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Introduction

Jack P. Shonko,ff M.D. and Shaul Earel, M.D.

In recent years, there has been increasing interest in the early identification of
young children at risk for developmental problems. The prevention and
treatment of such problems are an important priority for all professions that
care for children.

It has become increasingly apparent that biological and environmental events
in the early years of life can have a significant impact on subsequent
development. Numerous prospective studies, however, have failed to show
significant correlation between the majority of perinatal and postnatal
experiences and later adverse outcomes. Rather, it has been demonstrated that
human development is influenced by ongoing, multidimensional interactions
between individuals and their environment. The complexity of these
interactions has encouraged investigators to study clusters of influences, and
inspired the growth of a broad spectrum of service approaches and targeted
interventions for children at risk.

The organizers of the First Eilat International Symposium on Pediatric
Developmental Sciences believed that a multidisciplinary international
gathering of professionals was long overdue, and that researchers and
clinicians from different disciplines would benefit from intensive interaction.
To reflect the multidimensional nature of early childhood development,
speakers were invited from a wide range of professions, with the medical,
educational, and psychosocial fields all represented.

During the four days of the Symposium, more questions were asked than could
be answered. The atmosphere of the conference reflected a strong interest in
the practical challenges of translating research findings into effective service
strategies. Of course, the Symposium participants did not delude themselves
into thinking that all problems could be solved; however, they did learn more
about what to expect from each other and how to appreciate the limitations of
their knowledge base. It is hoped that the diversity of issues addressed in
these proceedings will broaden the reader's horizons in the ifeld of pediatric
developmental sciences.

The cochairpersons and the organizing committee of the Symposium wish to
express their thanks both to the invited faculty and to the highly talented
audience, who greatly contributed to the success of this international event.
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Increasing the Accuracy of Developmental
Screening: New Studies of the Early

Screening Inventory1

Samuel J. Meisels2, Ed. D. Laura W. Henderson3, Ed. D.

§

Introduction
Recent attention to early intervention for young children with disabilities and
developmental vulnerabilities has been accompanied by growing concern about
identifying these children and their families as early as possible. As mandated
in the United States by the Education of the Handicapped Act Amendments of
1986 (Public Law 99457), and its subsequent reauthorization under the
Individuals with Disabilities Education Act, identification efforts have been
broadened. Early identification should be directed not only at children with
recognized disabilities, but also at children with less welldefined
developmental delays, and at those who will be at risk for later developmental
delays without appropriate intervention (Meisels, 1989a; Shonkoff and
Meisels, 1990).

1 This chapter is based on two previous reports: Meisels, Henderson, Liaw,
Browning and Ten Have (1993), and Henderson and Meisels (1994). This
research was supported by a grant from the Office of Special Education
Programs, U.S. Department of Education. All opinions are those of the
authors. We are grateful to the children, parents, teachers, administrators and
colleagues who assisted us during this study. Of particular importance are our
associates Fongruey Liaw, Kimberly Browning, and Thomas Ten Have, all of
whom contributed to the analyses reported in this chapter. We also wish to
acknowledge the project's regional data collection coordinators, Dorothea
Marsden, Nancy Klein, Karen Klein and Peggy Moreno, without whom this
investigation could not have been completed.

2 University of Michigan

3 University of North Carolina at Chapel Hill



)f Section I: Screening and Assessment

The early identification of children considered to be at risk for school failure
can be accomplished effectively through developmental screening.
Developmental screening consists of a brief assessment intended to determine
if a child has a high probability of experiencing delay in his or her
development (Meisels, 1987; 1989b). Because children are exposed to multiple
risk factors, accurate and effective screening decisions should be based on
information that addresses the multiple variables that can influence child
development. In addition to individual screening and medical, hearing and
vision tests, parents are a very desirable source of unique and essential
information, which can contribute substantially to the screening process
(Meisels and Provence, 1989). However, the potential usefulness of parental
knowledge about child development has generally been overlooked.

Although developmental screening is described at length in research articles,
monographs and books (Anastasiow, Frankenburg, and Fandal, 1982; Barnes,
1982; Kochanek, Kabacoff, and Lipsitt, 1987; Lichtenstein and Ireton, 1984;
Meisels, 1991, 1989b, 1989c, 1987, 1984; Meisels and Provence, 1989;
Meisels and Wasik, 1990; Southworth, Burr and Cox, 1981), few valid and
reliable standardized developmental screening instruments are available. The
absence of a substantial number of valid and reliable developmental screening
instruments restricts the impact and effectiveness of early intervention
programs, because without welldeveloped processes of early identification,
many potentially eligible children and families are prevented from receiving
services in a timely way.

This paper presents data on a preschool developmental screening test that has
strong psychometric properties: the Early Screening Inventory (ESI; Meisels
and Wiske, 1983; Meisels et al., 1992). New standardization data are
presented, as are findings from reliability and validity studies. Moreover,
preliminary work that combines the ESI classifications with the results of a
Parent Questionnaire are discussed. The purposeof the paper is ot demonstrate
that preschool children who are at developmental risk can be identified
accurately, facilitating intervention for them quickly and effectively.

Background
The Early Screening Inventory
The ESI is a brief developmental screening instrument designed for use with
children four ot six years of age. New versions of the ESI for threeyear olds
and for Spanishspeaking children have been devised, but will not be discussed
in this paper.
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The ESI takes 15 to 20 minutes to administer, and is composed of 25 items
that have variable values assigned to them (ranging from 03 points). The
items can be grouped into three major sections:

1.VisualMotor/Adaptive: Includes a DrawAPerson task and items that
examine finemotor control, eyehand coordination, and the ability to
remember visual sequences and reproduce twodimensional visual forms
and threedimensional visual structures.

2. Language and Cognition: Includes items that examine language
comprehension and verbal expression, as well as the abiliyt to reason,
count, and remember auditory sequences.

3. Gross Motor/Body Awareness: Includes ietms that evaluaet children's
large muscle coordination, and ability to balance, hop and skip, and to
imitaet body positions from visual cues.

The etst yields a profile or inventory 0 passes and failures, although referral
decisions are based on a child's ove:all performance, as summarized by the
total score. Separaet cutoff scores are provided by sixmonth age inetrvals.
A child's performance can be classified as "Refer", indicating that a further
assessment should take place as expeditiously as possible; "Rescreen",
indicating that the ESI should be adminisetred again in six to eight weeks to
deetrmine the child's status; or "OK", meaning that the child requires no
further assessment at the time.

The ESI is accompanied by a Parent Questionnaire (PQ). Given ot the
parent(s) at or before the time of the child's initial screening, the PQ is a brief
survey consisting of 58 ietms divided inot ifve sections that ask for basic
information about the child's family, school hisotry, medical hisotry, general
health and overall development. The 48ietm child development section of the
questionnaire requires the parent ot respond by checking either "yes", "no",
or "don't know". Ietms reflect common concerns about the development of
young children, as well as the individual perceptions of the child's primary
caregivers about the child's development in areas that are not easily evaluaetd
in a direct etsting situation. The PQ was designed ot supplement the ESI,
providing additional information rather than duplicating the information it
gathers. Actual completion time for the PQ is estimaetd ot be ifve ot etn
minuets. The child development section is estimated ot be at a fourthgrade
reading level (Fry, 1977). A simple scoring procedure for the PQ and a
method for combining the ESI and PQ scores inot a single screening decision
are available (Henderson, 1991(.
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In previous research, as well as in the present study, approximately 5170 of
all general, unselected populations screened with the ESI are classified
"Refer", and 1012X are classified "Rescreen". The balanceof the children
(more than 80$>) are classified "OK" (Meisels and Wiske, 1983). Training for
administering the ESI is relatively simple, and both professionals and lay
people can administer it successfully. A detailed training program, including
written materials and videotapes, has been developed.

Previous Research: Concurrent Validity
In work published earlier, concurrent validity was established with 102
children from the metropolitan Boston area (Meisels, Wiske, and Tivnan,
1984; Wiske, Meisels and Tivnan, 1982). The sample was stratified by age
(four or ifveyear olds), gender, socioeconomic status (low or mid to high),
and ESI results (Refer versus Rescreen/OK). (Reliability data were also
reported, with interscorer correlations = .91, and testretest correlations =
.82.)

ESI scores were compared with the General Cognitive Index (GCI) of the
McCarthy Scales of Children's Abilities (MSCA; McCarthy, 1972), which
were administered seven to ten days after the ESI by examiners who had not
been informed of the children's ESI results. A correlation coefficient of .72
(p<.001) was obtained by comparing the ESI total score with the GCI of the
McCarthy Scales. This correlation remained statistically unchanged regardless
of the child's age, gender or socioeconomic status. ESI scores were then
crosstabulated with GCI scores in order to compute the test's sensitivity (i.e.
the proportion of children at risk who were correctly identified) and specificity
(i.e. the proportion of children not at risk who were correctly excluded from
further assessment). Sensitivity was .87, and speciifcity was .90. These
sensitivity and specificity figures are extremely high compared to those of
similar instruments (Meisels, 1989c). They demonstrate that the test fuliflls its
shortterm goal of accurately identifying a high proportion of children who
should be referred for further evaluation to determine if they are at risk for
subsequent problems in school.

Previous Research: Predictive Validity
The predictive validity of the ESI was explored in a single school district by
comparing prekindergarten ESI results with a cumulative score derived from
the report card grades in reading, mathematics and spelling of 115 children in
kindergarten through grade four. Correlation and stepwise multiple regression
analyses were performed. Results showed that the ESI was highly correlated
with school success in kindergarten)r = .7O, <ק .001(, and moderately
correlated with ifrst and second grade performance (1 = .50 and .52,
respectively; both ק > .001). The sensitivity and specificity figures for these
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grades are .88 and .82 for kindergarten, .92 and .72 for first grade, and 1.0
and .67 for second grade. These declining specificity figures probably reveal
more about the salutary effects of early elementary schooling than the
predictabilityof the ESI. Nevertheless, taken as a whole, these findings show
that the ESI predicted the school performance of the children in this sample
with substantial accuracy.

Method
Purpose
The present study had four objectives: to restandardize the ESI using a
national sample; to obtain new reliability data, based on revised test
administration materials; to collect predictive validity data from a national
sample; and to explore the use of the Parent Questionnaire as a component of
the screening process.

Sample
From 1986 to 1990 the ESI standardization study collected systematic data on
a national sample of 2,746 children. The children were divided into four age
groups, according to sixmonth intervals; 4.04.5, 4.64.11, 5.05.5, and
5.65.11.

Data were obtained from 45 educational sites in 11 states throughout the US,
comprising more than 100 different early childhood programs or classrooms.
Nine sites were HeadStart programs, 24 were public school programs, and the
balance consisted of a varietyof private forproift, cooperative, and nonproift
preschools and university child care settings. Examiners were local site
personnel (e.g., teachers, administrators, psychologists, social workers, para
professionals) who had been trained by project personnel and deemed reliable.
In order to reduce potential bias, all children in each classroom program were
included in the standardization sample.

The ifnal sample contained 2,746 children. The demographic characteristics
of the sample as a whole are given in Table 1 .

As seen in Table 1, approximately 5190 of the sample was female and 4990
male. Racial/ethnic representation was 6690 white (nonHispanic) and
approximately 3490 nonwhite. Socioeconomic status was determined through
the use of the Hollingshead Four Factor IndexofSocial Status (Hollingshead,
1975), which combined information concerning the educational attainment of
the children's parents, their occupations, and the number of individuals in each
family. Approximately 5590of the sample had middle to high socioeconomic
status, and 4556 had low socioeconomic status. Regarding maternal
educational levels,2090 of the children's mothers had had fewer than 12 years
of schooling, while 8096 of them had had 12 or more years of schooling.
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Table 1 : Characteristics of the National Norming Sample of ESI for Four to
SixYear Olds (N =2,746)

Demographic Characteristic N 70

Age

4 years  4 years, 5 months 395 14.4

4 years, 6 months  4 years, 11 months 741 27.0
5 years  5 years, 5 months 905 33.0
5 years, 6 months  5 years, 11 months 705 25.7

Gender
Male 1,356 49.4
Female 1,390 50.6

SocioEconomic Status8

Low 1,224 44.6
Middle to High 1,522 55.4

Residence
Urban 1,608 58.6
Rural 1,138 41.4

Region
Northeast 730 26.6
West 786 28.6
North Central 723 26.3
South 507 18.5

Raceb

White 1,812 66.0
AfricanAmerican 571 20.8
Other 362 13.2

Maternal Education0
< High School 526 19.6
>High School 2,164 80.4

a Hollingshead's socioeconomic status levels I, II and III were included in the Middle
to High socioeconomic status group, and levels IV and V in the Low socioeconomic
status group.

b Missing =1

cMissing =56
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The geographic distribution of the sample was generally even, with somewhat
fewer children from the South. Approximately 599£ of the children resided in
urban communities, and 4^ in rural areas.

Statistics from the 1990 census projections show that the ESI sample shares
several characteristics with the US population as a whole (Bureau of the
Census, 1990). In particular, distributions by gender and socioeconomic status
(i.e. employment status) are virtually identical. (Comparable data on the
educational levels of mothers of similar ages to those in the sample are
unavailable.) However, some differences were found. For example, the study
included lit.%% AfricanAmerican children, as compared to11.9^
AfricanAmericans in the general population. Comparison of the urban/rural
population distribution revealed another contrast: 22.570 of the nation's
population lives in rural areas, in contrast to 41.4?cf of the study population.
Finally, more subjects in this sample live in the Northeast and North Central
areas of the US, and fewer in the South and the West, relative to the national
population distribution.

Predictive Validity Sample
The MSCA was administered to a sample of 179 children (6^) drawn from
the total national norming sample. The MSCA was selected because it was
designed speciifcally for young children, it is wellstandardized, and it
provides extensive psychometric data (see Kaufman [1982] for a
comprehensive review). The sample was selected from 14 sites, where highly
experienced MSCA examiners were available. All children at these sites who
were classified "Refer" by the ESI were selected to receive followup testing,
and a randomly identified, equivalentsized sample of children classified "OK"
or "Rescreen" were also scheduled to be administered the MSCA. However,
because of attrition in the Refer group, the Refer and Rescreen/OK samples
were not equivalent in size. Followup testing was completed approximately
nine months (M = 9.2 months) after the ESI was administered. All MSCA
examiners were blind to the ESI results.

Table 2 shows the characteristicsof the 179 children who were included in this
study. The majority of the children were white(73. 79k), lived in the East and
MidWest regions of the country (87.7^, and had mothers with at least a
high school education or higher (18.170). The sample was more closely
divided in terms of gender, urban/rural residence, and socioeconomic status.
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Table 2: Characteristicsof the Validity Sample(N = 179) and NonValidity
National Norming Sample (N=2567)a

Validity Sample NonValidity Sample

(N=179)(N = 2,567 )

Demographic
Characteristic N 9£ N <af p<
Age Group

4 yrs. 4yrs., 5 mo. 48 (26.8) 347 (13.5) .001

4ypmQ6 mo.4 ys., 62 (34.6) 679 (26.5)

5 yrs.  5 yrs., 5 mo. 39 (21.8) 866 (33.7)
5 yrs.,6 mo. 5 yrs., 30 (16.8) 675 (26.3)
11 mo.

Gender
Male 97 (54.2) 1,259 (49.0) N.S.
Female 82 (45.8) 1,308 (51.0)

SocioEconomic Status11

Low 90 (44.2) 1,134 (44.2) N.S.
Middle to High 89 (55.8) 1,433 (55.8)

Residence
Urban 103 (57.5) 1,504 (58.6) N.S.
Rural 76 (42.5) 1,063 (41.4)

Region
Northeast 73 (40.8) 657 (25.6) .001
West 22 (12.3) 764 (29.8)
North Central 84 (46.9) 639 (24.9)
South 0 (0.0) 507 (19.8)

Race*
White 132 (73.7) 1,680 (65.5) .01
AfricanAmeircan 35 (19.6) 536 (20.9)
Other 12 (6.9) 350 (13.6)

Maternal Education
<High School 38 (21.3) 488 (19.6) N.S.
^High School 140 (78.7) 2,024 (80.4)

a Significance of group differences between the validity sample and nonvalidity sample
were tested with chisquare analysis.

b Hollingshead's socioeconomic status levels I, II and III were included in the Middle
to High socioeconomic status group, and levels IV and V in the Low socioeconomic
status group.

* Missing =1
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A comparison of the validity sample(N= 179) and the norming sample
(N=2,567) is also presented in Table 2. The validity sample was comparable
to the general standardization sample in terms of gender, urban/rural
residence, maternal education and socioeconomic status.

Analyses
Several analyses were performed on these data. These included obtaining mean
scores for ESI items by age group in order to establish norms for the test and
assess the "success rate" of children to whom it was administered; and
performing an item analysis in order to ascertain whether each of the ESI
items discriminated between the Rescreen/OK and Refer groups. These
findings are presented elsewhere (see Meisels et al., 1993). In the following
section we will present reliability data on the national standardization sample,
discuss the longitudinal validity of the ESI, and present the results of
combining the findings of the ESI with those of the Parent Questionnaire.
Given the primary purpose of developmental screening  to identify children
who may be at high risk for delay or disability  we combined the Rescreen
and OK groups in all analyses where dichotomous comparisons were made,
yielding two groups: Refer and Rescreen/OK.

Results
Reliability and Standard Error
Reliability analyses of the ESI were performed to determine the extent to
which fluctuations in test results are due to chance or to factors inherent in the
test. If the ESI is reliable, the differences in results will be minimal and will
be attributable not to chance or to irrelevant test characteristics, but to more
systematic factors relating to the ability and experienceof the child. Reliability
analyses were performed when the test was originally developed; for this
standardization study, however, the test's score sheet was simplified, and
administration information added to it to improve the test's reliability. Two
typesof reliability were studied: interrater reliability andtestretest reliability.

InterRater Reliability
The ifrst type of reliability was tested using an interobserver or scorer
reliability procedure. A correlation coefficient was derived from the results
obtained from two examiners who scored the same performance
simultaneously. This correlation indicated the strength and directionalityof the
relationship between the two scores.

Data were obtained from 544 testerobserver pairs (20^0 out of the 2,746
ESIs administered in the study. As shown in Table 3, correlations for the
testers and observers were all above .98. This indicates a very strong
relationship between the two scores.
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Table 3: Reliability Analysis of ESI for Four to SixYear Olds(N=2,746)

Correlation Coefficients*

Age Group InterRater TestRetest

Entire Sample .9987 .8958
(544)" (86)

4.04.5 .9896 .8392

(96) (39)

4.64.11 .9803 .7641

(171) (9)

5.05.5 .9846 .8030

(167) (17)

5.65.11 .9848 .7082

010) (21)

* All correlations are significant at .001 level.
a The numbers in parentheses indicate the N used for the computation of the correlation

coefficient.

TestRetest Reliability
The second type of reliability was tested using a testretest, or test stability
procedure, in which two different examiners administered the ESI to the same
child seven to ten days apart. The correlations obtained here describe the
stability of the instrument over time, as well as the percentage of agreement
in results when the child's performance is scored by two different examiners.

For this procedure, 86 testretest pairs employing a total of eight examiners
(i.e. Test 1 was administered by one examiner, Test2 by a different examiner)
were obtained from one site in the sample. The examiners were
counterbalanced for order. The correlation between test and retest scores for
the whole group was above .89 (Table 3). Although the individual agegroup
correlations were not as high, these fluctuations may be an artifact of sample
size.

Thus, the overall interscorer and testretest reliabilityof the ESI, as indicated
by the strong correlations obtained in this analysis, is very high. These data
demonstrate that the ESI is a highly stable and consistent screening device.
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Standard Error
Another way to test the reliability of an instrument is through the standard
error of measurement (SEm). The standard error provides an estimate of the
magnitude of error associated with a particular test score (see Brown, 1982).
It is inversely related to a test's reliability: the higher the test's reliability, the
lower its standard error (Cronbach, 1990).

The ESI's standard error of measurement is very small. Based on 2,746 cases,
it is only . 101 . For the smaller interrater sample of 544, the SEm is only .230,
and for the 86 cases in the testretest sample it is .603. These results indicate
that the ESI total score contains very little testbased error.

Predictive Validity
As noted, the predictive validity of the ESI was assessed on a subsample of
179 children who were administered the MSCA approximately nine months
after they had been administered the ESI (Table 2). MSCA examiners were not
informed of the child's original ESI status. All analyses use the ESI total score
and the GCI of the McCarthy Scales. The GCI is an index derived from the
verbal and perceptual performance and quantitative scalesof the MSCA.It was
selected as a criterion for this study for two reasons: ifrst, the GCI overlaps
significantly with the content of the ESI, as it combines cognitive, verbal,
perceptual and motor tasks in a single index; and second, school districts
frequently use the GCI in determining whether or not a child is eligible for
special services (see Meisels and Provence, 1989). Since the MSCA has
agespeciifc norms, it is possible to use it either for concurrent or predictive
purposes. In this case, it was used predictively.

Correlation between ESI and MSCA
A correlation coefifcient of .68 (p< .001) was obtained by comparing the ESI
total score with the GCI. Further analyses indicate that this correlation remains
unchanged when analyzed by gender, urban/rural residence, maternal
education, or socioeconomic status. However, the correlation is relatively low
for minority children(r = .6O and .58 for black and Hispanic children,
respectively) and children living in the western US (1 = .53(, and high for older
children (1 = .83 for ages 5.6  5.11 years).

Sensitivity and Speciifcity
Costmatrix analysis was used to produce an optimal ESI cutoff score for each
age group and to devise optimal sensitivity and specificity ratios. Costmatrix
analysis is a component of logistic regression and consists of a statistical
method for evaluating a "cost" or weighting differential outcomes, and then
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evaluating the weighted outcome distributions at a number of cutoff points.
The optimal cutoff point is defined statistically as the point at which the loss
value is minimized. In other words, the optimal cutoff point will produce a
favorable ratio of overreferrals to underreferrals while maximizing correct
identifications. This type of costmatrix analysis is also called Receiver
Operating Characteristic (ROC) analysis (Sackett, Haynes and Tugwell, 1985;
Toteson and Begg, 1988).

Children were considered positive (i.e. at risk) on the MSCA if their GCI
scores were greater than 1.35 standard deviations below the agespecific mean
for their chronological group (specifically,if the scores were below 79, 74, 74
and 71 for age groups 4.04.5 through 5.65.11, respectively), and were
considered negative (i.e. not at risk) if their scores were otherwise. Since the
GCI has a mean of 100 and a standard deviation of 16, it is clear that the ESI
referral decision becomes increasingly conservative as the child grows older.
This is also consistent with our earlier finding that the "success rate" for older
children is greater than that for younger children. Using these cutoff points,
12 (6.7^1)of the children in the sample were classified as being at risk, and
167 (93.3$>)of them were classified as being not at risk. An optimal ESI cut
off score for referral was then derived for each age group through the
construction of logistic regression cost matrixes, with the dichotomous GCI
atrisk classification as the outcome. The ESI cutoff scores generated in this
way were less than 11, 13, 16 and 22 for each age group in ascending
chronological order. Subjects were divided into Refer and OK categories based
on these cutoff scores. A comparison of performance on the ESI and MSCA,
using these categories, is presented in Table 4.

Table 4: Comparison of Performance on ESI and MSCA (N=179)

MSCA

At risk OK

Refer 11 a34 b 45
Ejj] 

OK /_e 133J 134

12 167 179

a True positives
b False positives
c False negatives
d True negatives
Sensitivity(a/a +c ) = .92
Speciifcity(d/b + d ) = .80
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Cell a in Table 4 shows the number of children whose scores were in the
positive range on both tests (N  11, or 6J0). Cell d shows the children
whose scores were negative, i.e. whose scores were above or equal to the cut
off score on both tests (N = 133, or 1AJ0). Together, cells a and d indicate
the number of children who were correctly classified on the basis of ESI
screening using the GCI as a criterion (N = 144, or 8090). Cell c in Table 4
shows that one child scored high on the ESI but low on the GCI. In other
words, this child was underreferred (i.e. a false negative). Cell b shows the
number of children who did poorly on the ESI screening but did well on the
MSCA. The 34 children in this category were overreferred (i.e. false
positives) and accounted for 19$>of the total sample or 20$' of those children
who scored high on the GCI.

In this study, the sensitivity of the ESI, relative to the MSCA outcome
criterion, is .92 (a/a+c) and its specificity (d/b+d) is .80. This means that the
ESI not only refers a high proportion of children who actually are at risk, but
also excludes from further evaluation most of the children who are not at risk.
Nevertheless, as cell b shows, the ESI overrefers 199& of the sample (false
positive ratio =76 9£of all those who were positive according to the ESI). In
orderto try to alter this statistic, the ESI was combined with the Parent
Questionnaire, as described below.

Using the Parent Questionnaire with the ESI
The Parent Questionnaire was studied concurrently with the ESI to find the
most appropriate version of it and determine how to use it most efficiently
(Henderson, 1991). In this paper we will only indicate briefly how the PQ and
ESI may be combined to improve the ESI's accuracy.

As described by Henderson (1991), the PQ was systematically revised as part
of the standardization study. The revised version of the PQ demonstrated
moderate to high reliability (alpha = .72), indicating that it is internally
consistent. Scoring was accomplished by assigning values to the PQ5s
individual items, thus creating a total score derived from a sum of the
responses, which was then dichotomized into at risk/not at risk status.

This phase of the study used 90 of the 179 children who had taken the MSCA.
These children constituted the entire subset of predictive validity subjects who
also had valid Parent Questionnaires that were administered within 90 days of
the ESI (M = 9.2, SD = 17.6). We applied classification analysis (see
Meisels, 1984) to this subsample to generate sensitivity, specificity and false
positive ratios.
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The PQ risk classifications were combined with those of the ESI to create a
single measure of the child's developmental risk status. This combined
measure (ESI/PQ) is inclusive: children are classified as being at risk only if
they are considered at risk according to both the PQ and the ESI. For the
purposes of this study, as noted, the ESI Rescreen and OK categories were
combined, reflecting conservative rates that could be compared with the PQ's
classifications of risk status.

As seen in Table 5, the ESI's specificity and false positive ratios both improve
with the introductionof the PQ; specificity increases from .83 to .94, and false
positive ratios decrease from70^ to 5070. However, the ESI's sensitivity does
not improve with the introductionof the PQ; rather, it declines  from 1.0 to
.83. This is due to the PQ's failure to refer oneof the six MSCA delay cases,
all of which were referred by the ESI. Because the risk classifications on the
combined ESI/PQ measure are inclusive, this child was not considered at risk
by the combined measure. Due to the small base rate of actual delay cases for
the sample (6/90), even a small shift in classifications substantially affects the
sensitivity ratio (1170 for each underreferral).

Table 5: Classification Analysis for the ESI, the Parent Questionnaire, and the
Combined ESI/PQ Measure in Predicting Developmental Delay as
Indicated by the MSCA (N=90)

False False
Developmental Positive Negative
Measure Sensitivity Specificity (70) 1&J

Early Screening
Inventory (ESI) 1.0 .83 70 0

Parent
Questionnaire (PQ) .83 .75 81 17

Early Screening
Inventory/Parent
Questionnaire
(ESI/PQ) .83 .94 50 17

Background Vairables
Separate classification analyses fordummy coded covariates representing
specific background characteristics, including gender, race, socioeconomic
status, family structure and previous school experience, show that the
combined ESI/PQ results do not predict differentially for one group, relative
to the others. The addition of the PQ improves the ESI's specificity and
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decreases its false positive ratios for both of the groups represented within
each of the dichotomous variables. With the exception of the group that
includes the one child who was not referred by the PQ, the addition of the PQ
seems to improve predictive validity relative to that derived when the ESI is
used alone. Table 6 summarizes the results of the classification analyses for
selected background variables.

Table 6: Classification Analysis by Selected Background Variables (N=90)
ESI ESI/PQ

Demographic Bivariate (<af) (0cf\
Vairables Categoires Sens' Spec2 FP* Sens' Spec2 FP*

Gender male 1.0 .88 63 .67 .95 50

female 1.0 .79 75 1.0 .93 50

Race white 1.0 .85 69 .80 .95 50

nonwhite 1.0 .73 75 1.0 .91 50

SocioEconomic
Status low 1.0 .77 55 .80 .85 50

mid/high 1.0 .86 89 1.0 .98 50

Living with both
parents no 1.0 .71 56 .75 .82 50

yes 1.0 .87 82 1.0 .97 50

Preschool
Experience none 1.0 .73 70 .67 .96 33

some 1.0 .88 70 1.0 .93 57

1 Sensitivity (Sens)
2 Speciifcity (Spec)
3 False Positive (FP)

Differenital ESI Performance
Separate classification analyses were also generated to see if the benefits
gained by adding the PQ to the ESI differed, depending on the child's
performance on the ESI. For the 70 children not referred by the ESI, none
was classified as developmentally delayed by the MSCA. Because the
combined ESI/PQ measure is inclusive (a child must be at risk on both
measures to be referred), the PQ's classifications did not change the referral
status assigned these children by the ESI. It follows, then, that for children not
referred by the ESI, the combined ESI/PQ measure does exactly what it was
designed to do: it continues to correctly exclude these children from further
evaluation.
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For the 20 children referred by the ESI, only six were classified as delayed by
the MSCA. However, by combining the PQ's classifications with thoseof the
ESI, the accuracy of the classifications improves. Nine of the 14 children
referred incorrectly by the ESI are now correctly excluded from further
evaluation, thereby improving the specificity ratio. Concurrently, the false
positive ratio was reduced from 1QJ0 to 5070 (5/10). However, due to the one
case missed by the PQ, sensitivity fell.

The ESI crosstabulation with the MSCA produced a Cohen's kappa of .40,
but the combined ESI/PQ measure generated a kappa of .59, which is within
the moderate to good range (Fleiss, 1981). However, given the small sample
sizes and the small numberof children classified as delayed, these values must
be interpreted with caution. Moreover, it is not possible to determine whether
the kappas of the two models are significantly different from one another,
because they are not independent of each other. However, it appears that the
combined ESI/PQ measure is a more effective means of predicting
developmental delay than is the ESI alone.

Discussion
The data presented in this paper demonstrate that the ESI has strong
psychometric properties. Its normative sample is large, national, and diverse.
Reliability data show that it is extremely consistent. Both interrater and
testretest analyses indicate that the ESI is very stable, and its standard error
of measurement is extremely small. These findings indicate that the ESI's
results contain little random error, and that they reflect children's abilities,
rather than test artifacts.

The validity studies are also robust. They show that four out of every five
children who are administered the ESI are correctly classified. However, of
all the statistics available for summarizing validity, sensitivity (the proportion
of those at risk who are correctly identified) and specificity (the proportion of
those not at risk who are excluded from further assessment) are the most
informative for a classificatory device such as a screening instrument. The
ESI's sensitivity was .92 and its specificity was .80. This means that only 890
of those children who were at risk according to the outcome measure, the
MSCA, were classified as OK by the ESI. In this study, this false exclusion,
or underreferral, consistedof only one child. In contrast, the specificity ratio
indicates that a much higher proportion of children who were at risk according
to the ESI were not so classified by the MSCA (34 of 45, or .(6ל76 This high
false positive, or overreferral fraction, calls for further consideration.
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As noted, sensitivity and specificity figures were derived from a costmatrix
analysis that maximized the balance between true and false classifications. The
two proportions of sensitivity and specificity are linked, since by changing the
cutoff point to increase sensitivity we decrease specificity, and vice versa. For
example, in this sample, when we increase specificity to .95 we decrease
sensitivity to .53. (Since there was only one false negative, changing sensitivity
to 1.0 results in only a negligible decrease in specificity to .79.)

Nevertheless, the ratios of .92 sensitivity and .80 specificity are optimal not
only because they resulted from a costmatrix analysis, but because in
developmental screening it is better to err on the side of overreferral than on
that of underreferral. Children who are underreferred are often left to
languish in classrooms until they fail, or until their behavior and performance
is considered so atypical that they are referred for further evaluation. Such an
experience can lead to the development of secondary behavior problems and
poor selfconcept. Moreover, the potential benefits of early intervention are
lost or greatly diminished for these children. Of course, overreferral can
result in unnecessary expense for comprehensive evaluation and can trigger
pointless alarm in parents whose children are subsequently discovered to be
functioning well within the normal range.

Given these potential consequences, underreferral is clearly less desirable than
overreferral. Children who are missed by screening cannot receive the
potential benefits of intervention until they are much older. In contrast, those
who are overreferred can be protected from selffulfilling prophecies and their
parents' unwarranted concern if the screening is seen only as an indication of
the need for more careful assessment. It is this function that screening is
primarily intended to perform; when screening takes place in this manner, an
overreferral is only an inconvenience. However, as noted, an underreferral
is serious, and represents a potentially lost opportunity.

Furthermore, the overreferral figures shown in this study tell us something
about children's experience, and not just about screening. All of the children
in the study spent nearly a full academic year in school between the initial
screening and followup. Not only might natural maturational factors have
played a role in the children's improved performance, but school experience
might have served as an intervention as well. If our false negative ratio had
been high, we could not have ascribed it to maturation or experience. Rather,
it would have been a clear indication of the ESI's failure. In contrast, some
proportion of false positives could almost have been guaranteed, as the design
of any longitudinal study incorporates a lengthy interval of intervention. The
question remained whether the number of false positives could be decreased,
thereby increasing the efficiency of the ESI.
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As noted, this was accomplished by combining children5s ESI scores with the
results of their scores on the PQ. The combined classification reduced the false
positive ratio by nearly 3070. Only one child who was deemed at risk by the
ESI and the MSCA was not so classified by the PQ. Thischild 1s poor
performance on both the ESI and the MSCA is likely a case of overestimation
on the part of the parent, rather than underestimation by the ESI.

This study avoids several of the problems that have accompanied previous
research in the area of parental involvement in early childhood assessment.
Many studies have used homogeneous samples, collecting data from children
already classified as developmentally delayed, or from children with similar
backgrounds (Alpern, Boll and Shearer, 1980; Burgess et al., 1984; Byrne,
Backman and Smith, 1986; Dean and Steffen, 1984; Frankenburg et al., 1976;
Ireton and Thwing, 1974;Ireton, Thwing and Currier, 1977; Saylor and
Brandt, 1986; Schafer, Bell and Spalding, 1987). In contrast, the children in
this study were randomly selected from a general preschool and kindergarten
population. Furthermore, the parents in the study were not trained in
techniques of reporting information, nor did they receive any special
preparation for the study. In all, thisstudy 1s sample is representative of young
children and their parents in the United States. Although the sample size was
modest, it was large enough to enable us to reach preliminary conclusions
about the validity and reliability of the PQ. Future studies should increase the
number of children with disabilities in the sample, thereby raising the base rate
of atrisk children and lessening the likelihood of misleading classifications,
particularly false positive assessments.

Overall, the findings from this series of studies are important for several
reasons. First, they strongly suggest that the ESI's specificity can be improved
without substantially reducing its sensitivity. As noted earlier, sensitivity and
specificity are interrelated. To improve one without affecting the other, one
must do more than just alter their cutoff points. We accomplished this goal
by proposing a classification scheme based on multiple sources of data.

Second, the combination of the PQ and ESI is consistent with an approach to
early childhood assessment that focuses on identifying multiple sources of
developmental risk. For some years, researchers have shown that accurate
predictions of risk in early childhood must combine data from multiple sources
(Bee et al., 1982; Cramer, 1987; Meisels and Provence, 1989; Meisels and
Wasik, 1990; Sameroff et al., 1987; Schorr, 1988). The joint impact of
biological risk and environmental risk is much more likely than is any single
predictor to lead to serious and persistent learning and behavioral problems.
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Because children are exposed to multiple risk factors, a multidomain, multi
contextual, multisource screening process should be most effective. We have
shown that parents are capable of contributing useful information to the
screening process. Moreover, by combining the PQ and ESI scores into an
inclusive classification, it may be possible to devise a screening process that
is consistent with research on the effects of multiple risks. Rather than
administering the ESI to every child, it may be appropriate to begin by
administering the PQ to all parents. Then, every child who is at risk according
to the PQ could be administered an ESI, and only children who score
positively on both the PQ and the ESI would be referred for further evaluation.
If successful, this approach would reduce the number of screenings by about
twothirds, but should result in little or no loss of accuracy. However, before
being implemented, the PQ and ESI combination must be studied with a larger
and more varied sample population.

In summary, these findings show that the ESI is an efifcient and effective
screening instrument with a strong normative base developed on a national
population. It is reliable and accurate, and when linked to the PQ supports the
contemporary view that we must understand a child in the context of his or her
family environment.
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A Parent Report Instrument1 for the Assessment
of PreLinguistic Communication
in Hearing Impaired Children

Esther Dromi, Ph.D.2 Amazia Weisel, Ph.D.2 Hadas Treitel2
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Introduction
This chapter examines the rationale for including a parent report instrument in
assessments of the communicative abilities of infants and toddlers belonging
to high risk groups for language development, and describes a structured
parent questionnaire for use in documenting the prelinguistic communication
of typically developing subjects (Camaioni et al., 1992). The chapter presents
preliminary results of the application of the questionnaire as a clinical tool in
the initial assessment of prelinguistic communication in a sample of 48 young
children diagnosed as having hearing impairments. These results suggest that
the parent report instrument (described in detail below) is a powerful tool for
use by language clinicians and teachers of the deaf in collecting reliable and
valid information on young children's communicative behaviors in their natural
home environment.

1 The parent report instrument descirbed in this chapter was developed in Italy by
Luigia Camaioni and her colleagues. It is being employed with a heairng impaired
population in Dr.Dromi1s research project on language assessment and intervention
for preschool heairng impaired children, a project supported by the Israeli Ministry
of Education, the Israeli National Insurance Institute (Fund for the Development of
Services for the Handicapped), and the National Council of Micha. The authors wish
to thank Luigia Camaioni for making the oirginal instrument available to them.
Thanks are also extended to the project research assistants, especially to Esther
Guralnik and Dalia RingwaldFirmerman for their assistance in prepairng the Hebrew
version of the instrument.

2 School of Education, Tel Aviv University
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Formal assessment of the communicative abilities of very young children is
extremely difficult because of the complexity of administering formal language
tests, and of applying language measures to prerecorded speech samples 
difficulties that are well documented in the literature (e.g., Brown, 1973;
Dromi, 1993b). Moreover, very young subjects, especially those who exhibit
developmental delays, are unlikely to cooperate with unfamiliar language
clinicians. For these reasons, the possibility of using parent questionnaires to
describe the communicative abilities of young children is very attractive. The
inclusion of a parent report instrument contributes considerably to the scope
and validity of the assessment, providing detailed information on the child's
communicative behaviors in his/her natural home environment. Moreover, as
a clinical tool the instrument can also be used to establish shared concepts and
terminology in the dialogue between clinicians and parents during language
assessment and early intervention. The inclusion of parents in the assessment
process can also advance the development of more effective early intervention
strategies for implementation in therapy or at home.

For the past few decades, the field of developmental psycholinguistics has been
based predominantly on intensive research methods. Typically, longitudinal
data are collected from a small number of subjects and subjected to detailed
systematic analyses in order to examine changes over time (e.g., Brown,
1973). In this ifeld of investigation, important theoretical claims are often
made on the basis of careful assessment of a small number of subjects,
sometimes just a single child. Parentresearchers studying their own children
(e.g., Bowerman, 1978; Bloom, 1973; Dromi, 1987) have contributed
significantly to the growth of this field, providing detailed descriptions of the
processes involved in the early stages of language development.

The use of parents as a primary source of information is especially helpful in
the study of very young children, since thelatter's language behaviors are
highly contextbound, and strongly influenced by the degree of personal
familiarity with the interlocutor. The child's early linguistic behaviors are
constrained and ungrammatical, and thus open to wide interpretation (e.g.,
Brown, 1973; Dromi, 1987). Extralinguistic, and very often extrasituational,
information is thus crucial to the interpretation of the communicative functions
and meanings encoded by the young child (e.g., Bloom, 1970). This is one
reason why many researchers choose to focus on a small number of subjects
 often their own children (Dromi, 1993b; Mervis et al., 1992).

While it is clear that studies attempting to reveal differences between children
require large numbers of subjects, some have nonetheless used relatively
modest groups of subjects with parents as informants (e.g., Nelson, 1973). In
these studies, the researchers closely supervised the collection of data,
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periodically recording speech samples from each subject during home visits
(e.g., Greenfield and Smith, 1976; Gopnik and Meltzoff, 1986). This
methodology revealed that parents who are not experts in psycholinguistic
research methods can successfully collaborate with child language researchers
in assessing the early communicative abilities of their children. With guidance,
clear explanations, and regular support from the researcher, parents of
typically developing children can collect useful data on young children's
linguistic behaviors in different everyday contexts.

The recording, transcription, and analysis of even a modest speech sample (say
100 utterances) is rarely possible for research studies with large groups of
subjects. It is a considerable undertaking, one that is particularly complex and
timeconsuming when the subjects are children with language disorders or
speech problems. To overcome this methodological drawback, a number of
indirect methods of data collection have been devised for parents (e.g.,
Camaioni et al., 1991). Initially, parent questionnaires were constructed as a
means of studying the typical course of language development in large groups
of subjects, and examining stylistic and developmental variation within the
normative range (Bates et al., 1994). Data collected by means of parent report
instruments on children's acquisition of a mother tongue (e.g. , English, Italian,
Spanish, Japanese and American Sign Language) have recently been reported
by Fenson et al. (1993a), JacksonMaldonado et al. (1993), and Meital, Dromi
and Sagi (1995).

Parent Report Instruments as Research Tools
During the late 1980s, an ambitious pioneering largescale project for
constructing a parent report instrument was launched at the Center for
Research on Language at the University of California, San Diego (Reznik and
Goldsmith, 1989; Dale, 1991; Dale et al., 1989). This project used a set of
vocabulary checklists and parent questionnaires to assess early communication
in typically developing infants, from the emergence of first gestures to the
emergenceof grammar. The original set of questionnaires was modified on the
basis of the research outcomes, and this modified set is known as the
MacArthur Communicative Developmental Inventories, or MCDI. The MCDI
was normed on parents of a large sample of 1 ,780 Englishspeaking children
in three research sites in the United States, and a commercial version of it was
published in 1993 (Fenson et al., 1993b). The MCDI is widely used by both
researchers and developmental practitioners for the assessment of early
communication and language in young children aged between eight and 30
months (e.g., Bates et al., 1994(.
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Research has shown the MCDI to be a valid and reliable instrument. It is
significantly correlated with the total number of words in speech samples
elicited by trained researchers in the home; it is sensitive enough to detect
individual variation; it is significantly correlated with scores on the Baily
Scale, particularly the vocabulary subscales; and when administered to parents
of children aged 20 months, it has predictive validity for later linguistic
development as measured by the Peabody Picture Vocabulary Test and by the
Mean Length of Utterance at age 28 months (Dale, 1991; Dale et al., 1989).
Research with the MCDI indicates that parents  particularly mothers  who
are intimately acquainted with their children's everyday experiences can
produce reliable, accurate and valid accounts of young children's
communicative abilities.

Several principles should be followed to minimize the effects of bias,
sociocultural background , lack of professional training, and belief systems on
the way in which parents perceive and describe early communication. First,
only current behaviors should be assessed: retrospective reports are likely to
produce much less reliable information, and should be avoided as much as
possible. Second, the parent report instrument should mainly be used to
evaluate new and frequently occurring behaviors. Third, a recognition format
of questions rather than a format of open questions is recommended: for
example, instead of asking parents, "Which words for animals does the child
comprehend or produce?", it is better to present a closed list of animal words,
common in early vocabularies, and ask if any have already appeared. Fourth,
parents should be probed for examples, since these provide the interviewers
with important information on the way in which particular behaviors or words
are used. Finally, when choosing a questionnaire methodology, researchers
should be aware of the efficiencyvalidity tradeoff, whereby the predictive
validity of a questionnaire is positively correlated with its length and overall
level of detail (Dale etal., 1989).

In 1992, Camaioni et al. developed a new parent report instrument designed
primarily for gathering information on the early communicative behaviors of
young children in their home environment. The development of this instrument
was motivated by a growing number of studies indicating the efficacy of data
obtained from parents on individual differences in development and the typical
behaviors of young children. The instrument is based upon detailed research
findings on the development of prelinguistic communication during the first
two years of life, prior to the emergence of conventional language. It consists
of a structured questionnaire, devised on the premise that early communication
should be tested in two types of natural contexts: the caretaking context in
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which the child's basic needs are met (i.e., where the child is fed, changed,
put to bed, etc.), and the play context in which parentchild interaction has no
instrumental value and the child's attention focuses on communication per se
rather than its consequences (e.g., the "peekaboo" game, picturebook story
telling, etc.).

The instrument developed by Camaioni et al. is unique both in focusing on
prelinguistic communicative behaviors in a variety of situational contexts, and
in using a direct observation methodology to collect data from parents. Six
different caretaking or play contexts are presented to parents as a set of
questions:
1 . What does the child do when he/she is hungry?
2. What does the child do when he/she wants to go out?
3. How does the child behave when he/she wants a toy?
4. When a preferred person is absent, what does the child do?
5. When you look at/read a book together, what does the child do?
6. When you play "peekaboo" together, what does the child do?

For each of the six questioncontexts, optional responses are presented as a
closed set of noncommunicative and communicative behaviors (motor,
gestural, vocal and linguistic). Table 1 presents the optional responses for
question four, i.e. , the behaviors a child may perform when a preferred person
is absent.

Table 1 : The Set of Behaviors Listed for the Context "When a Preferred
Person is Absent" (Optional Responses for Question Four)

Question: When a preferred person is absent, what does the child do?

■ Look for the person where he/she usually is (where the child expects
to find him/her)

■ Cry
■ Take an adult who is present to the place where the person usually is
■ Point to the place where the person usually is
■ Indicate by gesture or facial expression that he/she is looking for

somebody
■ Vocalize to call the person
■ Use a word to call the person
■ Use a sign to "call" the person
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Parents are asked to indicate the frequency with which their child exhibits the
listed behaviors using a threepoint scale of "never", "sometimes", and
"often". They are instructed to conduct a direct observation of the child in a
given context before responding to the relevant question. In addition to the six
questioncontexts, the instrument contains two closed lists, one of early
comprehensible words and one of referential gestures that tend to appear
shortly before or together with the emergence of these words (Caselli, 1990;
Dromi, 1993a). Each of the two lists contains 15 items. Parents are asked to
indicate the words and gestures which the child produces, the contexts in
which these are produced and the frequency with which these are produced.

The parent report instrument differs somewhat from the MCDI: it focuses in
more detail on prelinguistic communication and is more structured, the
implicit goal being to minimize reconstruction from memory as much as
possible. The questionnaire was developed mainly for research purposes, and
was initially administered to parents of a sample of 23 typically developing
infants at three points during the second year of life: 12, 16 and 20 months.
In this ifrst study, the instrument was found to demonstrate relatively good
reliability, significant predictive validity, and sensitivity to individual variation
(Camaioniet al., 1991).

PreLinguistic Communication in Hearing Impaired
Children
Very little scientific information has been gathered to date on the development
of prelinguistic communication in very young children with developmental
delays or disorders. Several factors account for this. In the case of children
with hearing impairments, for example, these factors include the relative
latenessof diagnosis, the relatively small subject pools of infants and toddlers
at centers for deaf rehabilitation, the trend in Western countries to encourage
home training programs for children under the age of six, and the lack of
language tests or measures focusing on early communicative development.

According to current understanding of the typical course of language
development, the emergence of conventional language (i.e., of a productive
lexiconof 50 meaningful words, and of morphology and syntax) is related to
more general communicative and cognitive skills manifested during the
prelinguistic stage of development (Bates, 1993; Shalom, 1994). As reported
by Dromi (1993a), four communicative developments are requisite for
language learning: (a) eye contact and mutual gaze between mothers and
infants; (b) turntaking in prespeech vocalizations; (c) intentional
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communication; and (d) symbolic gestural expression. In a recent study, these
four developments were found to correlate positively with later lexical
development, the most significant predictor being turntaking in prespeech
vocalizations at age 12 months (Shalom, 1994). In a longitudinal followup it
was found that those 12monthold infants who exhibited relatively advanced
discourse skills, were phonologically more developed, seemed more attentive
to spoken language, and had larger lexicons at the age of 20 months than the
other infants (Shalom, 1994).

Infants and toddlers at risk for typical language development include children
with hearing impairments, many of whom exhibit severe language
developmental delays. Hearing impaired children born into hearing families are
especially at risk, since they are not exposed to natural sign language as a
mother tongue.

According to the vast majority of demographic reports published in the West,
only about 10$> of hearing impaired children are born todeaf parents, and so
acquire a natural sign language as the primary language of the home (Weisel
and Reichstein, 1990). This means that in about90^> of cases, parents of
hearing impaired infants do not communicate naturally with their offspring.
Most parents know little about the normal communicative processes established
during infancy , and thus do not know how to observe, identify, and encourage
their children's attempts to establish communication with them. For this
reason, parents of young hearing impaired children tend to seek guidance and
help during the prelinguistic stage of development (Dromi and Ingber,1995).
As argued below, the direct involvement of parents in the early assessment of
children's communicative abilities could help to develop new concepts and
strategies for improving parentchild interactive communication (Dromi and
RingwaldFrimerman, in press).

The aim of the "KESHER" research project at Tel Aviv University (kesher
being the Hebrew word for communication) is to develop language assessment
and intervention procedures for preschool hearing impaired children and their
families (for a description of the project see Dromi, 1992; Dromi and
RingwaldFrimerman, in press). The majority of the subjects are diagnosed
between the ages of five and 24 months, and most are born to hearing parents.
Intervention begins immediately following the diagnosisof hearing impairment,
often prior to the completion of a thorough audiological assessment. Many of
the subjects are still preverbal when enrolled in intensive intervention
programs.
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The decision to include a parent questionnaire in the assessment of subjects
was motivated by research as well as clinical considerations. It was felt that
systematic investigation of a relatively large sample of preschool hearing
impaired children would enable generalizations to be made about the latter's
prelinguistic communicative development, despite the relative heterogeneity
of the sample regarding age, degree of hearing impairment, additional
handicaps, family's socioeconomic status and other background variables.
Spontaneously occurring communicative behaviors are strongly linked to the
contexts in which they occur, and thus direct observation of these behaviors
in the home environment is highly desirable. An important goal of intervention
is to raise parents' awareness and understanding of prelinguistic
communication. A parent report instrument which introduces new concepts and
terms to parents, and provides guidance on how to identify and record
children's communicative behaviors, will help to generate a shared conceptual
system and common terminology for language clinicians and teachers of the
deaf and parents.

Clinical Adaptation of the Parent Report Instrument
In a reviewof published parent report instruments, the structured questionnaire
developed by Camaioni et al. (1992) was selected as a suitable tool for clinical
application. We decided to adapt the instrument for use with parents of young
hearing impaired children, and to include it in our battery of assessment tools.
The questionnaire was translated into Hebrew, and the behaviors listed for
eachof the six questioncontexts carefully examined. Items considered atypical
of Israeli culture were modified or replaced by more typical examples of a
given behavior. Moreover, since the instrument was for use with hearing
impaired subjects, we added one or more items from Israeli Sign Language to
each list of behaviors.

The original lists of 15 early words and 15 early gestures were given to three
independent judges (all experienced child language researchers), who indicated
whether or not the listed items were commonly used by young Israeli children.
Each judge also provided a list of additional common early gestures and early
words. Only those words and gestures deemed typicalof young Israeli children
by all three judges were included in the final lists. In addition to the two
modified lists, a third list of 19 early signs in Israeli Sign Language was
created. This list was constructed by a team of three teachers of the deaf, all
of whom had several years' experience working with very young deaf children
and who had been regularly exposed to Signed Hebrew in the course of their >

work and/or had used Israeli Sign Language at home.
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An introduction to the questionnaire was prepared detailing the rationale for
its use in early assessment, summarizing its goals, and explaining the
importanceof parents' direct observation of, and response to, children's early
attempts to communicate. The introduction defined important concepts and
terms using examples. For instance, the distinction between gestures, signs,
vocalizations and words was explained by means of concrete examples. Parents
were instructed by the language clinician performing the assessment to first
read the questionnaire through and think about the behaviors listed for each
questioncontext, familiarizing themselves with the questionnaire. They were
advised to then select one context at a time, and observe their child's behaviors
in that context several times. It was suggested that parents fill out the
questionnaire only when fully acquainted with their child's behaviors in a
given context. In reporting on gestures, signs, and words, parents were asked
to identify if, how, and when their child used each gesture, word, and sign
listed.

The sample on which the Hebrew version of the questionnaire was tested
consisted of 48 prelinguistic3 hearing impaired children and their parents.
There were 27 boys and 21 girls in the sample. Mostof the subjects (89.696)
were born to hearing parents. The sample was relatively heterogeneous
regarding background variables such as age, degree of hearing impairment,
and family's socioeconomic status. The subjects' ages ranged from eight to
49 months(mean =23 months), while the degree of hearing impairment ranged
from mild (6.2570of the sample) through moderate (31.2596), to severe and
profound (91dB or more)(62 9S).

In the great majority of the subjects (91.5^), hearing impairment was
diagnosed before the age of 18 months. Most subjects began participating in
an intervention program at a very young age (mean=13.4 months, sd=8.9
months). Socioeconomic status was calculated on the basis of the parents'
education and occupation (Hartman, 1975). About70 % of the families who
participated in the study were of low or lowmiddle socioeconomic status. The
rest of the families were divided equally between middlehigh (H.6%) and
high (16.770) status.

Interjudge reliability was calculated on the basis of 1896 of the sample. A
trained child language researcher with experience of studies of deaf children
visited the homes of a subset of nine families representative of the sample as
a whole regarding age, degree of hearing impairment, and family's socio

3 Producing no more than ten conventional words or signs.
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economic status. She conducted direct observationsof the nine subjects in two
of the six contexts presented in the questionnaire. The interjudge coefficient,
calculated by comparing the researcher's report with the parents' report on the
two contexts, was85 9£. This coefficient confirms the reliabilityof the parents'
reports.

The data collected through the questionnaire were coded according to the
taxonomy used for the original Italian instrument (Camaioni et al., 1991),
which included seven distinct categories of behavior: crying, the use of adults
to achieve goals,solitary /independent behavior, pointing, referential gestures,
vocalizations and words. In addition, an eighth category was added for signs.

In order to test the functionality of the Hebrew version of the instrument for
describing early communication in hearing impaired subjects, a Smallest Space
Analysis (SSA) was performed on the group results. This enabled us to assess
the regularity and consistency of the parents' reports for each item of the
questionnaire, and to check whether or not the eight categories of behavior
were appropriate for the data. It also enabled us to examine any similarity or
consistency in the subjects' behaviors in the six contexts. Figure 1 presents the
distribution of responses to the various questionnaire items for the sample as
a whole in a three dimensional display (coefficient ofalienation =0.2286).
Relatively high positive correlation between the average scores of two or more
items is indicated by spacial proximity, while relatively high negative
correlation is indicated by spacial distance.

In Figure 1 , responses representative of a given behavior category tend to be
in relatively close proximity to each other. Thus balloons (representing
pointing), crosses (representing solitary/independent behavior), and pyramids
(representing the use of adults to achieve goals), appear in close proximity to
each other in the lower lefthand quarter of the display. Similarly, hearts
(representing words), spades (representing signs), and cylinders (representing
vocalizations), appear in close proximity to each other in the upper righthand
quarterof the display. The only two categories of behavior in which responses
are not grouped together in the display are cubes (representing referential
gestures) and flags (representing crying(.
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Figure 1: Resultsof the Smallest Space Analysis on all Questionnaire Items for
the Sample as a Whole, by Category of Analysis
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These results indicate the appropriateness of the eight proposed categories of
behavior for evaluating the communicative abilities of prelinguistic hearing
impaired children. The clustering of categories coincides well with predictions
based on developmental models of prelinguistic communication in typically
developing infants. In our results, the two categories of noncommunicative
behavior solitary/independent behavior and use of adults to achieve goals 
were clustered together, and spacially distant from the three categories of later
more symbolic behavior  vocalizations, words and signs. When the latter
behaviors emerge, the child begins to use linguistic means in order to attract
adults' attention and to gain assistance in performing actions. The clustering
of the behavior categoriesof signs, words and vocalizations seems to indicate
a single level of communicative development, and gives support to the
theoretical claim that signed and spoken languages share a similar symbolic
and structural status (Newport, 1992; Sandier, 1993).

A surprising finding is that the behavior category of pointing seems to be
related to early, noncommunicative behaviors in hearing impaired children.
This contradicts existing evidence on the development and function of pointing
in typically developing children, according to which the emergenceof pointing
 the most advanced deictic gesture  occurs relatively late and is indicative
of a relatively developed levelof prelinguistic communication (Caselli, 1990).
Our finding that pointing occurred before the emergence of other more
developed communicative behaviors can perhaps "be explained by the fact that
our subjects were older than the typical sample of prelinguistic hearing
subjects.

Finally, it is interesting to note that the subjects' use of referential gestures
was not related to any other category of behavior. In Figure 1 , responses
representative of referential gestures are distributed throughout the display, and
appear to be at an intermediate level between early nonsymbolic,
noncommunicative behaviors, and later symbolic, communicative behaviors
such as vocalizations, speech and signs. This finding also seems to be linked
to the specific nature of our sample, since it is not predictable on the basis of
what we know about the development of referential gestures in typically
developing children. The relationship between pointing and referential gestures
is of particular theoretical importance and warrants further study of the
development of these behaviors in hearing impaired children.

While there was a clear clustering of responses by category of behavior,
additional analysis of the data revealed the clustering of responses by
situational context to be inconsistent. We could not find any correspondence
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between the communicative behaviors reported and the context in which they
were observed, i.e., the behaviors were representativeof all six contexts. The
questionnaire was designed to examine the communicative behaviorsof young
children in two kinds of context: caretaking routines and interactive play
sessions. No differences were found, however, in the subjects' behaviors in
these two kinds of context. The finding that behaviors were not linked to
situational context testifies to the internal reliability of the parent report
instrument, since each context can be treated as a measure of all eight
categories of behavior.

This first attempt to include a parent report instrument in the assessmentof the
communicative abilities of young hearing impaired children revealed the
instrument to have a number of additional benefits. Parents were very
cooperative in responding to the questionnaire: the response rate among the
parents we approached was over S07c. Many parents reported the experience
of observing their child to be very beneficial. Moreover, some reported an
improvement in their attempts to communicate with their child following
administration of the questionnaire, due to an increased awareness of the
importance of gesture and sign in the development of language. The language
clinicians reported that, for the most part, it had not been difficult to explain
how to fill out the questionnaire. They noted problems, however, with deaf
parents of deaf infants (1096 of the sample), and with the small number of
illiterate parents (290 of the sample). In these cases, the clinician conducted the
observation together with the parent, and filled out the questionnaire. All the
clinicians reported that the questionnaire generated a useful shared conceptual
and terminological basis for parentclinician dialogue concerning the goals of
future intervention. The clinicians subsequently found it much easier to inform
parents about the progress of their child during therapy , as parents were better
able to understand the concepts involved.

A major difficulty for some parents in filling out the questionnaire was
distinguishing between a vocalization and a word, and between a gesture and
a sign. Clarification of these crucial distinctions by the clinicians increased the
parents' understandingof prelinguistic communication, andof the difference
between communication and language. Since we asked parents to describe how
and when their child produced a given vocalization, sign, gesture or word, we
could correct any misclassifications by the parents, and use these
misclassifications as examples for illustration and explanation.
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Some Concluding Thoughts
On the basis of our results, we conclude that the parent report instrument
developed by Camaioni et al. is sufficiently sensitive to describe the
communicative behaviors of hearing impaired infants and toddlers. In addition,
the proposed eight categories of behavior seem appropriate for the clinical
applicationof this instrument. The instrument is reliable and valid, and as such
can add an important new element to the assessment of prelinguistic
development in atypical populations. The generally positive results of the
present study reveal parent questionnaires to be powerful new instruments for
gathering valid and reliable data. The inclusion of such instruments in the early
assessment of children suspected of language delays, as well as in research
projects, will significantly improve our understanding of the relationship
between early communication and later linguistic attainment in different
populations. Moreover, clinical application of parent report instruments will
both facilitate the selection of initial intervention goals for prelinguistic
subjects, and enhance the collaboration between language clinicians and parents
in language assessment and early intervention.
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Developmental Monitoring: From Principles to a
Valid, CommunityBased Model1

Emanuel Tirosh, M.D.2

§

Introduction
The mounting evidence that early intervention is effective in populations
considered to be developmentally at risk is encouraging, and supports the idea
that benefit can be derived from developmental monitoring (BrooksGunn,
Liaw and Klebanov, 1992; Chamberlin, 1987; Craig, Short and Yates, 1984).
At present, systematic developmental screening is the most frequently
advocated means of developmental monitoring. However, the benefits of
screening should not be viewed as selfevident (Ades, 1990). Rather, the value
of screening should be assessed, and a variety of ecological and cultural,
epidemiological and therapeutic factors considered.

For instance, a Third World country would probably assign different priorities
than would a Western Country to devlopmental problems, as merely coping
with infectious disease, for example, might drain its available resources.
Developmental functions and achievements may be more critical to social
integration in one culture than in another. The relative "burden of
developmental illness" in a given country should also be carefully considered.
It is to be expected that differences in health care systems, along with
epidemiological factors, may contribute to rates of prevalence and degrees of

1 Parts of this paper were accepted for publication in Developmental Medicine and
Child Neurology in 1993. I am indebted to M. Lechtman, H. Diamand and M. Jaffe,
who participated in the planning and implementation of the screening procedure, and
to R. Abiry for help in the preparation of this manuscript.

2 Hannah Khoushy Child Development Center, Bnai Zion Medical Center and the
Faculty of Medicine, TechnionIsrael Instituteof Technology, Haifa
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severity of various developmental disorders. For example, routine ultrasound
and alpha fetoprotein screening would be very valuable in Ireland, where the
prevalence of spinal dysraphism is high, and less valuable in a country where
the prevalence of this condition is very low. Finally, screening is of value only
if it is followed by diagnosis and therapeutic intervention. Without these,
developmental screening would be futile, and possibly even harmful. The
decision to implement screening based on an analysis of these factors leads to
the next step, that of selecting the most suitable screening model for a given
country. Various health screening programs have been advocated. However,
it is essential that the methodology be appropriate to the morbidity that is being
screened for.

Two main approaches to detecting developmental impairment have been
suggested:
1. Developmental screening, i.e. testing a whole population of children to

detect high as opposed to low risk for a developmental problem; and
2. Developmentalsurveillance , i.e. skillfully observing children and clarifying

whether something that parents have been concerned about indeed indicates
developmental impairment.

The first approach involves the rather rigid use of a developmental screening
instrument. It is restricted to prescheduled, agerelated encounters between the
child and the health care provider, and its aim is to distinguish between
children suspected of having a developmental problem and children who are
not. The second approach has a broader aim. It does not necessarily employ
tests, but rather relies on an unstructured, "educated" evaluation of the child,
discussions with the parents and the collection of information from others who
interact with the child (e.g., his preschool teacher). The latter approach should
be incorporated into general pediatric health care supervision, and implemented
longitudinally.3

In theory, the professionalparentchild encounter that characterizes
developmental screening can be viewed as an intervention, with respect to its
efficacy. We must then ask whether this "intervention" can provide care under
optimal conditions and whether it will work when the compliance of patients

3 These two approaches were discussed extensively by Dworkin (1989). A cirtical
review of developmental screening tests by Glascoe (1990) indicates that most have
signiifcant methodological limitations. Evaluationof the commonlyemployed Denver
Developmental Screening Test (DDST), for example, suggests it has unacceptable
psychometirc deifciencies (see for example Glascoe et al., 1992; Meisels,1989(.
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and service providers is required. Such professionalparentchild interventions
for children with developmental or behavioral problems could be beneficial to
these children's general wellbeing. However, they require that parents be
highly motivated, able to maintain regular contact with a clinician and capable
of implementing the intervention in their home. Such interventions may be
only partly successful or totally unsuccessful for a significant proportion of
families in need if any one of these conditions is not met or, alternatively, if
the service provider is inadequate or inaccessible, due ot a long waiting list or
travel distance, for example. Thus, the therapeutic impact (i.e. effectiveness)
of such interventions can be rather low. Moreover, it has been suggested that,
in reality, the effectiveness of developmental screening cannot be guaranteed,
since it depends on a large percentage of children identified as being atrisk
receiving the necessary diagnostic followup and therapeutic services (Meisels
and Margolis, 1988). If developmental screening is not rendered ineffective
due to economic or other constraints, or to the lack of comprehensive
assessment following identification of a problem, there is still the danger
presented by false positive and false negative referrals, both of which can be
emotionally harmful to the child and his family, and both of which should
obviously be minimized.

For these reasons, developmental screening should be evaluated. Traditionally,
screening tests are evaluated based on their stable attributes ■ sensitivity,
specificity and total accuracy  and their unstable or prevalencedependent
attributes  positive and negative predictive values, calculated on the basis of
the entire cohort being screened (Department of Clinical Epidemiology and
Biostatistics, McMaster University Health Sciences Center, 1983). It is
conceivable that a proportion of the children with severe developmental
problems and syndromes will be identified by parents and health care staff
prior to their enrollment in a formal developmental monitoring system. The
inclusion of these cases in the final evaluation of a screening test would
influence its sensitivity and accuracy, artificially inflating them and obscuring
the test's true characteristics.

A different approach to evaluation is to calculate these psychometric properties
for cases that have not been previously detected, while dropping from the set
of true positives those cases already known ot be positive for a disorder (Ades,
1990). In Israel, a rather unique system of wellbaby clinics (WBCs) has been
set up to facilitate the use and evaluation of developmental surveillance. Clinic
nurses perform routine developmental screening of children from birth to five
years of age. Children who are suspected of having developmental problems
are referred to a regional child development center (CDC). One study
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suggested that the use of a standardized developmental screening test resulted
in more accurate screening than did surveillance, which relied on the empirical
observations of experienced WBC nurses (Jaffe et al., 1990). The screening
procedure nevertheless resulted in an overreferral rate of 2670. The purpose
of the present project was to assess the contribution of a trained
"developmental nurse" (DN) to the accuracy of the developmental screening
procedures used in WBCs. The study design created a "double stage" selective
surveillance model.

The Study Method
The 49 WBCs in the Haifa area at which the study was conducted provide
ongoing preventive pediatric services, including routine developmental
screening during the ifrst ifve years of life. The screenings are administered
by a public health nurse when the child is aged one, six, nine, 12 and 15
months and every year thereafter, using items derived from the Stycar
Sequence (Sheridan, 1979). All nurses are trained in the process of
developmental screening and are exposed to innovations in the ifeld and new
information on selected issues. A standardized form is used to document
attainments in the areaof gross motor and ifne motor development, adaptation,
and social and communication skills. Information is elicited through interviews
and clinical observations. After formal screening has been completed by the
nurse, each child is assigned to one of three categories (See Fig 1):

1. no neurodevelopmental problem suspected;
2. questionable developmental performance; and
3. probability of a neurodevelopmental problem.

Subsequently, two developmental nurses (DN) conduct secondary
developmental screenings for the children considered to have questionable
developmental performance (the second category). The DNs have been trained
in administering developmental assessments and in basic, early developmental
intervention techniques by the multidisciplinary team of the Child
Development Center. For the purposes of this study, the DNs employed the
Gesell and Armatruda Inventory (Knobloch and Pasamanick, 1974).
Developmental consultation was provided to the parents of children who
showed minor developmental delays that were not regarded as being of
sufficient gravity to merit referral to the CDC. Children with potentially more
serious problems were referred to the CDC. Both the WBC nurse and the DN
based their referral decisions on information from the screening, as well as on
the child's family history. Performance quality, and not simply pass/fail
scores, were reported. Pediatricians and paramedical staff from the CDC
advised the DNs when necessary.
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Figure 1: Screening Protocol

WBC Nurses' Assessment

First Category Third Category
I 1

Referral to Routine Screening Referral to the CDC

Second Category
i

Hypothetical Decision

DN's Assessment

First Category Second Category Third Category
I I i

Back to Routine FollowUp Possible Minor Referral to the CDC
Problem. Referral to
DN Followup and Counseling

The Study Design
During the 12month period between September 1986 and October 1987, a
total cohort of 13,580 children between 12 months and four years of age was
screened at the 49 WBCs in Haifa. Children assigned to the ifrst category were
scheduled for routine followup examinations. Children assigned to the second
category were scheduled for an appointment with the DN at the discretion of
the WBC nurse, after she had made a hypothetical decision as to whether the
child should be referred to the CDC or to routine followup. Children assigned
to the third category were referred directly to the CDC by the WBC nurse.
Thus, the DN would potentially have an impact on those in the second
category. These children were further classified into three optional subgroups:

1. normal development, requiring routine monitoring at the WBC only;
2. a possible minor neurodevelopmental problem requiring parental

counseling by the DN and reevaluation in two to four months; and
3. a probable neurodevelopmental problem, indicating referral to the

CDC.
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A "false positive" diagnosis was made ifa child who was referred to the CDC
was diagnosed by its team  the "gold standard"  as having no neuro
developmental impairment. "False negative" diagnoses could be made for those
in the second category only, and included children who were monitored at a
WBC without being referred to the CDC during the study period, but who
were referred for developmental assessment within 12 months of the initial
screening.

Results
Of the 13,580 children screened, 667 (A.9%) were suspected of having a
developmental problem. Of them, 310 children were referred directly to the
CDC and 357 were assigned to the second category and referred to the DN,
who confirmed the suspicion of a developmental problemin 6^ of the cases.
Twenty four percent (N=84) of these children were designated by the DN as
probably having a neurodevelopmental problem and were referred to the
CDC, and 3#tf of them were classified as possibly having a minor
developmental delay and were scheduled for a followup assessment by the
DN. Of this group, 28 children were eventually also referred to the CDC
(Table 1). The final cohort referred to the CDC consistedof 422 children. The
false positive referral rate decreased from26 1& during the year just prior to the
study, to X.2% during the year of the study; no false positive referrals were
attributed to the DN. Twentytwo of the 667 children suspected of having a
neurodevelopmental problem were referred to the CDC not during the study
period, but rather during the following year, representing a false negative rate
of 3.270. Of those in the second, "questionable" category , 2.2J0 could not be
located . However this is less than the total mobility rate (i.3%) "in" and "out"
of the district. Analysis of the WBC nurses' decisions, using the DN's
evaluation as the "gold standard", revealed an agreement rate of 60^1 (Table
2). The positive and negative predictive values of the WBC nurses'
assessments were 40'^ and $070, respectively.
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Table 1 : Outcomes of theDN's Assessment during the 12 Months of the Study
(N=357)*

Referred to Followedup Discharged
the CDC by the DN from Followup Total

N (9c) N (9c) N (*) N (9c)

First screening 84 (24) 137 (38) 136 (38) 357 (100)

FU 18( 6) 81 (59) 48 (35) 137 (100)

FU 2 16 (20) 51 (63) 14 (17) 81 (100)

FU 3 4 ( 8) 35 (68) 12 (24) 51 (100)

27 (77)** 27 (100)

Total 112 (32) 237 (68)

* Referrals for 310 children were made directly by the WBC nurse.
** Contact with eight children was broken after followup.

Key
DN  Development Nurse
CDC  Child Development Center
FU  Followup
WBC  Wellbaby clinic

Table 2: The Accuracy of WBC Nurses' Referral Decisions as Measured
against those of the DN

DN's Assessment

WBC's Assessment Positive Negative Total

Positive 69 103 172 (PPV=40rc)
Negative 31 131 162 (NPV80%)
Total 100 234 33£

Note: Sensitivity= 6990 , Specificity = 5696
The DN's decision was used as the "gold standard".

*In 23, cases the WBC nurse's decision was inconclusive.

Key
WBC  Wellbaby clinic
DN  Developmental nurse
PP  Positive Predictive Value
NPV  Negative Predictive Value
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Discussion
This "double stage" selective surveillance model resulted in a significant
improvement in accuracy, and a consequent decrease in false positive referrals
to the CDC. Several obvious advantages are related to this outcome. First,
parents' anxiety over screening at the WBC is lowered, since the lower chance
of erroneous labelling reduces the possibility of stigmatization associated with
referral to the CDC. Second, the system is economically superior to the
traditional screening system. Third, the CDC waiting list is shortened, leaving
more time for therapeutic intervention, rather than assessment.

In addition, this model helps the DN to continuously teach WBC nurses about
child development. Contact with parents enables the DN to also make them
aware of the importance of child development; this is particularly crucial ot
families with children at risk. Not infrequently, the DN's evaluation becomes
an intervention, even if practical consultation has not been offered. Our
experience indicates that developmental screening provides a legitimate vehicle
for evaluation and consultation on behavior and temperament  too often
overlooked by more traditional assessments of developmental attainment.

This model is applicable in countries and communities where routine,
populationbased developmental screening is performed. We suspect that a
general dropout rate of up to 25^1 (beginning at age 18 months) may
somewhat bias our findings. However, because our primary aim was to
evaluate the contribution of the DN to our screening protocol for children in
the second category, this bias should not be significant; moreover, the dropout
rate of those in this category was minimal. Although more prolonged
followup may reveal an increase in false negative rates, as 82909? of the
children may be referred to the CDC at any time until they are four years of
age, only a modest difference would be expected.

In conclusion, developmental assessment by a DN contributed significantly to
an increase in the accuracy of the screening conducted by WBC nurses,
consequently reducing unnecessary parental anxiety and health service costs.
However, models of developmental surveillance should be tailored for each
country, community and health system. Our approach grows out of what is in
Israel a widelyaccepted concept of preventive child care; consequently, a
single level of screening is not critical to identifying children at risk. In a
"mature", welldeveloped and experienced system such as that used in our
study, general developmental surveillance, with or without a formal screening
procedure, may be adequate. In such a system, the advantagesof this model,
particularly that of a more active role for parents, can be gained without
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reducing accuracy in detection. It should be acknowledged, however, that the
secondary benefits of using a formal screening procedure, such as
dissemination of knowledge on development and modelling for parents, would
be compromised. The less "mature" and inexperienced system may thus benefit
more from the use of formal screening instruments that have been standardized
and validated, which would help it achieve an acceptable level of accuracy. In
this latter case, the periodic scheduling of screening for children who need it
will enable less experienced staff to meet with more experienced health
providers, giving them ample opportunity to expand their knowledge of
development.

The simultaneous implementation in two similar populations of the two models
 formal, developmental screening, and "doublestage" selective surveillance
 and a comparative analysis of their outcomes may provide us with more
information regarding their respective value.
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Introduction
It is well recognized that preschool children with developmental language
disorders constitute a heterogeneous population. Developmental language
disorders (DLD) represent not a single syndrome with a single set of
neuropsychological correlates, but a wide range of cognitive, social,
communicative and emotional processes. In performing a differential diagnosis
of inadequate language development, factors such as mental retardation,
hearing impairment, emotional problems, severe environmental deprivation,
and autism must be considered. In most cases, the etiology of DLD is
unknown and there is great variation in the severity of the disorder.

Despite growing recognition of the importance of language for social,
emotional and cognitive functioning, there has been a notable lackof progress
in understanding the relative importance of factors thought to be associated
with language development. Silva and Fergusson (1980) found the following
four factors to be associated most strongly with the language development of
threeyearold children: general mental ability, socioeconomic status, birth
weight, and childhood experience. These factors have a stronger influence on
the development of verbal comprehension than on the development of
expression.

1 All authors afifliated with the Institute ofChild Development and Pediatric Neurology,
Tel Aviv Medical Center, Sackler Faculty of Medicine, Tel Aviv University
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There is a large body of literature reporting an association between
socioeconomic status and intelligence (Mercy and Steelman, 1982). Since
there is a high correlation between intelligence and language test scores, it
comes as no surprise that a number of studies report a similar association
between socioeconomic status and language development. For example, Silva
(1980) found the average language score of fiveyearold children from the
lowest socioeconomic group to equal the average score of fouryearold
children in the highest socioeconomic group.

Another common clinical observation is the association between delayed
language development and behavioral problems. Whether the former causes the
latter or whether they are both caused by an underlying neurological deficit is
a question still under debate in the literature (Tallal, Dukette and Curtiss,
1989; Beitchmanetal., 1989).

The relationship between DLD, autistic spectrum disorders (ASD) and various
medical variables is another focus of study. Tuchman, Rapin and Shinnar
(1991a) investigated the clinical and neurological characteristicsof 314 autistic
children and 237 children with DLD, and found no significant difference
between the two groups as regards gestational age, birth weight and prevalence
of associated medical disorders, although a positive history of resuscitation or
ventilation support during the neonatal period was more common among the
DLD children. Regarding the relationship between epilepsy and DLD,
Maccario et al. (1982) found that while all seven DLD children in their study
had abnormal electroencephalograms (EEGs), only two had experienced febrile
seizures. In addition, Tuchman, Rapin and Shinnar (1991b) reported an
incidence of epilepsy in \47c of the autistic and 870of the dysphasic children
in their study.

The aim of the present study was to retrospectively analyze the medical,
psychosocial, demographic, and linguistic characteristics of children referred
to a child development center (CDC) due to speech, language and
communication disorders (SLCD).

Materials and Methods
Study Population
During the years 19841988, a total of 1,090 preschool children (aged0to 5

years) with developmental delays/disabilities were referred to the CDC of the
Tel Aviv Medical Center, the primary referral center for 26 wellbaby clinics
in the metropolitan area of Tel Aviv. Over 9O9& of the area's infants and
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preschool children are seen regularly at these clinics, which provide medical
and developmental screening procedures unavailable in other communitybased
settings.

The wellbaby clinics are scattered throughout Tel Aviv, serving aflfuent as
well as low and middleclass populations, and thereby providing consultants
at the CDC with a representative sample of the general population in Israel.

Table 1: Main Reasons for Referral to CDC (19841988)(N = 1,090)

Reason for referral n j0

Speech language and communication disorders 432 41

Global psychomotor delay 186 17

Motor delay/disability 177 16

Behavioral/emotional problems 170 15

Other 125 11

Children who are suspected of suffering from developmental delays/disabilities
following periodic pediatric examinations and Denver developmental screening
tests are referred to the CDC for multidisciplinary assessment. On admission,
all children undergo a neurological and psychological examination and a social
evaluation. If necessary, further assessments are performed by speech and
language therapists, or by occupational and physical therapists. Table 1 details
the main reasons for referral to the CDC during the fouryear period. Of the
total number of children referred in 19841988(N= 1,090), 432 (41 7o)were
primarily referred due to SLCD. The 432 children were divided into groups
according to primary reason for referral to the CDC:
■ Speech, language and communication disorders: speech and language delay,

and autisticlike behavior (ALB);
■ Global psychomotor delay: global retardation including motor and cognitive

delay /disability;
■ Motordelay/disability;
■ Behavioral and emotional problems;
■ Other highrisk medical conditions such as pre and perinatal insults,

genetic syndromes, vision and hearing deficits, and environmental
deprivation.
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The children's medical records were retrospectively reviewed, and all clinical
variables and psychosocial and linguistic characteristics were recorded and
analyzed. Since the primary focus of the study was children with SLCD,
children with severe psychomotor delay, mental retardation, or incomplete
records were excluded from the study. The final study sample comprised the
remaining 323 children with SLCD.

Speech, Language and Communication Data
Although languageimpaired children are not a homogenous population, certain
disability patterns have been identified during assessment and treatment of
these children. For the purposes of this study, and because classification was
retrospective, information on language characteristics such as receptive and
expressive ability and central processing and formulation were derived from
several sources: preliminary speech and language assessments, followups of
linguistic variables over a period of at least two years, clinical observations
during therapy sessions, and multidisciplinary staff reports.

Table 2: Rapin and Allen's DLD Classification (Modified from Rapin, 1988)

DLD affecting expression and reception
1 . Verbal auditory agnosia (word deafness): the child is dysfluent or

nonverbal; comprehension of oral language is severely impaired

2.Mixed phonologicsyntactic deifcit: verbal expression is limited; speech
articulation is impaired; comprehension is equal or slightly superior to
expression

DLD affecting expression
1. Verbal dyspraxia: the child is severely dysfluent or nonverbal;

comprehension is normal or near normal
2.Phonologic programming deifcit: the child is unintelligible although

speech is fluent; comprehension is normal or near normal
DLD affecting central processing and formulation

1 . Semanticpragmatic deifcit: the child is verbose with normal speech
articulation and sentence structure; speech is characterized by aberrant
conversational skills; comprehension of complex language is impaired

2. Lexicalsyntactic deifc/t: the child has word finding difficulties; syntax
is immature; there are difficulties in language formulation and
comprehension of complex language is impaired
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The breakdown of children with DLD into language disorder subtypes was
based on the classification proposed by Allen (1989), Allen and Rapin (1989),
Rapin (1988), and Rapin and Allen (1988) (Table 2). The DLD subtypes were:
expression and reception, expression only, and central processing and
formulation. The classification was performed by a senior speech and hearing
pathologist (the director of the CDC), who integrated the various data in each
case ifle to determine the correct subtype.

Classification based upon phonological, morphological, semantic or pragmatic
profiles is the preferred method in the literature. However, there are no
established norms for use of this classification for Hebrew.

The Rapin and Allen (1988) classification of DLD into expression/reception
and central processing difficulties was adopted because it is nonlanguage
specific, i.e., independent of linguistic structure.

Autistic Spectrum Disorders
Some of the 323 children in the ifnal study sample were diagnosed as having
not DLD but autistic spectrum disorders (ASD)  either infantile autism (IA)
or autisticlike behavior (ALB). IA was defined according to the criteria cited
in the American Psychiatric Association Diagnostic and Statistical Manual
(DSM4, 1994), while ALB was defined according to a number of core
symptoms: impaired socialization, inadequate modulated affect, and language
disorder and abnormal play associated with a narrow range of interests (Allen,
1988; Rapin, 1988). While none of the children met all the criteria for IA or
Asperger Syndrome, their condition resembled the atypical autism and
"childhood disintegrative disorders" of DSM4. As DLD is one of the core
symptoms of ASD, all the children with ASD also had DLD.

Psychosocial Data
The records of the 323 children were scanned for behavioral or emotional
disorders reported by parents, teachers, or professionals. Limitsetting,
disobedience, low frustration tolerance, temper tantrums and other
externalizing symptoms were defined as "behavioral problems"; short attention
span, distractibility, motor restlessness, and other attentional dififculties were
defined as "attentional deficits"; and problemsof shyness, fear, clingingness,
avoidant behavior, elective mutism and other internalizing symptoms were
defined as "emotional problems".

Social and demographic data derived from the records included parental
educational level, occupational status and family origin, the age at which the
child was referred to the CDC, his/her ordinal position, and the number of
children in the family.
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Medical Variables
Medical variables were obtained from three main sources: a) the admitting
neurologist's record of the child's family, perinatal and medical history; b) the
neurodevelopmental examination performed by a pediatric neurologist, in some
cases with the assistance of a physical or occupational therapist; c) the hearing
tests administered to all children, together with specialized tests such as
electroencephalograms (EEG) and neuroimaging examinations performedwhen
clinically indicated by the pediatric neurologist.

Family history data related mainly to convulsive disorders, mental retardation,
autism, genetic syndromes, speech disorders, learning disabilities and
psychiatric disorders. Data concerning pre and perinatal risk factors were
obtained from parents and nursery charts. Emphasis was placed on reports of
prematurity; intrauterine growth retardation (defined as birth weight less than
the tenth percentile for gestational age); low birth weight (defined as less than
2500g); perinatal asphyxia (Apgar score of 3 or less at 5 minutes);
hyperbilirubinemia (a bilirubin level requiring at least phototherapy);
intracranial hemorrhage as detected by brain ultrasound or computerized axial
tomography (CAT); and any signs of intrauterine infection. For some of the
data, the prevalence of risk factors among the study population was compared
to the prevalence among the 6,333 infants born at the Tel Aviv Medical Center
during 1990. Medical history data included severe head trauma, meningitis,
encephalitis, febrile convulsions, unprovoked seizures, failure to thrive, and
hearing problems due to ear infections.

The neurodevelopmental examination included measurement of head
circumference, with microcephaly and macrocephaly defined as less than the
third percentile and more than the 97th percentile, respectively (adapted from
data from the National Center for Health Statistics, Hamill et al., 1979);
identification of abnormalities of tone and movement; and examination of
motor skills. In addition, vision and hearing were assessed, and dysmorphic
features identified. An EEG was performed if seizure disorder was the
suspected cause of language disturbance (as indicated by the child's history).
Brain imaging studies, either CAT or magnetic resonance imaging (MRI),
were performed in the case of 45 children in whom brain developmental
anomalies were suspected by the attending pediatric neurologist.
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Results
Speech and Language Analysis
As can be seen in Table 1 above,of the children referred to the Tel Aviv CDC
during the years 19841988, the largest single percentage (41 70) were referred
due to SLCD. Of the 323 children in the final study sample, 294 (91 70) were
classified as having DLD, and 29(97c) as having ASD.

Table 3: Distributionof the DLD Group by Subtype (N=294)

Subtype N ^_
Expression/reception disorders (ER) 144 49
Expression disorders (EXP) 130 44
Central processing disorders (CP) 20 7_

The distribution of the DLD group by subtype is presented in Table 3. As
indicated, the largest DLD subgroups were children with expression/reception
(ER) disorders and those with expression (EXP) disorders only. This
distribution is similar to that reported by Rapin and Allen (1988).

Half (5370) of the ASD children were found to have global noncommunication
disorders(83% of those with IA and 23tf of those with ALB);this. includes
those who could not be assessed by either verbal or nonverbal means. These
disorders appear to be related to the ER disorder of verbal auditory agnosia
described by Rapin and Allen (1988) (see Table 2).

Demographic and Psychosocial Analysis
The study sample comprised 233 (1270) boys and 90 (28^0) girls. The
male :female ratio (±2.53:1) was similar for all the subgroups. No significant
differences were found between the subgroups regarding birth order of the
referred child, number of children in the family, or parental age at referral.

The analysis of variance indicated significant differences in referral age
ק) > .0001(. Children subsequently diagnosed as having IA were referred to the
CDC at a very early age (mean age28 + 9 months) compared to those in the
other subgroups. The subgroups referred at the second and third earliest ages
were ASD children with ALB (mean age33± 8 months) and DLD children
with ER disorders (mean age36 + 8 months). DLD children with central
processing (CP) disorders (mean age42 + 9 months) or with EXP disorders
)mean age 41+9 months) were the last to be referred.
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Table 4: Parental Family Origin, by Child's Subgroup (Jo) (N=323)

DLD ASD

Area of origin ER EXP CP ALB IA

Grandfather*

AsiaAfrica 68 70 51 33 11

Eastern Europe 28 26 42 67 89

Grandmother*

AsiaAfrica 67 70 64 47 11

Eastern Europe 31 23 32 47 89

*p<.01

tp<05

Table 5: Parental Educational Level, by Child's Subgroup (70) (N=323)

DLD ASD

Years of school ER EXP CP ALB IA

Father*

08 35 22 15 18 25

912 52 62 75 29 0

13+ 13 16 10 53 75

Mother*

08 29 15 5 12 25

912 56 71 25 41 17

13+ 15 14 20 41 58

*p<0.001

tp<0.001
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The demographic characteristics of the sample (parental family origin and
educational level) are described in Tables 4 and 5. The vast majority of the
parents were born in Israel (10fo), the vast majority of the grandparents
having immigrated from AsiaAfrica or Eastern Europe. A negligible number
of the parents were of WesternEuropean, Australian or American origin. In
the general population, by contrast, people of AsianAfrican origin constitute
5470 of the population, the other 4670 being of AmericanEuropean origin
(Central Bureauof Statistics, 1990).

A chisquare analysis indicated that parents of ASD children (especially those
with IA) tended to be of EasternEuropean origin, whereas parents of DLD
children tended to be ofAsian African origin (Table 5).

Table 6: Mean Performance IQ of the Study Sample, by Subtype

ER EXP CP ALB IA

Perofrmance IQ*(mean±SD) 93±11 101±12 98±13 104±12 69+11

*p<0.0001

In the general population, people of European origin have, on average, a
higher level of education (more than 13 years of school) than people of
AsianAfrican origin (5070 and \S70, respectively) (Central Bureau of
Statistics, 1990). As Table 6 shows, the parentsof ASD children in our study
(expecially those with IA)  most of EasternEuropean origin  had, on
average, a higher level of education (and a higher occupational status) than the
parents of DLD children.

The records of the 323 children were scanned for emotional, attentional and
behavioral problems. DLD children with ER disorders exhibited the highest
frequency of emotional problems (1370), followed by those with EXP
disorders fJ7$J and those with CP disorders (119£) (p<0.05). No significant
difference was found between the subgroups regarding behavioral and
attentional problems.

All 323 children were tested with the Wechsler Preschool and Primary Scale
of Intelligence (WPPSI). Obviously, a verbal IQ score was obtained for only
a few children. Table 6 presents the mean performance IQ of the ifve
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subgroups (ER, EXP, CP, ALB, IA). As indicated, only ASD children with
IA achieved scores within the borderlinetomental retardation range on the
WPPSI subtests. Children in the other four groups achieved average
performance IQ scores within the normal range(p< 0.0001).

Medical Analysis
The prevalence of certain medical variables was somewhat higher in the DLD
children than in the general population of preschool children. These variables
relate to psychiatric diseases in the immediate family (9.970), low birth weight
(9.670), prematurity (T.5%), intrauterine growth retardation01 Jo), failure to
thrive (S.8%), hearing loss (18^>), hypotonia Q.%) and motor clumsiness
(8.870). Two ASD children (6.970) and three DLD children (170) had
convulsive disorders.

The prevalence of certain pre and perinatal risk factors in the DLD group
(N=294) was compared to the prevalence of these factors in newborns at the
Tel Aviv Medical Center during 1990 (N=6,333). The comparison revealed
a relatively higher incidence of intrauterine growth retardation (3.770 versus
1.7$>) and low birth weight (9.6?£ versus 1.170) in the DLD group than
among the newborns. Of the 66 EEGs performed among the study sample,
seven (11 Jo)displayed epileptiform discharge: five of the 44 EEgs in the DLD
group (1^) and two of the 22 EEGs in the ASD group (9X).

In the DLD group, one child was diagnosed as having LandauKleffner
syndrome, two had convulsive disorders, and two (590) had an epileptic EEG
without a convulsive disorder.

Brain CAT or MRI studies were performed for 45 children (1570). A
porencephalic cyst was found in only one child (from the ALB group), in the
left temporal lobe.

Discussion
Developmental disabilities occur in at least 1090 of preschool children (First
and Palfrey, 1994; Rapin, 1991). A large numberof the children referred to
CDCs have speech, language and communication disorders, disorders which
have farreaching consequences for social, emotional, cognitive, and
intellectual functioning.

Our study found SLCD to be the most common cause for referral to the Tel
Aviv CDC, accounting for 41 Joof the referrals in 198488. The most common
SLCD syndromes were the ER and EXP subtypes of DLD. Themale :female
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ratio (±2.53:1) in our study is similar to the ratios reported in studies of
developmental disabilities such as dysphasia and dyslexia (American
Psychiatric Association DSM4, 1994; Geschwind and Galaburda, 1985;
Tuchman, Rapin and Shinnar, 1991a).

In our study, children with SLCD were referred to the CDC at a relatively
early age (about three years), compared to the mean age at first evaluation
(five years) reported by Tuchman, Rapin and Shinnar (1991a). This may be
attributed in part to the way in which the infrastructure of Israeli public health
services is organized, and in part to a relatively high degree of sensitivity on
the part of Israeli health professionals to speech, language and communication
symptomatology. Children with IA are referred earliest to the CDC, probably
because of the multiple disturbances in their development, their bizarre
behavior, and the pervasive nature of their disability. Children with ALB and
ER disorders are referred at the next earliest age. These children are a cause
of worry for their parents and others in their environment because of their
inadequate social and emotional development (in the caseof children with ALB
disorders), and because of the difficulty they have in following verbal
commands at home and at kindergarten due to poor language comprehension
(in the case of children with ALB or ER disorders). Children with EXP
disorders are referred at a later age, probably because they exhibit typical or
near typical comprehension, and are therefore less worrisome to their
caregivers. Children with CP disorders are also referred at a later age; they
exhibit more subtle language difficulties  the inability to comprehend complex
language, retrieve words, perform abstract verbal tasks, or initiate and
maintain proper social interaction.

The five subgroups were found to differ as regards parental family origin and
educational level. Parents of DLD children tend to be of AsianAfrican origin
and to have a relatively low level of education. Parents of ASD children
(expecially those with IA) tend to be of EasternEuropean origin, and to have
a relatively high level of education. When selecting and classifying the five
subgroups (ER, EXP, CP, ALB and IA), we made an effort to include only
children who had a "pure" DLD, (i.e., children with a typical performance IQ
and a language disorder not attributable to environmental conditions such as
insufficient linguistic stimulation). However, since the selection process was
retrospective, it is possible that a few children with language disorders due to
environmental conditions were included in the study sample: it was often
difficult to distinguish between these children and children with a "pure" DLD,
since some of the latter also had parents with a low level of education.
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The association between socioeconomic status and language development has
already been discussed. The high correlations in Israel between socioeconomic
status, parental educational level, and parental family origin (Central Bureau
of Statistics, 1990) may explain why children born to parents of AsianAfrican
origin are overrepresented in the three subgroups of DLD children (ER, EXP,
CP). The generally low level of education of parentsof DLD children (below
average even when taking into account family origin) may also be attributable

] to DLD in the parents themselves. In our study, the incidence of DLD in the
immediate families of children with DLD reached67 X. This incidence is
lower than that reported in previous studies of children with DLD. Data from
studies which excluded children with retardation and examined only first
degree relatives show a2751 ?£> incidence of DLD (Hayness and Naidoo,
1991; Lewis, Ekelman and Aram, 1989; Tuchman, Rapin and Shinnar,
1991a). The low incidence in our study may be the result of incomplete family
histories or data collection.

Lotter (1966), and Folstein and Piven (1991), noted that parents of children
with autism diagnosed according to narrowly defined criteria had a higher
educational level than parents ofprobands diagnosed according to less stringent
criteria. We believe that the significant overrepresentation in our study of
parents with a higher level of education among children with IA is due to the
EasternEuropean origin of the families(90X) and may suggest genetic
mechanisms. Further investigation is needed in this area. Among the children
with ALB, by contrast, we found a higher incidence of perinatal risk factors
and neurological abnormalities. These findings suggest that there may be an
additional organic etiology for DLD  relatively heterogeneous in nature 
that serves as a "basket" for a variety of disturbances, of which the final
common pathway is difficulties in language, communication, affect and play.

Behavioral, emotional and attentional problems appear more frequently in
children with DLD than in normally developing children. These problems may
share a common underlying brain dysfunction with DLD (Beitchman et al.,
1989; Tallal, Dukette and Curtiss, 1989), or may be a byproduct of the
communicative and social difficulties the child encounters at home and at
school. Of the five subgroups (ER, EXP, CP, ALB, IA), we found that
children with ER disorders have the highest incidence of emotional problems.
A similar finding was reported by Beitchman et al. (1989). Children with ER
disorders are at a greater disadvantage than children with other types of DLD,
because the difficulty they experience in comprehending language means that
they encounter frustrations at home and at school on a daily basis. Unable to
compensate cognitively and socially for the expression difficulties resulting

!
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from their comprehension difficulties, they tend to develop a variety of
atypical behavioral symptoms. The prevalence of behavioral (2332 fc),
emotional (H23%) and attentional (36?S>) disorders among children with
DLD reported in the present study is lower than the prevalence reported in
other studies (cf.3060 fc in Tallal, Dukette and Curtiss, 1989; and in
Beitchman et al., 1989). This discrepancy can be attributed to differences in
age group, selection criteria, symptoms and definitions; it can also be
attributed to the early referral and treatment of children in the Tel Aviv CDC,
where psychologists and social workers follow up children receiving speech
therapy and offer family counseling if problems arise.

When trying to analyze the specific contribution of a given pre or perinatal
risk factor to SLCD, one should review studies that exclude children with
mental retardation, cerebral palsy, or other nonlanguagerelated developmental
disabilities. Some of these studies report no statistically significant correlations
between DLD and perinatal risk factors (Fritsch et al., 1986; Hayness and
Naidoo, 1991). Other studies have found significant correlations between DLD
and a number of these factors: asphyxia (D'Souza et al., 1981; Janowski and
Nass, 1987; Tuchman, Rapin and Shinnar, 1991a), low birth weight
(Washington, McBurney and Grunau, 1986), prematurity (Fundudis, Kalvin
and Garside, 1979) and postmaturity (Maccario et al., 1982). In our study, the
only risk factors with a trend towards statistically significant correlation with
DLD were intrauterine growth retardation and low birth weight. A similar
observation has been made by Low et al. (1982).

Of the 294 DLD children in our study, 189& demonstrated recurrent serous
otitis media accompanied by hearing loss, a finding similar to that of
FrielPatti et al. (1982). This is a high percentage. However, the contribution
of otitis media to speech and language delay is controversial: its effect on
language development appears to be especially evident in culturally or mentally
deficient populations (Gravel and Wallace, 1992).

We detected motor clumsiness in 799£ of the DLD group. Hayness and
Naidoo (1991), searching for neurological correlatesof DLD, reported an even
higher percentage of children with fine motor clumsiness (2O9£), and stressed
the coexistence of gross motor clumsiness and DLD.

The prevalence of hypotonia in our DLD group was found to be relatively high
(270). This factor was the most common neurological finding reported by
Tuchman, Rapin and Shinnar (1991a), in whose study 13$> of autistic and SJo
of dysphasic children displayed varying degrees of hypotonia. Motor
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clumsiness and hypotonia are both nonspecific features of brain dysfunction,
and their comorbidity with DLD or ASD is not surprising, as others have
observed (Shuper et al., 1987). We postulate that the etiology of DLD could
be multifactorial, including socioeconomic, genetic and organic variables.
Further prospective studies of this area should be undertaken.

The association between language development and convulsive disorders
manifests itself in a number of ways. In children with LandauKleffner
syndrome (acquired epileptic aphasia), there is language regression, with
severe ER disorders. In these children, EEG abnormalities consist of
generalized spikes and waves, usually located bitemporally. Frank seizures
may occur in someof the children (Sawheney et al., 1988). In this study, only
one child was diagnosed as having LandauKleffner syndrome, whileT70 of
the ASD children and 170 of the DLD children had convulsive disorders.
These percentages are lower than those reported by Tuchman, Rapin and
Shinnar (1991b), who found epilepsy in 14X of autistic and $70 of dysphasic
children. This discrepancy may result from different criteria in patient
selection and data collection. There are few reports of a relationship between
DLD and epileptiform EEG in the absence of other evidence of brain
dysfunction or loss of language functions. Tuchman, Rapin and Shinnar
(1991b) reported epileptiform EEGs in 6 of 66 children with DLD (970) who
had no clinical seizures or history of speech regression (the percentage in our
study was 570). Coexistenceof EEG abnormalities and DLD was also reported
by Maccario et al. in seven children (1982). None of these children had
convulsive disorders or neurological deficits. Fiveof the seven children were
born postmaturely, and the study suggests a possible perinatal etiology for both
the DLD and the epileptiform EEG.

Brain imaging studies (i.e., CAT scans and MRI) of children with ASD rarely
demonstrate specific atypical findings in the supratentorial structures. Other
studies, however, have demonstrated a reduction in the size of both the
cerebellar vermis and the hemispheres (Courchesne, 1991). In our study, one
child with ALB was found to have a porencephalic cyst in her left temporal
lobe. This lesion can be related to a dysfunction of ER communication skills.
No specific pathological radiological findings were observed among the DLD
children in our study, a finding similar to those of other studies (Rapin, 1991).

In conclusion, we believe that our urban population sample is representative
of the children with SLCD encountered in most pediatric practices. SLCD is
perhaps the most common developmental problem encountered by the primary
care physician, and its delayed recognition and treatment has serious
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implications for the child's global psychosocial adaptation. It is imperative that
pediatricians identify children with a genetic or medical predisposition to
SLCD, and that they conduct close followups of these children. At the same
time, pediatricians should be aware that speech delay can be an early sign of
either communication disorder (ASD) or global cognitive delay.
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Introduction
Intrauterine growth retardation (IUGR) is a condition that occurs in 3109£ of
all pregnancies (Lockwood and Weiner, 1986). The importance of this
condition is well recognized, but its signiifcance is hard to deifne, due to the
variability of its etiology, natural history and influence on short and longterm
outcomes, and its association with high rates of neonatal mortality and
neurodevelopmental disabilities (Allen, 1986; Calame et al., 1986; Drillien,
Thomson and Burgoyne, 1980; Fitzhardinge and Steven, 1972;
FrancisWilliams and Davies, 1983; HaddersAlgra, Huisjes and Touwen,
1988;Harvey etal., 1982; Lowetal., 1992; Lowetal., 1982; Neliganetal.,

1 This paper is a condensed version (with some modifications and additional data) of
two papers published in International Pediatrics, 1991;6: 109120; and in AtRisk
Infants: Intervention, Familiesand Research, Anastasiow, N.J.; and Harel, S. (eds.),
Paul Brookes Publishing Co., Baltimore, 1993; pp. 145159. This research was made
possible through a grant from the Gulton Foundation, New York.

2 Institute of Child Development and Pediatric Neurology, Tel Aviv Medical Center,
Sackler Faculty of Medicine, Tel Aviv University

3 Department of Obstetrics and Gynecology "A", Serlin Maternity Hospital, Tel Aviv
Sourasky Medical Center

4 Department of Neurobiology, Weizmann Institute of Science, Rehovot
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1976; Ounsted, Moar and Scott, 1984; Robertson, Etches and Kyle, 1990;
Vohr and Oh, 1983; Walther, 1989; Westwood et al., 1983). The most
commonly used definition of IUGR includes infants who weigh less than 2500g
and who are below the tenth percentile for gestational age (Brar and
Rutherford, 1988). Thirtythree percent of all low birth weight infants have
IUGR (Band, 1978). The prevalence of IUGR is higher among children with
mental retardation and cerebral palsy, children with "minimal brain
dysfunction", and children with speech or learning disabilities (Allen, 1986;
Low et al., 1982). It is relatively more common in populations with low
socioeconomic status, certain ethnic groups, populations living at high
altitude, smokers, and as a family trait (Lockwood and Weiner, 1986).

Traditionally, IUGR is subclassified into three types: "symmetrical" (or
"early"), "asymmetrical" (or "late") and "intermediate". IUGR in association
with intrauterine infection, genetic causes, congenital malformations,
environmental insults, or severe malnutrition usually results in a symmetrical
(early) restriction of fetal growth, uniformly affecting all body organs
including the brain. Vascularinduced IUGR results in an asymmetrical (late)
restriction of fetal growth, whose main impact is on body rather than brain
growth. Asymmetrical IUGR affects organs such as the skeleton, liver,
thymus, spleen and adrenals, while vital organs such as the brain and the heart
are selectively protected and relatively unaffected (Holt et al., 1975;
Minkowsky, 1973).

IUGR is the single biological variable found to have a significant association
with learning deficits (Low et al., 1992). However, brain dysfunction resulting
from an intrauterine insult may not be clinically evident until late in
development (i.e., school age). In addition, while socioeconomic status
appears to have a relatively low impact in early infancy, it has a strong
influence on late outcome (Allen, 1986). For this reason, it is crucial to follow
up smallforgestationalage (SGA) newborns who are at risk of
neurodevelopmental impairment and may thus require intervention. This
followup should include four components: (1) earliest possible diagnosis of
IUGR in utero using a reliable index; (2) etiological assessment of the
environment and family; (3) valid, sensitive and predictive examinationof the
neonate's neurobehavioral state; and (4) longitudinal followupof the infant for
earliest possible detection of risk factors and clinical predictors of brain
dysfunction.
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Study Objectives
The purpose of the study presented in this paper is to follow up infants
considered to be at risk of IUGR, from pregnancy through school age, using
questionnaires on pre and perinatal risk factors, ultrasonographic indices
(biometric measurements, fetal neuromotor behavior), physiological indices
(placental and fetal blood flow), biochemical indices (blood and urine
vasoactive prostanoid substances) and clinical indices (neurology,
psychometrics, anxiety).

This longterm study of brain maturation and vulnerability combines clinical
and basic research in a unique multifaceted approach. The principal objective
of the study is to develop a means for early detection of IUGR, and
appropriate early intervention strategies to prevent, or at least minimize, brain
dysfunction. These objectives are directly linked to research into the
pathophysiology of ischemic insults during pre and perinatal life, and their
possible consequences for brain function.

The study is expected to provide obstetricians and pediatricians with the
information needed to promote a more rational planning of preventive
procedures and clinical management. The study will also assist in designing
new antiischemic agents to prevent exacerbation of ischemic damage during
the early stagesof pregnancy.

Materials, Methods and Protocol: An Integrated Approach

Table 1 : Summary of Protocol

Infancy through
Pregnancy Neonatal Period School Age

Criteira for inclusion in the study Cephalization index (CI) Neurobehavipral
evaluation

Prepeirnatal irsk score Neurobehavioral Psychometrics
evaluation

Ultrasonography Parental stress
biometirc parameters
Doppler ultrasound (US)
blood lfow examination

fetal neuromotor behavior
Uirne, blood and placental

biochemistry

Maternal anxiety



82 Section I: Screening and Assessment

Pregnancy
The study population includes two groupsof patients: (1) neonates born at the
Serlin Maternity Hospital in Tel Aviv with a birth weight below the tenth
percentile for gestational age; and (2) neonates born at the Serlin Maternity
Hospital to mothers in whom serial ultrasound recordings showed a significant
decline in biometric parameters from one intrauterine percentile group range
to another, after at least two consecutive measurements (Harel et al., 1991a).

The complexity of the relationship between the various biological and
environmental factors affecting brain development has led many investigators
to observe clustersof pregnancy, neonatal and environmental factors thought
to interact cumulatively. These factors, identified in repeated assessment, can
be significant predictors of disabilities that develop at school age. In light of
this, a "cumulative risk scale" was used for early identification of infants at
risk (Parmalee et al., 1973; Werneret al., 1968).

The "optimality concept" introduced by Prechtl in 1968 for use in risk scoring,
has proven to be both practical and efficient (Prechtl, 1982). Prechtl noted that
pre and perinatal complications are poorly defined, that it is often difficult to
distinguish clearly between abnormal and normal, and that complications range
from mild to severe. He also noted that problems rarely occur in isolation and
are often conditional on other risk factors. For example, toxemia of pregnancy
is characterized not only by high blood pressure, but also by weight gain,
edema, proteinuria, SGA newborn, neonatal hypoglycemia and seizures.
Another example is young unmarried mothers, who often manifest other risk
factors such as low socioeconomic status, previous abortions, poor care
during pregnancy, cigarette smoking, alcohol or drug intake, premature and
low birth weight newborn, high rate of perinatal complications, and
inexperienced parenting.

The existence of other risk factors makes it difficult to define a certain
condition as pathological or abnormal. It is simpler to adopt the optimality
concept and define an optimal range for a specific condition. Part of the
concept's usefulness lies in the fact that it takes into account the cumulative
effect of coincidental risk factors i.e., the more significant the clinical event
and the more suboptimal the current conditions, the greater the risk to the
infant. On the basis of the optimality concept, one can compose a risk
questionnaire consisting of welldefined items relating to different aspects of
the condition under consideration and giving clear definitions of "optimal" and
"suboptimal". Each item can then be rated either "optimal" or "suboptimal".
In a normal, lowrisk population, most items will be rated "optimal," with
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only a small random number of items rated "suboptimal". In populations
presenting with a pathological condition, the number of items rated
"suboptimal" will be significantly higher. Each item rated "suboptimal" is
assigned one point and, on completion of the questionnaire, the points are
added up to calculate the "risk score".

There are several advantages to Prechtl's method: (1) phenonema are
dichotomically scored, which minimizes the problem of ambiguity and
increases the validity and reproducibility of the results; (2) the ifnal score is
numerical, and thus accessible to simple statistical analysis; and (3) all items
are easily computerized, making clustering statistical analysis possible.

At each period examined in the present study (the neonatal period, pregnancy,
and infancy through school age), questionnaires based on the "optimality
concept" are used to determine the preperinatal risk score for each child with
IUGR.

Neonatal Period
The Cephalization Index (CI) is the ratio between head circumference and
body weight. The higher the brain/body ratio, the more severe the IUGR, and
the greater the risk of the brain being affected. Based on the "brainsparing
process", the CI reflects the degree of brain vulnerability.

The head circumference (in centimeters) and body weight (in grams) of
newborns with IUGR are obtained from the newborn service at the Tel Aviv
Medical Center. A CI is then extrapolated for each newborn with IUGR (in
relation to its gestational age) from a previously reported "normal" CI curve
(Hareletal., 1985).

Newborns with IUGR are given a neurobehavioral evaluation, by means of a
specially designed optimalsuboptimal , scorerated assessment. This consists
of a selective multiitem examination, adapted from examinations developed
by AmielTison (1968), Brazelton (1973), Harel et al. (1991b), and Prechtl
(1982).

Infancy through School Age
The followup of newborns with IUGR included in our study is conducted at
the Child Development Center of the Tel Aviv Medical Center.
Neurobehavioral and psychometric optimalsuboptimal scales for different age
groups are used to follow up children with IUGR through school age. Healthy
control children, identified through wellbaby clinics and matched for
socioeconomic status, are given identical assessments.
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Over 200 infants with IUGR are being prospectively followed from pregnancy
through school age, by means of questionnaires on pre and perinatal risk and
serial neurodevelopmental evaluations based upon Prechtl's "optimality
concept" . In a twoyear followup, the infants were assessed at six months, 12
months, and two years using agebased neurological scales and the Bayley
Scales of Infant Development.

Below, we report selective preliminary data related to pre and perinatal risk,
and clinical predictors of brain dysfunction in children with IUGR up to two
years of age.

Preliminary Results of a TwoYear FollowUp
The preliminary results of the followup indicate a significant difference
(p< 0.0001) in the neurodevelopmental scores of infants with IUGR and
control infants (appropriate for gestational age). Perinatal risk factors found to
be significantly correlated with a twoyear neurodevelopmental score were all
potentially related to brain insult (Apgar score at 5 minutes, resuscitation at
birth, assisted ventilation, apneic episodes and metabolic disturbance).

More items in the neurodevelopmental assessment were rated "suboptimal" for
children with IUGR born with neonatal complications than for those without
these complications(p< 0.0001). The best predictors of neurodevelopmental
outcome at two years were perinatal risk score(p< 0.001) and head
circumference at birth(p< 0.001). The children with IUGR who were
diagnosed and "treated" before birth (close followup, rest and early delivery
by induction and cesarean section) were, despite greater severity of IUGR, no
more at risk at two years of age than the children in whom IUGR was
diagnosed only at birth. This suggests that the prenatal risk factors of children
with IUGR diagnosed at birth were relatively mild and that the pregnancies
could therefore continue to term without alarming clinical signs requiring early
intervention. We believe that early management and delivery were beneficial
in cases where IUGR was diagnosed before birth since, despite the risk of
prematurity, the incidence of perinatal complications was reduced.

The results of this shortterm followup study indicate that IUGR has a direct
impact on growth and development, especially when associated with perinatal
complications. Early prenatal diagnosis and treatment of IUGR seem to be
beneficial for developmental outcome. Further longterm followup of the
study group through school age will assess the relative influence of IUGR and
the environment on language, cognition, perception, behavior, attention and
learning ability.
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How Infants Integrate Experience
Infancy is an extremely fascinating period of human life. Children and adults
of both sexes and any age forget other interests if they have a chance to hold
or somehow amuse a baby. Rheingold and Adams (1980) observed that both
nurses and strangers were inclined to talk to newborns in a maternity hospital
without obvious reason. According to ethologists, this tendency is comparable
to the tendency to care for infants elicited in many mammals and birds by
visual cues  special morphological featuresof the head, face and extremities 
 that signal the "babyishness" of their young (Lorenz, 1943). Hess and Polt
)1960) demonstrated the effect of "babyishness" on human adults, and used
them to point out the biological roots of a behavioral tendency that had seemed
to be rooted in culture. Since their study, attention has increasingly been paid
to comparisons of human and animal behavior, with emphasis shifting from the
similarities to the differences between them. The results of some studies have
significantly influenced interpretations of how parents' care for their progeny
affects the early development of those capacities that distinguish humans from
other mammals, particularly primates, as will be explained in this chapter.

1 The preparation of this manuscirpt has been kindly suppotred by the Alexander von
Humboldt Foundation. Copyright and Mailing Address: Drs. Hanus 8c Mechthild
Papousek, Strassberger Str. 43, D  80809 Munich, F. R. Germany, Tel. + Fax:
)4989)351 2146.

2 Research and Consulting Unit for Early Development and Parenting, Institute for
Social Pediatircs, University of Munich
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The Uniqueness of Human Infancy
From a scientific standpoint, human infancy is an interesting period of
development, during which the specific capacities that distinguish human
infants from all other biological organisms develop: Infants begin to produce
and process the ifrst symbols, to integrate these into mental representations of
self and other, and, with their help, to interact with their cultural environment.
According to von Bertalanffy (1968), three interrelated criteria distinguish the
human from the animal capacity to produce and process symbols: verbal
symbols are representative; unlike innate instincts, they are learned; and unlike
conditioned signals, the are "freely created". Human evolution has centered
almost exclusively on the evolution of these symbolic capacities. In fact, the
development of human culture is based on the capacity to transform simple
sensory material into symbolic vehicles  carriers of the most precise
intellectual and emotional distinctions (von Bertalanffy, 1968).

The evolution of the capacity to use symbols is a basic concern of both
anthropogenesis and psychological ontogenesis. An infant's development of
symbolic capacities as part of ontogenesis is much easier to study, of course,
than is the evolutionary history of these capacities. Nevertheless, students of
human development have only recently turned their attention to the earliest
forms of speciesspeciifc human capacities. Until the 1950s, for example, it
was assumed that due to insufficient myelinization of brain cortex, infant
integrative capacities could hardly exceed simple conditioning, and therefore
could be examined using psychological SR models and linear factor analyses.
Preverbal infant communication was not taken seriously by psychologists or
linguists. On one hand, the inlfuence of early experience was overestimated,
and, on the other, speciifc aspects of human infants5 integration of experience
remained underresearched (Papousek et al., 1991).

The belief that early experience might play a critical role in the entire course
of human life was based on either one or both of two major theories 
psychoanalysis and ethology. The ideas of Freud and his followers were
phrased in mentalistic terms that did not lend themselves to empirical
evaluation (Bornstein and Lamb, 1992). However, they garnered popular
attention as the result of some dramatic empirical observationsof psychological
deifcits in children who were reared in impersonal institutions. According to
ethological concepts, the crucial significanceof early experience seemed to rest
on "critical periods" during which maturation is maximally susceptible to
environmental factors, as evidenced by imprinting. Reliance on similar
concepts, irrespective of the significance of human symbolic capacities or
cultural circumstances, masks zoomorphic errors in the interpretation of human
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infancy. A potential consequence of this is the view that human infant
behaviors are merely expressions of affective states, as are animal behaviors,
or that interchanges between infants and parents are merely expressions of
emotional bonding (Bowlby, 1969). Yet stressing the significance of the
mother's interrupted emotional availability, deeming affective bonding her
most important role, is akin to narrowing her functioning to levels equalled or
surpassed by many animals and birds (von Bertalanffy, 1968).

Although such views are still represented in contemporary interpretations of
emotional attachment and in some psychotherapeutic concepts, beginning in the
late 1960s and early 1970s, progress in research on infants' integrative
capacities and social interactions gave rise to new concepts. The authors will
use examples from their own research in the following sections on integrative
and communicative aspects of human development.

Early Integrative Capacities
Since the introduction of reliable measures such as the headturning method
(Fantz, 1963; Papousek, 1961), differential sucking (Sameroff, 1965), and
auditorilyevoked brainstem responses and corticallyevoked potentials (Hecox,
1975), students of early human development have been able to accumulate a
remarkable amount of data on how infants learn and cope with complex
environmental events. In general, these data have allowed new interpretations
of infant competence, correcting earlier, contradictory speculations.

First, it became obvious that both innate predisposition and learning were
responsible for early mental development, and were thus difficult to separate
from one another conceptually. A few longitudinal studies on learning in full
term and preterm infants, which analyzed intra and interindividual variability
under comparable rearing conditions, confirmed the effects of innate
differences, experience with learning situations, and experimental arrangement
of learning tasks on the course of learning (Janos and Papousek, 1977;
Papousek, 1967, 1977). In other words, individual newborn infants appeared
to already possess differing learning capacities. Further development of these
capacities depended partly on age and partly on cumulative experience with
learning situations, as applied in headturning experiments. Learning was
significantly facilitated by arranging that easy tasks precede difficult ones  an
arrangement corresponding to didactic principles.

Second, it became apparent that during the first months postpartum, the
learning process reached a level too complex to be inventoried by conditioning
designs. However, the headturning experiment was easily modified for two
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way preferential designs, instrumental conditioning, and studies of rule
detection and conceptformation (Papousek, 1969). In terms of purposeful
movements (movements that elicit a contingent reward), newborn infants were
capable of learning how to adapt their movements, even when these were made
only following an auditory signal (Papousek, 1967). The assumed involvement
of a feedforward mechanism in the integration of such adaptive movements
was considered a sufficient criterion of intentionality by some authors (Bruner,
1975; Dore, 1975). Nevertheless, Papousek (1967) successfully utilized the
headturning experiment in a twoway preferential design for modeling
intentional acts to cull additional evidence that newborns could coordinate
voluntary acts.

Somewhat older infants  for example, fourmontholds  were able to adapt
their movements to complex experimental designs and to exhibit novel patterns
of behavior, leading to the conclusion that infants could use preconscious
concepts and even base their expectations on them (Papousek, 1969, 1979).
Infants could also integrate simple numerical concepts (such as "threeness" or
"fourness") into movement patterns. Even without instruction, infants were
capable of sequentially integrating their experimental experiences; this enabled
them to detect rules for the achievement of controllable rewards, to
conceptualize these rules, and to cope with them both cognitively and
emotionally. A large number of studies have since enriched the evidence of
infant integrative competence in perceptually processing information, learning
and performing cognitive operations at an age that is considered preconscious
(for reviews see Bornstein and Lamb, 1992; Harris, 1983).

Third, analyses of the vocal, facial and overt bodily displays that accompany
learning and problem solving made evident the intimate interrelation of
integration of experience and behavioral responses indicative of behavioral
states or internal feelings, or that function as communicative signals
(PapouSek, 1967; Papousek and Papousek, 1979). Thus, infants showed signs
of upset and displeasure when they had difficulty coping with learning or
problem solving tasks, or found discrepancies between their expectations and
the real outcome of their efforts. Successful coping and fulfilled expectations
were accompanied by signs of pleasure. Conversely, the level of an infant's
behavioral/emotional state prior to a learning experiment influenced the course
of learning: Learning was most successful in an active waking state, and least
successful in a fussy and upset state (PapouSek, 1969). Displays of affective
signals were important feedback cues, enabling the observer to estimate the
infant's intrinsic motivation for acquiring and processing novel information,
to select the appropriate type and duration of experiment, and to avoid
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exceeding the infant's tolerance limits. In short, while the infants were
showing unprecedented competence, the researchers were discovering the
didactic potential of conducting experiments that might support the
development of infant competence (Papousek and Papousek, 1989).

One crucial question related to the infant's integrative competence concerns
storing acquired experience in memory. On the basis of practical evidence,
many people believe that infant experiences get "lost", remaining unused.
Developmental psychologists used to speak of "infantile amnesia", ascribing
it to the immaturity of the memory system. The functioning and development
of this system is dififcult to understand, even for contemporary
neurobiologists. Nevertheless, theoretical speculation on the significance of
early experience has been strongly influenced by the popular psychoanalytic
view that infantile experiences play a critical role in development, particularly
sexual development, that they persist as "repressed" memories, and that
memory is permanent  although its details may be accessible only through the
use of special techniques, such as hypnosis. Though this view has not yet been
conifrmed experimentally (Loftus and Loftus, 1980), it may have focused
attention on differential storing in memory, on the type of information to be
processed and learned. For example, Cohen and Squire (1980) called
psychologists' attention to experimental and clinical evidenceof the differential
processing and storing of procedural and declarative forms of information.
Procedural information ("knowing how") results from exploring and practicing
without verbal mediation; it is stored in ways that are relatively resistant to
amnesia. The storing of declarative information ("knowing what"), associated
with verbal mediation and namingof experience, is less resistant to amnesia.
Due to the presence or absence of verbal symbols, the two types of
information seem to be differently involved in the hemispheric specialization
of the human brain (Cohen and Squire, 1980; Squire, 1987). Inasmuch as
human consciousness is intimately interrelated to the development of symbolic
capacities (according to contemporary views (e.g., Eccles, 1989)), we may
also consider the preverbal age to be preconscious. Consequently, humans may
be unable to remember preconsciously integrated experiences (mainly
procedural information) from the preverbal period of their development 
infancy  although they are able to remember consciously integrated and
verbally represented events (mainly declarative information) from later periods
of their development. This hypothesis has allowed the authors a new view of
the humanspeciifc features of early integrative development, as will be
explained in the following sections (Papousek and Papousek, 1987). The
development of communicative capacities has played an increasing role in their
interpretations.
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Early Communicative Capacities
In general, communication is a process by which information is exchanged
between individuals through a common system of symbols, signs or behavior
(MerriamWebster, 1993). This definition includes neither intentionality nor
the use of verbal symbols  the two typical features of most human
communication; it therefore applies to animals as well as preverbal human
infants. Whether and what human infants intend to express is not as important
as is our capacity to perceive and detect information in their behavior.
Immediately after birth, polar differences in communicative competence can
be observed between the newborn and his caregiver: The newborn may
respond to various environmental changes with innate orprenatal ly acquired
patterns of behavior that lack communicative intention, while the caregiver
makes a supreme effort to establish a dialogue, and exhibits the capacity to
interpret the infant's behavior as feedback (PapouSek and PapouSek, 1987).

Communication is one of a living organism's means of adaptation. Its
functioning may depend on innate predispositions, structural universals, or the
coevolution of supportive predispositions in the social environment. Thus it is
not surprising that the newborn infant has a fully developed, innate capacity
to cry, which functions even in the absence of a brain hemisphere, as in severe
cases of congenital defects such as anencephaly. Neonatal crying belongs to the
category of distress cries nearly universally characteristic of mammalian
newborns  although, conversely, its subtle auditory parameters are so
individually distinct that it also functions as a powerful means of personal
identification (Gustafson, Green and Cleland, 1994). In its earliest postpartum
forms, human crying is part of autonomic or vagal selfregulation: The
dynamic course of crying corresponds to the tone of autonomic responses.
Soon, however, crying may become intentional, due to operant or instrumental
conditioning, if it repeatedly elicits contingent responses from the caregiver.
In addition to the primary form of crying, then, a new, purposeful form
develops around the age of seven months, and the dynamic parameters of
crying acquire the phasic character of intentional communication signals
(Papousek, Papousek and Koester, 1986).

During human evolution, a particularly advantageous combination of
predispositions for vocal communication, unparalleled among animals, has
been selected and transmitted genetically. These include a vocal tract with
adequate supralaryngeal space for finegrain modifications of acoustic
elements, and brain functions that allow not only the appropriate coordination
of muscles involved in the production of speech signals and their written
transcription, but also and most importantly the use of these signals as abstract



Environmental Support 97

symbols, enabling categorical representation of the real world in an internal
symbolic one (von Bertalanffy, 1968; Lieberman, 1984). During the last two
decades, the early development of communication has been subjected to a
wealth of innovative studies (for a recent review, see Papousek, 1994).

Three stages of vocal expertise characterize the preverbal vocal development
of human infants. During the first stage, control of breathing improves, and
what initially was fundamental voicing develops into prolonged and euphonic
cooing around the age of eight weeks. The infant can modulate pitch contours
in cooing, and does so with a frequency and signs of pleasure that indicate
intrinsic motivation. During the second stage, the infant learns how to produce
consonants and how to segment a stream of vocal sounds into syllables during
one expiration. Detailed infraphonological analyses (Oiler and Eilers, 1992)
distinguish two directions in this learning: primitive articulation (infants
become capable of simultaneous phonation and articulation), and expansion
(infants begin manipulating vocal sounds so as to produce "marginal babbling",
albeit slowly). This sort of learning is increasingly influenced by cultural
factors, which are evidenced at this stage by the perceptual distinguishing of
culturespeciifc phonological elements, and during later verbal development by
their differential production. The third stage of preverbal development begins
with the appearance at ifveten months of reduplicated, socalled canonical
syllables (Oiler and Eilers, 1992). As they are wellformed and articulated,
canonical syllables remind us of real words, even though the infant may not
associate any meaning with them. The capacity to produce canonical syllables
opens the way for producing words and learning how to use them as symbols
that can be abstracted from reality and used for thinking and verbal
communication.

The use of canonical syllables is a milestone in speech acquisition, and is
interrelated with the development of integrative capacities and with
hemispheric differentiation in the human brain. Although it is not yet known
exactly how differentiation occurs, various biochemical, cytoarchitectural and
functional ifndings indicate that the "nonspeech hemisphere" matures fastest
and may be dominant during most of the prelinguistic period of development
(de Schonen and Mathivet, 1989). During this period, it may be
physiologically difficult to process declarative information but easy to process
procedural information and practice procedural skills, particularly
communicative ones. Procedural "knowledge"  knowing how to learn, think,
produce vocal sounds and participate in a dialogue, albeit preconsciously and
nonverbally  may well be the most relevant of the experiences integrated and
stored in memory during infancy (Papousek, 1989, 1991). The storage in
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memory of this knowledge may be permanent, and hence crucial to further
linguistic development. The early development of integrative and
communicative capacities can be better understood if considered in association
with the infant's sociocultural environment.

Environmental Support of Infant Competence
Both methodological difficulties and preconceived ideas about infants' primary
motivation being response to stimulation had to be overcome before
researchers could begin studying infants' interaction with their environment.
Evidence of infants' integrative and communicative capacities accumulated,
necessitating a new orientation in infancy research: Researchers sought to
design laboratory experiments that would be analagous to natural opportunities
for infant learning; they found the key to doing so in infants' interaction with
their social environment (Papousek and PapouSek, 1984). This required
developing new mathematical models and methods of observation different
from those that had been used in studies of isolated subjects' responses to
standardized stimulation. For example, the introduction of microanalytic
evaluation of audiovisual records and computeraided voice analysis have
facilitated research on infants' social interchanges (Papousek and Papousek,
1987).

This research revealed that infants had needs, and caregivers tendencies, that
had been neither anticipated nor explored. For example, experimental analysis
of learning, reinforced by the provision of milk, showed that hunger was a
weaker intrinsic motivation in infants than less frequently considered
motivations such as the need to explore, to conceptually integrate experience,
to communicate with caregivers (who provide cognitive enrichment), to master
contingent events and to gain access to the world of symbols (PapouSek,
1979). The intuitive behavioral tendencies of parents and other caregivers,
universal across sex, age, and culture, reinforced these motivations.
Interestingly, these caregiver behaviors are not exhibited by other species. The
need for somatic care, protection and emotional attachment, and for the
corresponding maternal behaviors, thus appears to have been overestimated.

Perhaps these newlydetected parental tendencies escaped scientific attention
because parents themselves are not awareof them, and therefore cannot report
them in questionnaires or interviews. For example, mothers will observe a
sleeping newborn from the reading distance of 40 to 50 cm but halve the
distance (as appropriate for thenewborn 's vision) when the infant opens his
eyes; they will place themselves in the centerof thenewborn's fieldof vision,
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try to attract his visual attention in various ways, and then reward him with
expressive greeting responses. However, mothers are not aware of these
behaviors, and exhibit them even if they strongly believe that the newborn
cannot yet see anything (Schotzau and Papousek, 1977).

Intuitive forms of behavior may also have been neglected because they were
deemed relics of animal behavior, undesirable in advanced human society.
Only recently have cognitive psychologists become aware of the significance
and frequency of nonconscious thought processes in the regulation of human
behavior, and begun to pay them the necessary respect (Kihlstrom, 1987). For
example, it is known that infants learn the language of their parents, though
their parents are rarely able to explain whether and how they themselves guide
their infant toward so important an achievement.

The presence of nonconscious tendencies in the repertoire of parental care for
infants is interesting from a biological point of view: It indicates that humans
are predisposed to a certain type of adaptation, selected during evolution, and
it bears witness to the coevolution of social support for the development of
these uniquely human adaptive capacities  symbolic communication, thinking
and selfconsciousness. A new interpretation of the environmental support
hidden in intuitive aspects of parenting was suggested and researched by the
authors in 1977 (see Papousek and Papousek, 1978, 1987). The aspects of
intuitive parenting that concern the development of integrative and
communicative capacities in infants deserve particular attention.

Support of Integrative and Communicative Development
Longterm studies of infant integrative competence indicate that fundamental
forms of infant learning function soon after birth, but only under favorable
circumstances  such as when the infant is in an appropriate behavioral state,
when there is opportunity for a relatively large number of repetitive learning
trials, or when learning episodes, particularly feedback for infant attention and
tolerance, have been carefully arranged. However, parents and other
caregivers seldom know when these circumstances are present. Interactional
microanalysis has been used to document series' of behavioral patterns, which
parents may then use to test and influence infant behavior  for example, to
maintain active waking states during interaction, or to facilitate the transition
to sleep.

During interaction with an infant, parents observe the infant's attention to
vocal or visual stimulation, seeking the cue to amuse, feed, soothe or lull the
infant to sleep. The visual cue provided by an infant's arm position or hand
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gesture is sufficient to elicit the appropriate parental intervention, as has been
demonstrated in laboratory experiments (Kestermann, 1982). The universal
tendency of parents to exhibit short, stereotypic and repetitive behavioral
patterns in their infantdirected communication can be seen as their adjusting
to the limited early cognitive capacities of the infant, who needs many more
trials to learn during the ifrst months of life than after five months (PapouSek,
1967). The patterns exhibited in response to infant cues are particularly
meaningful, as they allow the infant to detect contingencies and to learn how
to manipulate his parents' behavior. For instance, parents draw an infant's
visual attention to the face  which transmits important messages  and
unintentionally reward the infant with a "greeting response" for making this
visual contact; this is one of the ifrst postpartum contingencies.

Intuitive support of early integrative and communicative capacities is best
exempliifed in infantdirected speech. Microanalytic studies have revealed that
parents make a series of adjustments which, astonishingly, correspond to the
fundamental stages through which an infant gradually acquires the necessary
skills for verbal communication. Caregivers' infantdirected speech is
categorically different from their adultdirected speech, though its typical
features are universal across sex, age, culture and even modalities, insofar as
they also characterize infantdirected signing (American Sign Language) in
deafmothers (Erting, Prezioso and Hynes, 1990). These features are obviously
based on biological predispositions, as no cultural tradition or institution has
been known to consciously introduce or regulate them. As the infant develops
communicative competence, his caregivers readjust the structure and quality
of their infantdirected speech and begin leading him toward the next
developmental stage (PapouSek and Papousek, 1987).

The infant's ifrst change in noncrying vocal communication is the
prolongation of vowellike sounds and the modulation of their pitch.
Caregivers support this by themselves voicing a profusion of prolonged and
strikingly melodic vowels; they encourage the infant to imitate their example
and reward him with expressions of pleasure when he does. Melodic contours
play a special role in early communication. In adultdirected speech, caregivers
use them in moderation for syntactic and semantic purposes, or to emphasize
affective signiifcance: Typically, they use them to identify whether their
message is a statement, question, warning, etc. In infantdirected speech,
however, melodic contours serve another purpose, independent of semantic or
syntactic structure: They themselves become categorical messages, context
specific symbols and precursors of abstract words (PapouSek, PapouSek and
Bornstein, 1985). For example, prototypical melodic contours or combinations
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of melodic contours tell an infant to attend to an important event, to reduce
superfluous arousal in the presence of a helping caregiver, to continue
appropriate ongoing activities or stop inappropriate ones. The effectsof similar
"approving" or "disapproving" messages in the absence of lexical content have
been experimentally demonstrated in the coping behaviors of fourmontholds
(Papouseketal., 1990).

As noted, an important milestone in the development of vocal communication
is the production of canonical syllables; this signals an infant's readiness to
learn his first real words. The syllable is the minimal rhythmic unit of all
human languages. Syllables are strung together to form higherlevel rhythmic
units, the rhythmicity of which is similar not only among languages, but also
across rhythmic acts, such as finger tapping, signing for the deaf, and the like
(Oiler and Eilers, 1992). Interestingly, prior to the appearance of canonical
syllables, when the infant is between three and seven months old, mothers
introduce nursery games with set rhythmic structures, encouraging the infant
to participate in them with increasing frequency. Canonical syllables elicit a
substantial change in caregivers' support: Whereas prior to the appearance of
canonical syllables they support procedural aspects of speech (production and
differentiation of vocal sounds, turntaking and other dialogic skills), after the
appearance of canonical syllables they support declarative aspects of speech
(Papousek, 1994).

Interestingly, infants do not stop modulating pitch after the appearance of
canonical syllables or first words. On the contrary, they use pitch to introduce
vocal play into their monologues with increasing expertise; this culminates in
their learning nursery songs. A string of nonverbal sounds can obviously
function as an infant's first, natural toy or musical instrument, yet vocal play
has attracted far less attention in infancy research than has play with objects.
Neither has playfulness been documented in fish, amphibians or reptiles,
despite its having an important role in the socialization of all mammals. In
play, animal young can practice adult skills without taking risks or
responsibilities; a young animal's repertoire of play activities is related to the
adaptive skills it will need as an adult. The more intelligent and social the
species, the more elaborate the play (Wilson, 1975).

It is thus not surprising that the repertoire of human play is much more
extensive and individualistic than is that of animals. With unusual freedom,
humans can play at all ages and, literally, with anything  from intrinsic
symbols or musical elements to mathematical formulas or daydreams. Play
parallels exploration and problem solving, cognitive development and symbolic
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thinking (Bruner, 1968; Piaget, 1962; Vygotsky, 1978). To integrate
experience, humans need an ability that appears to be fundamental not only to
play, but also to creativity, curiosity and humor  all of which make
significant contributions to the development of human culture: It is the capacity
to reconsider and reopen existing concepts for further exploration, preferably
under pressurefree conditions. This ability leads humans to make conceptual
modiifcations, which in turn propel them toward innovation, discovery and
revelation (Papousek, 1979). Though it may be homogeneous during infancy,
this ability diverges later in life. As expressed in play, this ability involves the
participation of emotions, indicating intrinsic motivation; it is universal,
evidence of its adaptive signiifcance; it has precursors in animal play,
revealing humans' biological origins; it has parallels in artistic and scientific
competence, evidence of its culturespeciifc adaptation; and it corresponds to
internal states of fear of novelty, or fear of boredom,3 indicating its human
specific forms of selfregulation. The authors believe vocal play offers very
early opportunities for conceptual modifications, which are reinforced by
caregivers' use of nursery rhymes, songs and games (Papousek and Papousek,
1987).

In general, caregivers support the infant's development of integrative and
communicative capacities with an obvious  albeit nonconscious  didactic
"lead" that corresponds to the polar difference between their and the infant's
integrated experience and communicative competence. Caregivers are pre
adapted to provide loving, protective care and to share experience: perfect
teachers. The infant pupil is no mere passive recipient, however, but rather an
active partner with the capacity for selfregulation. While guiding the infant
toward the acquisition of speech, caregivers support the development of
symbolic thinking and symbolic communication, thereby fostering the infant's
integration into a culture which would be inconceivable without language and
conscious, rational thinking. Interestingly, how caregivers guide the infant
toward cultural integration is determined more by biological predisposition
than by cultural intervention.

Nature and Culture: Dynamic Interplay and its Failures
The elucidation of intuitive forms of caregivers' support of an infant's
acculturation makes it evident that nature and culture should not be viewed as
two independent, antagonistic forces. Both symbolic communication and

3 Fear of novelty and fear of boredom explain the motivation for play: Fear of novelty
motivates concept formation; tear of boredom motivates rethinking, enriching or
correcting concepts too quickly formed due to fear of novelty.
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culture, which have biological roots and precursors in the world of nonhuman
primates, enable humans to anticipate and confront risks in novel environments
)as confirmed by the landing on moon), to decrease morbidity and mortality,
and to increase the probability of survival and life expectancy. However, this
does not mean there is no antagonism between nature and culture: Natural
evolution, which takes place over many generations, involves genetic variation
and selection of adaptive behaviors; in contrast, culture can intervene at any
time, sometimes opposing intuitive predispositions and causing conflict.

The biological origins of intuitive parental competence do not make parenting
skills particularly resistant to unfavorable circumstances. Intuitive processes
function best in relaxed, stressfree circumstances; caregivers need an
undisturbed period of learning and adjustment before the birth of each new
child. Intuitive processes can easily be inhibited by unfavorable sociocultural
circumstances, or exaggerated or conflicting rational manipulations (Bastik,
1982). However, detailed assessmentsof the role of individual factors in such
interactional failures are difficult to make. It seems that the reduced availability
of intuitive maternal didactics is enough to delay communicative and cognitive
development. For example, in a comparison of twins and individual infants,
Bornstein (1985) showed that sixmonthold twins receive less than half of the
maternal didactics that individual infants receive, and that at 15 months twins
score lower than do individual infants on verbal vocabulary and cognitive tests.

Early communication can also be at risk if an infant's expressive signals are
reduced, for example by muscle hypotony or reduced motility. Van Beek
)1993) analyzed these conditions in premature infants and in infants with
growth retardation, and found that communicative development was
differentially associated with being "born too soon" and "born too small"; the
most serious deviations in eye contact, facial expressions and nondistress
vocalization were found in infants deemed small for their gestational age. A
largescale Finnish study of 831 children with perinatal risk revealed that
infants with poorer scores on neurodevelopmental screening tests exhibited
greater impairment in psycholinguistic ability when they were five years old
)Michelsson and Lindahl, 1993). Unfortunately, unfavorable factors usually
accumulate, making it difficult or impossible to assess the influence of an
individual factor on retarded communicative development.

It is not the purpose of this paper to discuss communicative failures in detail:
The authors would merely recommend that assessments of preverbal
communication be a regular part of preventive care of infants5 mental health
and development. Whether present in the parent or infant, various risk factors
can jeopardize the development of communication skills and, consequently, the
social integration, mental development and mental health of the infant.
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The authors1 clinical experience has shown that, in the majority of cases,
parental failures in intuitive intervention are the result of inhibiting
sociocultural influences rather than of genetic defects. Insofar as the parental
predisposition to support an infant's development is based on nonconscious
mechanisms that cannot be entirely controlled by rational decisions, parents
cannot be given detailed instructions about which behavioral patterns to use in
which contextual circumstance. However, parents can be encouraged to
establish stressfree opportunities for interaction, during which they may try
one easy task appropriate for the infant's age, such as gentle, slow stroking or
careful listening to and imitation of the baby's vocal sounds. Often during one
such session, parents will begin to intuitively respond to the infant's cues. An
enjoyable experience of successful communication with an infant can reactivate
inhibited parental predispositions, and motivate parents to seek further
interaction in favorable circumstances. Infants enjoy having parents respond
to their signals with predicted, contingent patternsof behavior, and parents are
pleased at any sign of progress in their infant's communicative capacities.
Emotionally enriching and rewarding interaction has been shown to be
particularly significant to a healthy parentinfant relationship (Emde, 1980).
Promising though this may be, however, further research and clinical
verification are required.
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PsychoBiologicalTheory of Affect and Self
Development: Implications for Parents
of Infants and Toddlers with Disabilities

Nicholas J. Anastasiow, Ph.D.'

§

Introduction
The thesis of this paper is that human beings are basically affective
behavior systems. This system, which may be called the 1, Me, or Self, is
composed of the basic set of emotions that are genetically programmed and
appear in a regular sequence during the first three years of life (Darwin,
1975; Izard, 1977). The system is called affective rather than emotional, as
affects are emotions that influence action, exhibited by the infant as
approachavoidance or withdrawalengagement.

Psychologists of the early 20th century investigated the nature of affects and
their importance in human functioning. One of Freud's greatest discoveries
was that, under the control of affects, the mind could influence physical
functioning (whence all the wellknown psychosomatic disorders) and
behavior (Cairns, 1983). Some of the followers of Freud pursued human
development rather than therapy. Important presentations of their findings
include Anna Freud's Normality and Pathology in Childhood (1965),
Erickson's Childhood and Society (1950/1990), and Spitz's The First Year
of Life (1965). A major premise of this chapter is that the longitudinal
studies begun throughout the world in the 1950s  the children of Kauai
)Werner and Smith, 1992), NewcastleonTyne (Kolvin et al., 1990), the
Harvard Grant study on healthy adult functioning (Vaillant, 1977)  are
now providing data that support the notion of the importance of the
development by age three of a secure selfconcept with feelings of

1 Thomas Hunter Professor, Emeritus, Department of Special Education, Hunter
College, and Department of Educational Psychology, Graduate Center, City
University of New York
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autonomy and competence. Techniques for rearing young children,
particularly affective interactions between primary caregiver and child, thus
appear to be crucial to the development of a healthy adult. In their
introductory chapter, Werner and Smith (1992) provide a much fuller list of
longitudinal studies and their findings, similar to those suggested above.

American educational psychologists have pursued a different path, that of
cognition and measurement. Their work has centered on theories of
learning, dominated by Hullian psychology and Skinnerian approaches
(Skinner, 1938). For them, learning is the major instrument of
development. These psychologists have been strongly influenced by Piaget's
theories and extensive work on cognition. Ironically, it appears they have
ignored Piaget's acceptance of Freud's premise of the importance of
emotions (Piaget, 1983).

A few psychologists working in the ifeld of education have pursued affects,
particularly selfesteem. In this context, Sears and Sherman's Pursuitof Self
Esteem (1964) is a landmark study.

This paper begins where Anastasiow's (1992) paper ended, by quoting the
NewcastleonTyne longitudinal study:

What seems to be important in the long run is the quality of
physical and emotional care in childhood. Lack of money, poor
housing, cognitive limitations, adverse life events can be overcome
by good care. (Kolvin et al., 1990).

Similar statements have been made by Rutter (1989) and Werner and Smith
(1992), who document that the classic maxim of "healthy adult functioning"
(the ability to work and the ability to love) develops out of responsive,
warm caregiverchild transactions during the ifrst years of life, which help
the child build a secure selfconcept and acquire feelings of autonomy and
competence, even in adverse circumstances.

While much has been learned about infant and child talents that are
genetically programmed, these wellestablished longitudinal studies have not
been theorybased, but rather dataoriented and relational. Nevertheless,
contemporary theorists in psychology tend to agree on the following basic
scientiifc principles:

1. The brain is only partially mature at birth (30$>), developing over
the course of ifve decades (Lecours, 1975(.
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2. The incomplete development of the brain allows the organism to
select the environmental experiences that will fulfill its species
specific development (Greenough, 1992; Plomin, 1986).

3. Experiences of all types are recorded in the brain in genetically
predetermined modules (Greenough, 1992; Gazzaniga, 1992).

4. Experience does not "write" on the brain as if it were a blank slate.
There are speciesspecific biological tendencies to select some forms
of behavior (such as language) (Hebb, 1949, 1980; Gazzaniga,
1992).

5. These biological tendencies direct the organism to select behaviors
that every member of the species will develop if reared in a species
typical environment (Kuo, 1967; Gazzaniga, 1992).

6. Culture is an organizing influence, the impact of which begins early
and affects every developmental domain (Hebb, 1949, 1980; Kuo,
1967).

7. Development is a process of continuous change, an open biological
system that is selfmaintaining, selfrestoring and selfreproducing
(von Bertlanffy, 1968, 1975; Gazzaniga, 1992).

8. The infant possesses a form of logic with which to examine his or
her environment (Bower, 1989) and select those items that fulfill his
biological potential (for example, adults provide sentences from
which children extrapolate the rules of language) (Pinker, 1991;
Gazzaniga, 1992).

9. Human beings are thus active in their exploration of their
environment; their innate abilities and dispositions help them to
select what is relevant and adaptive (Emde, 1980a, 1980b; Plomin,
1986; Gazzaniga, 1992).

While behaviorists (Skinner, 1983; Bijou and Baer, 1961) and social
learning theorists (Bandura, 1977) consider behavioral laws to be
mechanisms of developmental change, nonbehaviorists consider them to be
mechanisms of learning and teaching, not of development. Developmental
change is considered a product of both biology and environment 
"fifty/fifty", The behaviorists' position is considerably weakened by the
failure of skills taught in one setting to be generalizable to another setting
(Anastasiow, 1982).

Every developmental theory must meet the conditions listed above to be
complete. There are issues in dispute, such as the following:

1. What are the biological and environmental factors that account for
developmental change?
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2. What is the basic nature of the organism  that is, what is the role
of affect, versus that of cognition?

3. Although there are wide individual differences in development, why
do people from the same culture attain skills according to the same
pattern and at approximately the same age or level of development?

This paper considers the most widely accepted current theory of affect, that
of Emde and his colleagues.

Major Constructs of Emde5s Theory
Emde (1983) focuses on the development of the self. At the base of the
self, he perceives that all human beings possess an affective core (the same
set of emotions universally provided by biology). These genetically
programmed emotions, which begin to appear at about two to three months
of age, are fully expressed by age three: They are happiness, surprise,
anger, sadness, fear, distrust, interest and love. In infancy, these emotions
are expressed through facial expressions (and sounds) that convey to the
caregiver universally recognized states of feeling (Izard, 1977; Emde et al.,
1991). Not only can the infant express these emotions, but he can also
interpret the emotional signals of the caregiver.

The self can be viewed as having dual origins: The infant is biologically
prepared ot develop a self; and through daily interactions with caregivers,
the infant develops and internalizes a sense of his self, including feelings of
selfworth, morality, and internal standards (Emde, 1980a, 1980b, 1991).

Emde's orientation is similar to Vigotsky's (1987, 1978) view that the self
develops first through external actions. The infant is controlled by words
from others in his environment, and internalizes rules about how to act in a
particular culture. Emde (1991a, 1991b) believes these rules largely become
part of unconscious procedural knowledge. Thus selfawareness and
representational intelligence, although genetically "hardwired", grow out of
interactions with people and within specific environments (Emde and
Buschbaum, 1990). It may be said that all human beings have basically the
same set of affects, but that these affects are shaped by how they are
expressed in a particular culture, as demonstrated through interaction with a
caregiver in the context of that culture. There are as many ways to develop
as there are contexts in which to develop.

According ot Emde (1983), the self is a process, a description of the
constantly developing individual and creative aspects of the personality.
Emde perceives his view of the self as being similar to Erikson's (1950)
construct of identity and Jung's (1939) construct of individuation. This view
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or approach is based on the principle of selfregulation, according to which
the organism is goaloriented; this is also similar to the system approach
propounded by von Bertalanffy (1968) and Emde, Gaensbauer and Harmon
(1976).

Emde (1983) uses examples from the field of special education to support
his notion of goalorientations:

Examples of [goalorientation] are provided by children who are
congenitally blind (Fraiberg, 1977), or congenitally deaf (Freeman
et al., 1971) or who are without limbs (Decarie, 1969) or who have
cerebral palsy (Sameroff, 1981). All go through infancy and have
different sensorimotor experiences but typically develop object
permanence, representational intelligence and selfawareness in
early childhood (p. 170).

Other major principles of Emde's theory are the concepts of selfmotivated
activity, affect monitoring, cognitive assimilation, selfmonitoring and self
regulation.

The infant's activity is propelled by an intrinsic motivation to explore, to
manipulate objects, to be curious about people and objects, and to master
(learn) what an object is and what it will do. Bower (1989) called this
capacity "relevance logic", and Piaget acknowledged it shortly before his
death (Bower, 1989).

The infant's selfregulation is an inborn propensity for regulation of
behavior, such as sleeping and waking (which are cyclical), and
attentiveness. Selfregulation or "selfrighting" can also be described as
resilience  that is, it enables the infant to overcome the effects of
environmental deprivation and risk factors, by helping him find buffers to
them within his self or in his environment (Werner and Smith, 1992), Self
regulation may also be described as the infant's biological tendency to get
back on an adaptive developmental pathway after an adverse influence
(Waddington, 1962; Sameroff and Chandler, 1976; Emde, 1983).

This concept is similar to what others call "movement toward health"
(Parmelee and Sigman, 1983); it is an important concept for special
educators, because it suggests that the biological systems of the infant and
toddler will assist the interventionist in moving toward healthy development.
The child's social fitness is exhibited in his tendency to imitate social
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interactions with eye contact or a smile, to respond to social interaction 
for example, by being soothed by a human touch or by rocking  and to be
attracted to the human voice (Emde, 1983, p. 17).

Cognitive assimilation can be observed in the results of the child's
exploration of his environment perceptually (and later motorically), as he
seeks what is new and selects and stores it internally as a concept. An
extensive set of concepts and rules of behavior learned in social interactions
are internalized (Emde, 1991, p. 168). By age two, the child has the
capacity to empathize with and respond to emotional arousal, comforting or
helping someone else who is distressed or hurt. By three years of age, the
child has internalized his family's rules. Parental behavior appears to
support these infant tendencies: Few adults can resist an infant's smile; the
infant's initiation of the social smile and the caregiver's response to it create
a behavioral synchrony that facilitates the infant's development.

To Emde, the self and the concept of other (usually the mother or a
caregiver) are acquired through the selfregulating process of assimilation
and accomodation, similar to the process Piaget (1983) has used to describe
the infant's cognitive development. However, Emde's process takes into
account affects  that is, feelings or emotions  as distinguished from
cognition, thought or action. As noted, affects induce actions, which have
consequences, one of the strongest being social relatedness. What is central
to the infant's development of self is his or her relationship with his
caregiver. The infant's affective expressions and behavior stimulate the
caregivers' empathy and teaching, helping the infant maintain contact with
the caregiver in order to survive.

Affects cover the range of what others have called prelinguistic
communications (Bates, 1979). Affects can communicate distress, fear,
interest, joy, sadness and a desire for relationships. They can also express
distress, anxiety, fear and sadness (Izard, 1977). Since they are active
processes, affects are adaptive in nature (Emde, 1983). By nine months of
age, affects send signals not only to the outside world, but also to the
internal world of the infant and his developing self.

Thus, affects are complex states rooted in biology, and are adaptable. They
are continuous aspects of life from infancy to adulthood, and become
increasingly organized and complex. Affects have a hedonic tone (pleasure
and unpleasure), and have been called the language of infancy. They
develop through transactions with the infant's primary caregivers, and in the
context of the infant's environment. Affects are present at birth, and have
become differentiated by two to three months of age.
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In essence, according to Emde's theory, affects are the core of human
personality and assist in the development of the self through transactions
with caregivers and objects (things) in the environment. The caregivers'
responses mirror for the infant and child aspects of acceptance or rejection
of the self (Mead, 1934; Sullivan, 1953). As the infant separates from
others  that is, has knowledge of another person as distinct from his self (I
and nonI)  he looks to the other or nonself for guidance, support and
learning in what is called social referencing.

The research of Emde, Gaensbauer and Harmon (1979) documents three
major brain integration periods (referred to as "shifts") which occur at two
to three months, seven to nine months, and 18 to 22 months, after which
the infant functions at a higher developmental level. It is assumed that these
shifts are related to maturation periods within the brain, and that increasing
levels of performance are a function of interactions with the environment
(Lecours, 1975). This theory assumes that affects  not cognition  are a
human being's basic nature and form the core of his functioning throughout
life. In essence, then, we remain the same, yet change because the core of
the self is affective in nature (Emde, 1983).

Emde (1980a, 1980b) offers a great deal of evidence in support of his
theory. Moreover, one can draw on two other theorists to support his basic
notions. The first of these is Erikson (1950/1990). His construct of basic
trust, moving to autonomous initiative and to autonomy by three years of
age, appears to be supported by an impressive number of research studies,
which have been summarized by Wertheimer (1975). Erikson's work did
much to orient psychoanalytic theory toward the origins of mental health,
rather than mental illness.

The self, which views itself as autonomous and competent, should appear
by two to three years of age. This seems to be the case for adults who have
attained mental health (the ability to work and to establish relationships)
(Werner and Smith, 1992; Vaillant and Milofsky, 1980).

The second theorist on whom we can draw is Bowlby. The attachment
theory of Bowlby (1968)  the love relationship between the child and his
primary caregiver  is essentially affective in nature. There is an increasing
body of research that indicates that development of a secure attachment by
the age of three is predictive of successful functioning in school and,
according to Werner and Smith (1992), successful functioning in adult life.
In a longitudinal study in Kauai with subjects who are now 30 to 31 years
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of age, Werner and Smith (1992) found that, using Bowlby's attachment
theory, they could predict at age two over70 ?£ of those who would be
healthy, functioning adults, and68X of those who would have behavioral
or social problems. The nature of the caregiver's response to the infant's
affect initiations is critical to the development of his self, autonomy, and
competence (frequently referred to as selfesteem). These abilities grow out
of a secure transaction with the primary caregiver.

Implications for Special Education
Today, special educators turn to theories of normal development for
guidance as to how and when to work with a child with disabilities. There
are several reasons for this.

1. Children with disabilities usually fall within the normal range of
intellectual development.

2. Many emotional disturbances are environmentally induced early in
life.

3. Many atrisk infants (e.g., low birth weight, prematurity) can obtain
normality with early intervention by a multidisciplinary team.

4. Children whose development has been delayed generally follow the
same course of development as their nondisabled peers, though they
do not reach the same level of skill functioning.

5. Children with disabilities may need prostheses (e.g., hearing aids,
wheelchairs, etc.) to aid them in attaining developmental milestones.
These milestones are determined by the average attainment of
children without disabilities from the same culture.

These developmental scales guide the interventionist in serving the child
with disabilities. (See Anastasiow (1982) and Kirk, Gallagher and
Anastasiow (1992) for a fuller discussion of these issues).

Encouraging a child with disabilities is not always easy. For example,
apathetic premature infants are not always as much fun to play with as are
fullterm babies (Field, 1989). However, this does not absolve us from
finding ways of encouraging infants to make hypotheses about the world,
since that is how human learning takes place.

Much of a child's experimentation, with people and with objects, is
interactive. As noted, the most important interaction is the one that takes
place between the primary caregiver and the infant, during which the
attachment system begins to form, becoming established by 1822 months of
age (Sroufe, 1983). The nature of this attachment system will influence the
child's behavior positively or negatively for most of his or her life.
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As previously indicated, children with disabilities can attain appropriate
developmental milestones in spite of their perceptual or physical disabilities
if they are responded to, accepted and provided with psychological warmth.
Physical punishment of such children should be kept to a minimum, and
should not be used at all until they are mobile. They can be encouraged to
develop affectively by providing them with ageappropriate environmental
experiences. Thus, the early childhood special education class that
emphasizes cognitive development, rather than relationships, misses the
basic goal of early childhood development.

What special educators should be aware of is the critical necessity of not
interfering with the building of the caregiverchild attachment. Giving the
caregiver the responsibilities of a therapist can make the caregiver too
intrusive at times, causing the child to withdraw from interaction.

Werner and Smith (1982) and Parmelee and Sigman (1984) identified the
childrearing variables of psychological warmth, low physical punishment,
verbalness, responsiveness to the child's requests and encouragement of
development as helping to offset some disabling conditions, such as anoxia,
prematurity, and low birth weight. These variables are commonly seen as
facilitating strategies for rearing disabled and nondisabled children. If the
caregiver is not using these strategies, the interventionist needs to help him
adopt them, so as to facilitate his child's development. For example,
Slaughter (1983) provides us with an excellent model of small discussion
groups in which parents are allowed to express their opinions under the
guidance of a group leader. Her results suggest positive gains for both
mothers and their children. It is important to emphasize that poor
attachments can be overcome. Werner and Smith (1992) document that
children raised under the burden of as many as four highirsk factors can do
well as adults if buffers in their environment help them overcome these risk
factors. These buffers can be internal to the child (e.g., a pleasing
disposition) or external to the child (e.g., a grandparent, teacher or
neighbor who believes in the child). What needs to be emphasized is that,
based on the nature of the attachment to a primary caregiver, Werner and
Smith (1992) predicted at age two70% of the individuals who would be 
and are  successful adults at age30or 31.

Great care must be taken to help the mother establish a secure relationship
with her child. This is far more important than making her a "trainer" who
will assist in improving her child's disabling condition. If parents lack
childrearing skills, groups like that in the model developed by Slaughter
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(1983) may be appropriate additions to early childhood special education
programs. For the child whose selfconcept and basic relationships are
inadequate, buffers in the form of other people and experiences need to be
provided to assist the child's selfrighting and selfregulation systems to get
back on track (Werner and Smith, 1992). According to Emde's theory, if
affects are positively organized, the development of cognition will follow.
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Increasing the Adaptive Competence
of Children with Motor Deficits1

G. Gordon Williamson2, Ph.D., O.T.R.

/

Introduction
Motor skills develop not in a vacuum but within the context of a child learning
to manage daily activities. Movement becomes relevant when it helps the child
to cope with self and surroundings. "Coping" refers to the way in which the
child manages situations perceived as challenging or threatening. It is the
process of making adaptations to meet individual needs and respond to the
demandsof the environment (Zeitlin and Williamson, 1994). For the purposes
of this chapter, the terms "coping", "adaptation", and "adaptive behavior" are
used interchangeably.

The discussion focuses on the special needs of preschool children with motor
deficits. These children are challenged motorically due to a physical disability
)e.g., cerebral palsy, spinabiifda), general developmental delay, or secondary
motor dififculties associated with certain conditions (e.g., Down's syndrome,
prematurity, drug exposure, disturbance in sensory integration). For maximal
benefit, therapeutic and educational intervention must simultaneously enhance
both their motor control and their ability to cope. By emphasizing the child's
transactions with the environment, movement is linked to enhancing his or her
adaptive functioning. Intervention that facilitates this linkage helps the child to
develop a belief that the world is a safe and satisfying place in which he or she
can be successful.

1 This chapter has been adapted from: Zeitlin, S.; and Williamson, G.G. 1994. Coping
in Young Children: Early Intervention Practices to Enhance Adaptive Behavior and
Resilience. Paul H. Brookes Co., Baltimore.

2 John F. Kennedy Medical Center, Edison, New Jersey
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This chapter begins by describing the coping processof young children and the
internal and external resources that influence it. To validate the importance of
adaptation as a focus of intervention, a summary is given of a study that
compares the coping characteristics of preschool children with and without
disabilities. The next section presents intervention options based on the
transactional coping process. These serve as a guide in designing intervention
strategies to foster motor control and adaptive competence. Special attention
is given to direct and indirect intervention strategies that grade sensory
experience, facilitate physical positioning and mobility, and encourage the
therapeutic use of play.

Coping in Young Children
In young children, the coping process is predominantly emotionally driven and
reflects rudimentary cognitive processing. For example, infants must handle
separation anxiety when left with a babysitter. Likewise, toddlers must learn
to descend a flight of stairs without hurting themselves. For intervention
purposes, the process of coping is described by a fourstep theoretical model.
The four steps are interrelated: (1) determine the meaning of an event;
(2) develop an action plan; (3) implement a coping effort; and (4) evaluate the
outcome (Lazarus and Folkman, 1984; Williamson, Szczepanski and Zeitlin,
1992). The coping process may be initiated by an event occurring either in the
environment (e.g. ,a demand by a caregiver) or in the child (e.g., an emotion,
thought, need for food or comfort). The child assigns meaning to an event
according to whether or not he or she believes it to be harmful, threatening,
or challenging to his or her sense of wellbeing.

On the basis of this interpretation, the child then decides what to do. The
child's internal and external resources influence this decision. Key internal
resources are the child's emerging beliefs, physical and affective state,
developmental skills, and coping style. The essential external resources are
human supports and material/environmental supports. Having madea decision,
the child implements a coping effort to deal with the situation. The outcome
of this effort is then evaluated to determine whether or not it was successful.

A child with sufficient coping resources is able to handle the demands of daily
living, master new learning, and generate positive feelings of selfesteem. It
is important for the practitioner to evaluate the child's various coping
resources, each of which has an impact on perception and management of life
events (Werner, 1990). This chapter will focus on the resources ofmotor skills
and coping style. First, however, an overview of the various internal and
external coping resources will be presented (Table 1(.
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Table 1 : Major Coping Resources of Young Children

Internal Resources
Emerging beliefs

Physical and affective state

Developmental skills
Coping style

External Resources
Human supports

Material and environmental supports

Internal Resources
From birth, emerging beliefs about one's self and the environment are shaped
by experience. Beliefs are a doubly used resource in coping. They provide the
screen through which perceptions of events are ifltered and they influence
decisionmaking by forming expectations as to the outcome of an action. That
is, beliefs provide a continuity of perception which organizes experience and
serves as a motivator for the initiation or avoidance of specific actions
(Bandura, 1977). In young children, emerging beliefs relsvant to coping are
related to an evolving sense of efifcacy, i.e.of the power to produce an effect,
control events, and trust others to be responsive to one's needs.

Another internal resource, the child's physical and affective state, may be
assessed during a specific coping transaction or over a period of time.
"Physical state" refers to the child's health and bodily condition, which can
improve or impair his or her coping capacity. For example, the coping
capacity of a toddler with cerebral palsy may be undermined by a tendency to
upper respiratory infections related to impaired breathing patterns, or by a
tendency to fatigue due to the high energy requirements of moving with spastic
muscles. "Affective state" refers to a child's characteristic mood and emotions
(e.g., happy, anxious, depressed).

The child's repertoire of developmental skills is another significant internal
resource. Children acquire increasingly complex skills as they mature, each
child having a unique pattern of development influenced by his or her genetic
constitution and transactions with the environment. Skills in all areas of
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development  mootr, cognitive, communicative, social, and emotional skills
 are the building blocks of function. They are integrated and applied in
coping efforts in specific situations.

A child's coping style is his or her typical pattern of behavior in dealing with
the routines, opportunities, challenges, and frustrations of daily living. The
author and his colleagues developed the Early Coping Inventory (Zeitlin,
Williamson and Szczepanski, 1988) to assess the behavioral characteristics
documented in the research literature and identified by expert clinical judgment
as critical to coping in preschool children. This instrument evaluates a child's
coping style in reference to three areasof behavior: sensorimotor organization,
reactive behavior, and selfinitiated behavior.

Sensorimotor organization refers to behaviors that reflect the child's regulation
of psychophysiological functions and ability ot integrate the sensory and motor
systems. Sensorimotor characteristics relate to attributes such as the
organization of state and arousal, selfcomforting behaviors, management of
the intensity and variety of sensory stimuli, and the quality of motor control.

Reactive behaviors are used to respond ot external demands of the physical and
social environment and include the ability ot adapt ot daily routines and limits
set by caregivers, the ability to accept warmth and support from familiar
persons, and the ability to respond to vocal and gestural direction.

Selfinitiated behaviors are auotnomously generated actions used ot meet
personal needs and ot interact with objects and people. Whereas reactive
behaviors are contingent on environmental cues, selfinitiated behaviors are
spontaneous and intrinsically motivated. They include, for example, the ability
ot communicate a need, persistence in performing activities, and the ability ot
apply previously learned behaviors to new situations.

External Resources
Human supports are a primary external resource influencing the child's
adaptive competence. In addition to meeting basic care needs, parents are
instrumental in fostering the attachment and trust required for healthy
emotional development. The infant's subjective experience with his or her
caregivers thus helps shape an emerging sense of self. The parentchild
relationship provides a source of comfort when the child is distressed and
serves as a secure base from which the child can venture into the world. The
quality of the parentchild relationship and the degree of mutually rewarding
interaction are thus fundamental areas of concern in the provision of early
intervention services.
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The other external coping resource comprises material and environmental
supports. Material supports refer to resources such as adequate food, clothing,
shelter, and toys. Environmental supports are those componentsof the physical
surroundings mat facilitate or interfere with coping efforts, for example, space,
air, temperature, noise, and light. Physical environments that are chaotic,
disorganized, overstimulating or lacking in stimulation, increase vulnerability
to maladaptive outcomes in young children.

The discussion up to this point has examined the nature of the coping process
and emphasized the major internal and external resources that influence the
coping ability of young children. Attention will now shift to the adaptive
functioning of young children who are developmentally delayed and/or
disabled.

Coping in Children with Special Needs
Preschool children with special needs tend to have fewer resources to support
effective coping efforts. For example, a disability may limit the acquisition of
developmental skills, and thereby restrict the variety and sophistication of the
child's coping strategies. Moreover, parents may be a less supportive external
resource if they are experiencing psychological distress or are exhausted from
the requirements of caregiving. In addition, children with disabilities often
have to deal with stressors that other children lack such as treatment regimens,
hospitalization, restricted activity, and other disruptions to the daily routine
(Drotar, Crawford and Ganofsky, 1984); these additional stressors are often
faced with a limited repertoire of coping resources.

The author conducted a study which examined the coping characteristics of
children aged between 4 and 36 months using the Early Coping Inventory
(Zeitlin and Williamson, 1990). The study examined the coping behaviors of
1,035 children with developmental delays or disabilities and 405 typically
developing children. Seventythree child care and early intervention programs
participated in the study from 22 states and provinces in the United States and
Canada.

The results of the study supported previous research which suggested that
young children with disabilities are, as a group, less effective in their coping
than nondisabled peers (Wassermand, Allen and Solomon, 1985; Williamson,
Zeitlin and Szczepanski, 1989; Zeitlin, 1985). The results revealed the
disabled group to be significantly less competent than the nondisabled group.
Moreover, coping behaviors used successfully by children in the disabled
group in one type of situation were not generalized to other types of situation,
.and their adaptive_behaviors tended to be erratic, rigid or limited in range.
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The greatest difference between the two groups was in the use of selfinitiated
coping strategies. The copingof the children with disabilities tended to be less
autonomous and selfdirected than that of the nondisabled children. Table 2
presents the least effective coping behaviors of children in the disabled group.
These coping behaviors warrant special attention when planning intervention
since they appear to reflect particular vulnerabilities in young children with
special needs.

Table 2: Least Adaptive Behaviors of Young Children with Special Needs

■ ability to change behavior to solve a problem or achieve a goal

■ ability to ifnd a way of handling new or difficult situations

■ ability to enter new situations easily or cautiously as circumstances
demand

■ ability to balance independent behavior with necessary dependence on
adults

■ ability to use behavior appropriate to a given situation

Both groups of children in the study included individuals who demonstrated
consistently effective coping and individuals who demonstrated minimally
effective coping, indicating that the presenceof disability does not necessarily
mean that a child will have poor adaptation. What the study findings suggest
is that children with special needs may be less resilient as a group to the
stresses of daily living.

Many infants who are developmentally delayed or disabled have dififculty
organizing their sensory and motor systems in a way that allows for successful
interaction with objects and people, and this vulnerability strongly inlfuences
their coping efforts. Frequently, such children are born with low muscle tone
and may have dysfunction in their sensory processing. As a result, they
become blocked in their development of functional movement (Gilfoyle, Grady
and Moore, 1990; Williamson, 1987). These infants tend to develop control
of extension (straightening motions) but fail to counterbalance this with quality
control of flexion (bending motions). In consequence, more sophisticated
lateral and rotation movements (sidetoside and twisting motions, respectively)
are not adequately developed. The children thus have limited movement
patterns available for exploration, learning, and interpersonal interaction.
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An infant with low muscle tone will characteristically develop a predominance
of extensor movement, and tend to pull the head and shoulders back with too
much force. At the same time, his or her opposing flexor movements (e.g.,
reaching forward with the arms) will be slow to develop. With repetition, these
atypical patterns of extension can become habitual and hinder further
development. Extensor movements make it difficult for the infant to acquire
head control, to suck appropriately on a nipple, to assume a good proneon
elbows position, or to play with both hands while sitting. Since balanced
controlof extension and flexion is not attained, lateral movements and rotation
often fail to develop properly. Consequently, postural control and coordination
may be insufficient to achieve motor milestones. In addition, this clinical
situation may interfere with the infant's capacity to elicit attention, nurturance,
and care from his or her parents. As a result, parentchild interaction may be
strained, placing at risk the child's ability to establisha positive attachment and
a sense of relatedness.

Intervention Options
Intervention is directed toward increasing the effectiveness of the child's
transactions with the environment. Children cope most effectively when there
is a congruence between their coping resources and environmental demands
and expectations. Thus, a central goal of intervention is to encourage a
"goodnessoffit" between resources and demands that will enable the infant
to manage daily living with a sense of wellbeing. Through the intervention
process, the child modifies previously learned coping strategies and develops
new ones.

There are three primary intervention options, each designed to promote a
better fit between child and environment. Intervention can (1) modify demands
so that they are congruent with the child's capacity to cope; (2) enhance the
child's internal and external coping resources; and/or (3) provide appropriate,
contingent feedback concerning the child's coping efforts. Due to the
transactional nature of the coping process, it frequently happens that all three
intervention options are used simultaneously (Zeitlin and Williamson, 1994).

Modifying Demands
The ifrst option, to modify demands, requires the active collaboration of
parents and professionals to ensure an adequate understanding of the child that
will enable them to set expectations the child can meet. Specific intervention
strategies include establishing appropriate intervention goals, adjusting the
complexityof demands, and grading the pace of daily activities. For example,
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it is helpful to clarify early on that functional independence for a child with
major physical involvement can best be achieved by a combination of
wheelchair use and ambulation with braces. One mode of mobility may be
preferred over the other, depending on the circumstances: the wheelchair may
be more practical in a crowded shopping mall, whereas ambulation with
crutches may be more efficient in the home. By establishing realistic, shared
goals for intervention, parents, professionals and the child can place
ambulation training in its proper perspective and avoid the narrowminded
attitude that walking is always the desired means of mobility.

Enhancing Coping Resources
The second option, to enhance coping resources, increases the child's ability
to produce effective coping efforts. Intervention is specifically designed to
address both the child's internal resources (emerging beliefs, physical and
affective state, developmental skills, and coping style) and his or her external
resources (human supports and material/environmental supports). Educational
and therapeutic services focus on facilitating behaviors related to attributes
such as task persistence, generalization of learning, independent problem
solving, flexibility, and selfinitiation. Developmental skills are taught to help
the child manage concrete circumstances such as transitions, mealtimes, a new
baby sitter, or family routines. The child's physical state is fostered by
activities that improve strength, coordination, and endurance. Likewise, human
support is enhanced by giving parents information regarding their child's
diagnosis, functional ability, and special needs.

Providing Appropriate Feedback
The third intervention option, to provide appropriate feedback, involves
parents and professionals responding contingently to the child's efforts.
Through this feedback, the child learns the impact of his or her behavior on
the environment. When an effective coping effort receives positive and
accurate feedback, both infant and adult feel successful and experience
pleasure in the interaction. Such reinforcement of effective coping leads to a
sense of mastery usually reflected in subsequent coping efforts.

These three intervention options may be implemented through direct and
indirect intervention strategies. For children with motor deficits, these
strategies must include the following four components: (1) grading sensory
experience; (2) utilizing proper positioning; (3) providing a means ofmobility;
and (4) using play within the context of intervention.
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Direct and Indirect Intervention Strategies
Adapting the initial work of Hildebrand (1975), it is beneficial to classify
intervention strategies according to whether they focus on the environment
(indirect) or on people in the environment (direct). Indirect strategies influence
a child's behavior by modifying the environment to encourage exploration and
discovery. They involve managementof the surrounding space, materials, and
equipment. Common indirect strategies include eliminating distractions for the
impulsive child; establishing a balanced routine of active and quiet activities
for the child prone to fatigue; using adapted seating equipment and power
operated toys for the child with a physical disability; and providing novel play
materials together with familiar toys for the child who has dififculty adjusting
to new experiences. Through these indirect intervention strategies, the adult
"sets the stage" for the child to be productive and successful.

Direct intervention strategies focus on influencing the child's behavior through
specific interactions with the adult. Common direct strategies include modeling
appropriate behaviors for the child to imitate (including risktaking and coping
with failure); prompting or cueing the child to facilitate generalization of skills
across situations; giving accurate feedback about coping efforts; labeling
emotions to help the child handle diverse feelings; and providing physical
handling procedures to enable the child to produce coordinated movement.
Timing is important when using direct strategies. Intervention that is
implemented too soon communicates a message of doubt and incompetence to
the child. In contrast, intervention that is implemented too late may cause the
child to experience excessive frustration and revert to ineffective coping
behaviors such as the habitual use of temper tantrums.

In most cases, a combination of direct and indirect intervention strategies is
needed to support adaptive functioning. Indirect strategies are particularly
useful in promoting the child's selfinitiation. Even the slightest modification
of the environment can result in selfgenerated, purposeful behavior. A
potential difficulty with direct strategies is that they tend to place the child in
a respondent role. Adults often assume a dominant, leadtaking posture when
interacting with a young child who has motor deficits (Barrera and Vella,
1987; Rosenberg and Robinson, 1988). Their actions are frequently geared to
eliciting responses from the child which they then reinforce. Overuse of this
interactional pattern can result in passivity, inattention, or defensive reactions
in the child.

Parents and professionals may need to alter their natural interactional style to
achieve greater reciprocity. Coping and development are enriched when adults
encourage and extend, rather than prescribe and control, the child's activity.
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Mahoney and his associates offer the following recommendations to help adults
become more contingent in their interactions: respond to behaviors initiated by
the child; support turntaking by each partner; and provide equal opportunities
for control (Mahoney et al., 1986). For example, turntaking by the adult that
directs the child to a specific act should be balanced by turntaking that is
responsive to childinitiated behaviors. In this way, the child learns that
intrinsically motivated actions can generate mutually satisfying transactions.

Grading Sensory Expeirence
Therapeutic, educational and caregiving experiences need to be graded to
ensure that the child is not bombarded with sensory stimulation. Young
children vary greatly in their capacity to control states of arousal, habituate to
environmental events, and perform adaptive motor acts (Greenspan, 1992).
Some children are hyporeactive and require relatively active stimulation to
become engaged. Most children with motor deficits, however, are
hyperreactive and readily overload with multisensory stimulation.

Adults should be sensitive to signs of inappropriate stimulation, such as active
withdrawal (arching, running away), turning off (staring into space, yawning),
rejection (pushing away with the hands or feet), or signalsof distress (crying,
verbalizing). When a child is in an emotional state, spasticity is increased,
undesired movement patterns are reinforced, and skilled performance is
impeded. Likewise, the child's trust in the adult is undermined. The challenge
is to grade the choice, intensity and variety of environmental demands
according to the child's changing ability to process and organize sensory
information and respond adaptively.

Utilizing Proper Positioning
In normal development, young children move spontaneously and frequently
from one position to another as they change play activities, explore their
surroundings, and interact with others. In contrast, children with motor deficits
tend to maintain rather static postures for prolonged periods of time (e.g.,
lying supine or sitting propped up). This restricted physical activity not only
limits opportunities for participation in family life but in some cases also
undermines emotional growth. For example, a child may be unduly frightened
by a loud noise if unable to turn to the sound for visual assurance that he or
she is not personally threatened.

It is essential that parents and professionals work together to identify
alternative positions for the child that can be used throughout the day and that
are appropriate to the task in hand. It is particularly important that these
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positions allow the child to be involved in social interactions with the family.
It is helpful to review the progression of family and caregiving routines within
a typical day to determine how the child should be physically handled and
positioned for optimal participation. What positions are safe and appropriate
in the kitchen, dining room, bathroom, living area and bedroom? Are any
modifications or adapted equipment required to ensure proper positioning?
What are the child's special requirements for playing in an independent, self
initiated manner? What are the best alternatives for fostering parentchild
communication and vigorous play such as "roughhousing"?

The ability of the child with motor deficits to be engaged varies according to
his or her physical position. Some children regress in their behaviors when in
an antigravity position requiring greater postural control. For example, an
infant with a developmental delay who has dififculty maintaining a sitting
position may only be able ot demonstrate primitive play schemes (e.g.,
holding, mouthing, and looking at objects) when seated. The same child,
however, lying supine would have adequate control of the arms for shaking,
waving, and banging toys together. A baby may play in the supine position,
in an infant seat, or on an adult's lap. An older child may be most functional
in supported or independent sitting. Whatever the situation, the child should
be well positioned before engaging in activity, so as to be able to attend, feel
emotionally secure, and have his or her hands free. If balance is poor, the
child will tend to tense the trunk and arms for stability, use the arms for
support in a propping fashion, and resist reaching away from the body for fear
of falling.

Providing a Means of Mobility
Independent mobility contributes to the social and emotional wellbeing of
children as well as to their physical development. The capacity to roll, crawl,
and later walk expands the child's ability to explore physical surroundings,
meet personal needs, and release physical energy and psychological tension.
Poor mobility skills can restrict these copingrelated functions.

A therapeutic priority is to teach the child a means of functional mobility as
early as possible. For example, physical therapy for infants with spina biifda
will often focus initially on teaching a modified crawling pattern and ways of
scooting on the buttocks while supported by the arms. Standing and ambulation
with braces are then introduced at approximately 12 ot 18 months of age
(Williamson, 1987). Special equipment may be purchased or adapted to
supplement these efforts. In the prone position, the child can propel a scooter
board with the arms. Tricycles can be modified with trunk supports and foot
straps. In addition, there are a variety of riding toys available which can be
activated either by the hands or by the feet.
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Mobility is an important factor in helping young children to achieve separation
and individuation in their psychosocial development (Stern, 1985). Parents
serve as a safe base from which the infant can move out into the world.
Through various means of locomotion, the young child experiments with
autonomy by practising leavetaking and reunion.

In children with physical disabilities, this natural process may be disrupted.
The toddler may lack mobility skills that give him or her practice in
controlling experiences of separation. Parents must therefore adapt caregiving
so that the child's motor deficit does not interfere unnecessarily with his or her
emotional development. This may be a particular challenge for parents who are
highly protective or ambivalent towards their child's emerging independence.
The child can be taught strategies that compensate for motor deficit such as
visually "checkingin" with the parent. Another way to facilitate autonomy is
to encourage the child to play independently in the presence of a caregiver. If
the child is unable to follow the parent around the house, the use of
transitional objects (e.g., a favorite teddy bear as a comforting substitute) may
help the child to cope with periods of being alone.

Play in the Context of Intervention
Play is an essential area of concern for two primary reasons. First and
foremost, play provides an opportunity for the child to organize thoughts,
feelings, and skills while discovering the new and making sense of the
familiar. Play integrates the child's internal and external worlds. It involves
a spontaneous, voluntary involvement that is initiated and regulated by the
child. Acts of play are performed for their own intrinsic reward. Since the
child is in command, the constraints of reality can be ignored to allow free
expression of emotions, fantasy, and imagination.

Second, play can serve as a medium within professional practice for
remediation of specific physical, mental, or psychosocial limitations (Sheridan,
Foley and Radlinkski, 1995). The practitioner can create a play milieu that
facilitates the acquisition of developmentally appropriate skills in an
emotionally rich environment. Intervention that fails to appreciate the child's
natural drive to play can result in distress, resistance, or boredom in the child.
The incorporation of play activities into professional practice with children
who are motorically challenged usually involves adapting the size and type of
play materials; modifying the position of the child and the placement of toys;
adjusting handling procedures in a dynamic manner to enable the child to be
engaged; and controlling the nature and degree of interpersonal interaction
(Anderson, Hinojosa and Strauch, 1987(.
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The development of symbolic or dramatic play is particularly crucial for
children with limited physical capabilities, providing them with an opportunity
to express thoughts and emotions more typically experienced through gross
motor activities. Symbolic play provides a natural outlet for the expression of
themes related to control, fear, anxiety, dependency, aggression, and loss.
Some children with disabilities do not move beyond a rather concrete level of
play (e.g., combining common objects  putting cups on saucers, using a
brush to comb the hair). Through modeling and elaboration, the practitioner
or parent can extend the play content to a more representational and dramatic
level. Intervention should initially emphasize pretend actions that involve the
self, and later emphasize pretend actions that involve a doll or an adult. With
time, the child learns to use one object to represent another.

The therapeutic benefit of play can be demonstrated by the case of Cody, a
precocious 30monthold child with cerebral palsy. Cody was having great
dififculty adjusting to the recent birth of a baby sister. His anger and
resentment were expressed through irritability and a marked increase in muscle
tone throughout his body. Cody was emotionally and physically tense.
Occupational therapy during this period involved procedures to reduce his
muscular tighmess followed by opportunities to play symbolically with dolls.
The therapist provided dynamic external support through careful handling and
positioning, allowing Cody to express a diverse rangeof emotions and actions.
His ambivalence toward his new situation was dramatically evidenced by his
play sequences. At times a doll would be smashed by a giant, eaten by a
monster, and left in the trash can. At other times the doll would be hugged,
comforted, and "made okay." The therapist was careful to avoid telling Cody
to "be nice" to the doll. Instead, she gave him the opportunity to learn to cope
with the mixed emotions arising from sibling rivalry. Cody learned that intense
feelings do not have to be overwhelming, but can be explored and managed
in a socially supported context. Such experiences help children to be
comfortable with a wide range of emotions and to feel confident that their
feelings can be dealt with successfully.

Summary
This chapter has presented guidelines for increasing the adaptive competence
of young children with motor deficits, offering a theoretical model of the
coping process as a foundation for intervention. This approach emphasizes the
enhancement of coping resources which enable the child to manage current and
future challenges. Intervention options and strategies focus on the application
of developmental skills to functional living. Special attention is placed on
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monitoring the child's sensory experience, positioning, mobility, and play.
Intervention is aimed at developing thechild5s motor control, thus expanding
the repertoire of coping strategies he or she can use to master new situations.
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:MultipleCaregiving Environments
The Kibbutz Experience1

Abraham Sagi2, Ph.D. Marinus H. van IJzendoorn3, Ph.D.

§ 

Overview
This chapter is concerned with the effect on children of the multiple caregiver
environment  i.e. with the nature of infant development when a number of
adults assume the role of primary caregiver for the same infant. We will
discuss this topic in the context of attachment theory (Bowlby, 1984), in recent
years apparently the most systematically researched conceptual framework for
understanding socioemotional development. Our discussion is based on
observations of children living in Israeli kibbutzim, or collective settlements.
We will begin with a brief overview of attachment theory, coupled with a
description of the most relevant research paradigm in this area. We will follow
with a brief description of the kibbutz system. Then we will analyze various
models of caregiving and discuss these models in light of the data available
from our research of Israeli kibbutzim.

The Attachment Concept: An Orientation
According to attachment theory (Bowlby, 1984), most infants establish
enduring emotional ties with their primary caregivers through repeated
interaction over time. It is unlikely for an infant not to establish an attachment
relationship with a permanent caregiver. However, different infants establish
different quality attachment relationships, based on the history and type of
interaction with the caregiver.

1 Adapted from Van IJzendoorn, M.H.; Sagi, A.; and Lambermon, M.W. 1992. "The
Multiple Caretaker Paradox: Some Data from Holland and Israel". In: Relationships
between Children and NonParental Adults, New Directions in Child Development
Pianta, R.C. (ed.), 57:524. JosseyBass, San Francisco.

2 University of Haifa, Israel

3 Leiden University, The Netherlands
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Infantmother attachment is usually observed using the wellknown Strange
Situation Procedure (Ainsworth et al., 1978), in which infantmother
interaction during a series of increasingly stressful episodes indicates the
quality of the attachment relationship. Aninfant5s behavior during reunion
with his mother after two threeminute separations is classified according to
three main categories of attachment. Infants classified as securely attached
show minimal resistant and avoidant behavior; that is, a securely attached
infant is somewhat upset when his mother leaves, and her return has a calming
effect. Infants classified as being avoidant do not seek proximity or contact
with their mother when she returns, but instead show avoidant behavior.
Infants classified as being resistant or ambivalent seek contact with their
mother, but also show resistance when she returns; some resistant infants are
unable to settle down during the threeminute reunion period.

Our discussion of security and insecurity in attachment relationships is based
on data gathered using the Strange Situation Procedure.

Caregiving in the Kibbutz
The kibbutz is no longer a new phenomenon in sociological and psychological
research. Its characteristics as a social experiment and as a natural child
rearing laboratory have been discussed by BeitHallahmi and Rabin (1977);
likewise it has been studied in attachment research (Fox, 1977; Maccoby and
Feldman, 1972; Sagi et al., 1985). In all kibbutzim, women return to work
approximately three months after giving birth. All infants are placed in the
kibbutz "infant house" daily between 7:00 a.m. and 4:00 p.m. This
arrangement may thus be regarded as an intensive, homelike childcare
setting. While in the infant house, the infants are cared for by a caregiver
known in Hebrew as a metapelet (pi. metaplot). In most kibbutzim, the size
of the infant group is rather small (an adultchild ratio of 1:3); the infant house
has been described as the most optimal group care facility in Israel (Sagi and
KorenKarie, forthcoming).

Traditionally, in kibbutzim where children lived in communal houses, an adult
(usually a woman) unfamiliar to the children was responsible for them during
the night. Unlike the regular, stable, nonparental caregiver who was
responsible for the children during the day, the adults responsible for them at
night shared this responsibility on a weekly rotation basis. During the past few
years, changes have occurred in the division of responsibility for children
between communal houses and family homes. As recently as the 1990s, the
majority of kibbutzim began abandoning communal housing for infants and
children in favor of familybased living. As of autumn, 1992, only threeof the
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260 kibbutzim that had once favored communal housing for children continued
to adhere to this arrangement. The primary reason for this change was parental
dissatisfaction. However, for the study described here, which was conducted
over five years, we were able to recruit subjects from kibbutzim with
communal housing arrangements for infants and children.

Attachment and Monotropy
Although Bowlby always resisted identifying the "mother figure" with the
child's biological mother, and emphasized the possibility that other caregivers,
such as fathers and grandparents, might serve as attachments figures, there are
two reasons to believe that he considered the mother in western societies to be
the principal attachment figure. First, Bowlby was convinced that only a stable
relationship, with regular interaction, could lead to a harmonious "match"
between caregiver and child.Bowlby 's "LawofContinuity " holds that "...the
more stable and predictable the regime, the more secure a child's attachment
tends to be; the more discontinuous and unpredictable the regime, the more
anxious his attachment" (Bowlby, 1975, p. 261). In western societies, it is the
biological mother who is most likely to maintain this continuity. Second,
Bowlby was convinced that babies and young children (under three years old)
cannot preserve an internal representation of theircaregiver 's availability when
the caregiver is absent; he thus concluded that children would be confident
about their attachment figure's availability only when that figure was present.
Bowlby's "Law of Accumulated Separation Experiences" states that "...
separations effects from mother [sic] during the early years are accumulative
and ...the safest dose is therefore a zero dose" (Bowlby, 1975, p. 255). Once
again, in western societies it is the biological mother who is most likely to
have the opportunity to be permanently available to the young child.

Given this, the concept of "monotropy" appears to be a logical representation
of some of the fundamental ideas of attachment theory. The Greek word
monotropy means feeding provided from one kind of source; when used in
attachment theory, it refers to being fed or raised by only one person (i.e. the
mother). However, the concept of monotropy does not jibe with recent
developments in attachment theory and practice. In the majority of families in
presentday western societies, no one attachment figure is permanently
availabile. Often, more than one child has to be raised and parents have to
fulfill responsibilities other than raising children.Bowlby 's Law of Continuity
may have to be reformulated to imply the constant availability of an attachment
figure, whoever that person may be.
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If the child is being raised by a network of attachment figures, a separation
from one attachment figure (e.g., the mother) may not mean separation from
every attachment figure. On the contrary, separation from the mother during
part of the day implies the presence of the father or another caregiver to fill
the role of attachment figure (van Uzendoorn and Tavecchio, 1987). At the
same time, a multiple caregiver arrangement does not necessarily mean that a
child relates to more than one figure in a way that may be called "attachment".
Moreli and Tronick (1991), for example, observed that the Efe infants
(Pygmies from Zaire, Africa) develop a primary attachment to their mother by
12 monthsof age, despite experiencing sensitive multiple caregiving during the
first year of life.

One of the factors supposedly determining the development of monotropy in
an extended childrearing arrangement is the care provided at night (i.e. infants
are cared for solely by their mothers during the night, and sleep is interrupted
by bouts of social interaction exclusively between mother and infant). The
importance of where a child sleeps was made clear in a recent study by Sagi
et al. (forthcoming) of familybased and communal housing in kibbutzim.
Communal housing  and hence sleeping  appeared to be somewhat
detrimental to the security of the infantmother attachment, compared to
familybased housing, where infants sleep in their parents' home. A mother's
taking care of her child at night may prepare the ground for the development
of a special and primary attachment relationship, regardless of which or how
many other caregivers are involved in raising the child during the daytime.

Attachment and Multiple Caregivers
The only nonmaternal caregiver who has been studied extensively during the
past decade is the father or father figure (see Fox, Kimmerley andSchafer,
1991, for a metaanalysis of motherfather studies). From the studies
conducted, it cannot be concluded that fathers are able to establish an
attachment relationship equivalent in every respect to the infantmother
attachment. However, it was found that infantmother and infantfather
attachments were more powerful together in predicting a child's concurrent
behavior than was the infantmother relationship alone (Main and Weston,
1981; Main, Kaplan and Cassidy, 1985). Nevertheless, in the long run, the
infantmother attachment appeared to be a better predictor of attachment at six
years of age (Main et al., 1985).

Main (1985) and her colleagues have suggested that a hierarchy of internal
working models of attachment exists, according to which the mother is the
foremost and the father a subsidiary attachment figure. Indeed, Lamb (1977,
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1978) showed that young infants prefer their mothers when distressed, even
though most are clearly attached to both parents. Studies on the attachment of
infants to professional caregivers are even more scarce (Krentz, 1983). One
of their most salient and strongly replicated findings is that the quality of
attachment relationships with different caregivers is often discordant. The
discordance of secure, resistant and avoidant patterns with respect to father and
to mother has also been shown by a number of studies (Lamb, 1977; Main and
Weston, 1981; Grossmann et al., 1981; Sagi et al., 1985). The same lack of
concordance of attachment quality was thus found for infantparent and infant
professional caregiver relationships (Goosens and van Uzendoorn, 1990;
Krentz, 1983; Sagi et al., 1985).

The implicationsof this basic finding of discordance are farreaching. Because
the infantmother attachment has been shown to be predictive of later socio
emotional functioning, an intriguing issue is whether discordant relationships
with nonmaternal caregivers can have the same predictive power. If the
infantmother attachment relationship is secure, and therefore predicts positive
peer interactions (Sroufe, Fox and Pancake, 1983), what influence might
another, concurrent but insecure infantcaregiver relationship have? It is hardly
imaginable that an insecure relationship between the same child and a non
maternal caregiver would have the opposite effect . that is, would stimulate
negative peer interactions; but it is also difficult to imagine that it would have
a positive effect.

Attachment research can follow at least two different strategies to address the
multiple caregiver question. First, one may begin by doubting the validity of
measures of nonmaternal attachment or, more radically, doubt whether a real
attachment relationship exists between an infant and a nonmaternal caregiver.
The Strange Situation Procedure and derivative measures such as the
Attachment QSort have been validated against observations of motherinfant
interactions in the home; however, there are few data on the validity of these
measures for assessing attachment relationships with other caregivers.
Moreover, these measures may assess aspects of the childcaregiver
relationship other than attachment. Second, if we presuppose the existence of
an infant attachment to nonmaternal caregivers, we may ask the following
question: How does the infant internally organize different attachment
relationships?

Infantmother attachment classifications do not predict later socioemotional
development exhaustively; in fact, associations between socioemotional
development and the security of the infantmother relationship are only
modest. If children integrate their attachment experiences with different
caregivers, later socioemotional development may be better predicted by the
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quality of the entire attachment network than by the quality of the infant
mother attachment alone. We therefore included nonparental caregivers in our
conceptual and empirical paradigm.

Do InfantCaregiver Attachment Relationships Exist?
To answer this important question, we need criteria to evaluate whether a
relationship has been identified correctly as an attachment relationship.
Bowlby's (1984) definition of attachment may suggest some of these criteria:
"To say of a child that he is attached to, or has an attachment to, someone
means that he is strongly disposed to seek proximity to and contact with a
specific figure and to do so in certain situations, notably when he is frightened,
tired or ill" (p. 371). Along these lines, five major criteria can be identified
to test whether infantcaregiver relationships have been correctly identified as
attachment relationships:

a) The infantcaregiver sample does not show an overrepresentation of
avoidant classification According to Bowlby's definition, in stressful
situations like those in the Strange Situation Procedure, infants should
display differential attachment behavior with their caregivers and with
strangers. According to Ainsworth's coding system (Ainsworth et al.,
1978), secure and ambivalent children are discriminated from avoidant
children on the basis of their interactive behavior toward a stranger and
toward an attachment figure. Secure and ambivalent children usually
distinguish between their attachment figure and an unknown person;
however, avoidant children do not necessarily make this distinction. If a
relationship with a nonparental caregiver is a true attachment relationship,
it should usually not be classified as avoidant. Differential behavior toward
a stranger and a caregiver may indicate that an ambivalent as well as a
secure relationship is an attachment relationship  according to Bowlby's
definition and the coding system. However, it is difficult to know whether
a childcaregiver relationship classified as being avoidant is an avoidant
attachment, or whether it contains no elements of attachment.

b) The infantcaregiver sample does not show an overrepresentation of
unclassifiable cases We would expect an infantcargiver relationship to be
classifiable according to the established coding system, as classifiability
would indicate the presence of a restricted number of coherent strategies
for dealing with stressful situations (Main, 1990). If an infantcaregiver
relationship is unclassifiable, we should doubt the existence of attachment
in the usual sense. An overrepresentation of unclassifiable cases may cast
in doubt the existence of a coherent infantcaregiver attachment strategy
for dealing with stressful situations.
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c) Infantcaregiver classiifcations are independent rfom infantparent
classiifcations If an infantcaregiver relationship is classified as being an
attachment relationship based on interaction during the Strange Situation
Procedure, we may expect there to be discordance with the infantparent
attachment. Because attachment is considered to be a unique reflection of
the history of interactions between the infant and his primary caregiver,
this attachment relationship is required to be independent from other
attachment relationships the child has developed.

d) Thecaregiver's sensitivity is related to the infantcaregiver Strange
Situation Procedure classiifcations We would expect infantmother
classifications to be predicted by maternal sensitivity (Ainsworth et al.,
1978; Sroufe et al., 1983). Similarly, infantcaregiver classifications
should also be predicted by the caregiver5s sensitivity  whether in a
childcare setting or in the laboratory. Sensitivity to aninfant5 s signals
should lead to secure attachment, whereas insensitive interactions should
predict insecure attachment.

e) Infantcaregiver classiifcations should have predictive validity A secure
attachment should be related to optimal socioemotional functioning in
toddlers and young children, whereas an anxious infantcaregiver
attachment should lead to less optimal functioning. The predictive validity
of the type of infantcaregiver attachment may be domainspeciifc,
especially in outofhome settings.

In summary, we have derived ifve criteria to test whether infantcaregiver
relationships have been correctly identified as attachment relationships. These
criteria will be examined within the context of another important issue: how
multiple attachments are interrelated.

How are Multiple Attachments Interrelated?
At least three caregivers are involved in raising the children on an Israeli
kibbutz: mother, father, and professional caregiver. When a child grows up in
an extended childrearing environment like that on a kibbutz and has to deal
intensively with multiple caregivers, the interrelation of multiple attachments
becomes important. Four models of the interrelation of multiple attachments
may be suggested.

According to the ifrst model  monotropy (Bowlby, 1951)  only one figure,
most often the mother, is an important attachment figure and the influence of
other caregivers is marginal  at least in terms of attachment. Thus, this
model predicts that only the infantmother attachment will be related to later
socioemotional functioning.
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According to the second model, hierarchy (Bowlby, 1984), one caregiver 
again most often the mother  is the most important attachment figure, and
other adults may be subsidiary attachment figures who provide a secure base
when the principal attachment figure is not available. This model predicts that
the infantmother attachment will be the most powerful determinant of a child's
later socioemotional development.

According to the third model  independence  the child may be similarly
attached to several differentcaregivers, though each attachment relationship
may be functional only in that domain in which the child and the specific
caregiver have been interacting over a long period of time; each caregiver
specializes in a certain domain, and only in that domain is the bond with the
child effective as a secure base. This model thus predicts that all attachment
relationships influence later development, though each influences a different
aspect of development, depending upon its domain of "specialization".

Finally, the integration model assumes that in a network consisting of two or
more attachment relationships, secure attachments may compensate for
insecure attachments. For instance, in a threeifgure network, the child will
function optimallyif all three relationships are secure; two secure relationships
would be better than one, and the child will be most vulnerable if the
attachment network consists of only insecure relationships. According to this
model, the combined quality of the entire network is the most powerful
predictor of later development.

A study of infantcaregiver attachment relationships was carried out in Israel
in order to provide insight into the potential inlfuence  and its limits  of the
nonparental caregiver on a child's development. This study was conducted
using the four models described above.

The Study Design
Eightysix infants from 15 kibbutzim in the north of Israel were assessed at 11
14 months of age according to the Strange Situation Procedure, together with
their mothers, fathers, and professional caregivers (metaplot). Approximately
three and a half years after this assessment, 59 of the children were re
assessed. Thirty metaplot and 30 kindergarten teachers provided descriptions
of the children included in this followup assessment. Children not
participating in the followup assessment (due to technical constraints) did not
differ from the original group in distribution of attachment classifications
(Oppenheim, Sagi and Lamb, 1988(.
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During the first assessment, infants were observed using the Strange Situation
Procedure with each of their three caregivers separately, and in
counterbalanced order. Each kibbutz's early childcare coordinator completed
a questionnaire containing items on the interaction history of the child and
metapelet, the metapelefs own parental status, experience, training and desire
for the job, and other variables about the parents (see Sagi et al., 1985 for
details). During the second, followup assessment, children were observed in
their own living quarters with the Peer Play Scale (PPS; Howes, 1980), and
were administered the following tests: the Kagan Parent Role Test (KPRT;
Kagan and Lemkin, 1960); the WPSSI IQ test (Lieblich, 1974); the
Interpersonal Awareness Test (IAT; Borke, 1971); and the Stanford Preschool
InternalExternal Scale (SPIES; Mischel, Zeiss and Zeiss, 1974). Kindergarten
teachers and metaplot completed the California Child QSort (CCQ; Block and
Block, 1980) and the Preschool Behavior QSort (PBQ; Baumrind, 1968,
1971), respectively. The PPS was used to measure six different levelsof play,
including parallel play and reciprocal play. The KPRT was used to assess the
subjects' perceptions of their parents' punitiveness, nurturance and salience.
The WPSSI was used to test intelligence and generate an IQ index. The IAT
was used to assess the child's empathy, operationally defined as the ability to
perceive the feelings of another child. The SPIES was used as a measure of
locusofcontrol. The PBQ was used to assess interpersonal behavior as defined
by friendliness, cooperativeness, tractability, submissiveness, goal
directedness, achievement orientation and independence (see Oppenheim etal.,
1988, for further details). All measures showed satisfactory reliability.

It is important to note that the professional caregivers involved in the second
assessment were different from those involved in the first assessment: In
Israeli kibbutzim, children are routinely assigned to new metaplot when they
move from infancy to toddlerhood.

Results and Discussion
Do InfantCaregiver Attachment Relationships Exist?
To evaluate the validity of the infantcaregiver Strange Situation Procedure
classiifcations, we described ifve criteria, as noted: (a) infantcaregiver
samples should not show an overrepresentation of avoidant classifications; (b)
infantcaregiver samples should not show an overrepresentation of
unclassiifable cases; (c) infantcaregiver classifications should be independent
from infantparent classifications; (d) the caregiver's sensitivity is related to
the infantcaregiver classifications; and (e) infantcaregiver classifications
predict later socioemotional functioning. In Table 1 the distributions of infant
caregiver and infantparent classifications are presented.
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Table 1 : Distribution of InfantCaregiver andInfant Parent Attachment
Classifications (in "/0)

Caregiver Mother Father
Attachment (N=58) (N=56) (N=55)
Classifications

Avoidant 12 7 11

Secure 50 54 65

Ambivalent 38 39 24

Unclassifiable0 0 0

Total 100 100 100

Adapted from Sagi et al. (1985) and Oppenheim et al. (1988).

From this Table it can be seen that there are only small differences in the
percentages of avoidant classifications in the three subsamples (first criterion),
and that there were no reported unclassifiable cases (second criterion).
Furthermore, in earlier reports we showed that the classifications of the
caregivers and the mothers were not related (third criterion) (Sagi et al.,
1985); neither were the classifications of the caregivers and the fathers in a
Dutch sample related (Goossens and van IJzendoorn, 1990). In the latter case,
the concordance between the classifications of the infant's attachment to both
mother and father was significantly stronger than was that between infant
caregiver and infantparent attachment classifications. In their metaanalysis,
Fox et al. (1991) found a weak but significant association between infant
mother and infantfather classifications. This may be explained by parents'
modelling of each other's caregiving strategies. Professional caregivers would
have less opportunity to model parents' interactions with their infant.

In searching for determinants of infantcaregiver attachment security (fourth
criterion), Goossens and van IJzendoorn (1990) found that caregivers of secure
infants were more sensitive to the infant's signals during free play than were
caregivers with whom infants had developed an anxious attachment
relationship. In a small study of 30 professional caregivers, some evidence was
found that sensitivity measured in a freeplay session in the laboratory was
correlated with sensitivity displayed in the childcare group (Oosterwijk and
Reitsma, 1986). Caregivers' sensitivity was not measured in the parent study;
the validity of this measure in the kibbutz environment bears further
examination.
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The fifth and last criterion states that the infantcaregiver attachment
classification should predict a child's later socioemotional functioning.
Multivariate analyses were used to determine whether children classified as
having a secure attachment with their metaplot differed from those who had
an ambivalent attachment with their metaplot for the dependent measures peer
play, parentrole perception, empathy and locusofcontrol (Oppenheim et al.,
1988). Too few avoidant infantcaregiver classifications were found to allow
for separate analyses of avoident and ambivalent attachments. Three out of
four multivariate analyses revealed significant differences between secure and
ambivalent children. Children classified as feeling secure with their metaplot
were more empathic, dominant, purposeful, achievementoriented and
independent than were ambivalent children. They were also significantly more
egoundercontrolled than were ambivalent subjects (Oppenheim et al., 1988).
All of these differences were in the direction predicted on the basis of prior
research on infantmother attachment (Erickson, Sroufe and Egeland, 1985;
van Uzendoorn, van der Veer and van VlietVisser, 1987). These findings lend
some support to the predictive validity of the attachment classifications for
Israeli infants reared by metaplot on kibbutzim.

In summary, based on our five criteria for evaluating the validity of infant
caregiver Strange Situation Procedure classifications, we have reason to
believe that children can develop an attachment relationship with a professional
caregiver. Infantcaregiver samples did not show an overrepresentation of
avoidant classifications, and no unclassifiable cases were found. Furthermore,
infant caregiver classifications did not appear to be simply copies of infant
parent classifications, so we may assume that they reflect the infantcaregiver
interaction history, particularly the level of sensitivity shown by the caregiver.
Finally, infantcaregiver classifications seemed to be related to children's later
socioemotional functioning. Of course, it must be taken into consideration
that, in accordence with childrearing practices on Israeli kibbutzim, the
professional caregivers had been intensively involved in the infants' care for
at least three months prior to the first assessment. Also, the quality of child
care in kibbutzim is relatively high (Sagi et al., 1985), and the infants in the
sample were born into welleducated, predominantly middleclass families.4

We should also qualify our tentative conclusion that the infantcaregiver
relationship really is an attachment relationship by adding that the correlational
design of our study precludes definite conclusions about cause and effect

4 Most Israeli kibbutzim offer their members a standard of living comparable to that of
a middleclass family living in a city. (Editor(
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(Lamb et al., 1985). In addition, the bond between caregiver and child is
disrupted during the preschool period. The internal representation of a
disrupted attachment relationship may have some specific qualities and
characteristics different from those developed through interactions with stable
attachment figures, like parents.

How are Multiple Attachments Interrelated?
As noted, we formulated four different models to describe attachment in a

multiple caregiver environment: monotropy, hierarchy, independence and
integration. We also derived specific predictions from these models, which we
confronted with our data.

In Table 2, data on the different models are presented. We compared the
predictive power of the infantmother attachment with that of the infantfamily
(mother and father) attachment and that of the infantextended network
(mother, father and professional caregiver) attachment. The quality of the
infantmother attachment was transformed into a continuous scale according
to the following rule: A, C (1); B4 (2); Bl, B2 (3); B3 (4). This
transformation is based on the proposition made by Main et al. (1985) which
implies that Bl, B2, and B4 receive the same, intermediate security status. We
decided to assign B4 a somewhat lower security status on the basis of earlier
research (van Llzendoorn et al., 1987; Sagi et al., 1985).

The quality of the family attachment network was estimated according to the
following rule: both attachments insecure (1); one attachment insecure and the
other attachment secure (2); both attachments secure (3). Finally, the quality
of the extended attachment network was computed as follows: three
attachments insecure (1); two attachments insecure, one attachment secure (2);
one attachment insecure, two attachments secure (3); and three attachments
secure (4).

In Table 2, the correlations of these security scales with several measures of
children5 s cognitive and socioemotional development are presented. Because
the security scales for mother, mother and father (family), and mother, father
and professional caregiver (extended network) are continuous, the sizes of the
correlations are comparable.
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Table 2: Correlations between Security of Attachment (Mother, Family,
Extended Network) and Children's Development Status.

Children's Extended
Development Mother Family Network

1. IQ .26 .38" .31*

2. Resilience .05 .42" .35"
3. Under control .00 .20 .38"
4. Field independence .08 .41" .34*

5. Hostility1 .11 .02 .03

6. Resistance1 .01 .00 .03

7. Intractability1 .09 .07 .14
8. Dominance .15 .23 .31*

9. Goaldirected1 .04 .36" .47**

10. Achievement1 .15 .02 .16

11. Independence1 .18 .27** .33"
12. Peer play .02 .06 .02

13. Empathy .04 .20 .34*

14. Locusofcontrol .15 JO J5
' Baumirnd's PBQ
* P<.05
~ P<.01

It can be seen that a secure extended network was correlated with higher IQ
and more independent behavior in kindergarten. Furthermore, extended
network attachment was correlated with egoresilience, egocontrol and field
independence, as well as with dominance and goaldirected behavior in
kindergarten, and with empathy. The direction of these correlations is in
accordance with previous research results concerning the effects of infant
mother attachment (Sroufe et al., 1983; van Uzendoorn et al., 1987)  and
their strength is impressive. The infantfamily attachment was correlated with
fewer variables (five) than was the infantextended network attachment (eight).
Even more remarkable was the complete lack of significant correlations with
the quality of the infantmother attachment.
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We also partialled out IQ scores from our analyses in order to exclude the
possibility that children's socioemotional development might be confounded
by their IQ. Partialling the IQ scores did not, however, change the correlations
in significant ways. IQ scores and other outcome measures at age five were
predicted independently based on the quality of attachment as assessed during
infancy. Intelligence was also best predicted on the basis of the quality of the
attachment network. These intriguing findings further support the hypothesis
that there is a relationship between attachment and cognition (Bus and van
Uzendoorn, 1988).

The data from the present study do not support the monotropy model at all.
Nonmaternal caregivers, like the father and metaplot, may indeed be
important attachment figures who determine the course of development of the
children in their care. We also found little support for the hierarchy model. In
light of our data, it does not make sense to consider nonmaternal caregivers
as subsidiary attachment figures only. The inclusion of fathers and professional
caregivers in the prediction of children's development on the basis of their
earlier attachment experiences considerably increased the predictive power of
the attachment relationship. At least for kibbutz childrearing, the hierarchy
model neglects the important contribution of nonmaternal caregivers to the
children's feelings of security and further development. It is more difficult,
however, to evaluate the independence and integration models in light of our
data. A report by Oppenheim et al. (1988) seemed to support the independence
model, stating that Mantmetaplot attachments were related to later social
functioning in children's communal houses and kindergartens. This was
consistent with the fact that metaplot are directly responsible on a daily basis
for the socialization of children in this outofhome context. The correlates of
kibbutz infantmother and infantfather relationships were hypothesized to be
limited to home and family contexts.

In Table 2, however, we presented several significant correlates of the family
attachment network in an outofhome context. These data would seem to
clarify the earlier interpretation of the independence model. It should be
recalled, however, that previous strategies for analyzing multiple relationships
were inspired by the monotropy model; as a result, every single infantadult
relationship was tested separately. Using our new networkbased scale, which
places attachment relationships along a continuum, we have shown that it is the
combination of the infantmother and infantfather attachments, and not either
one of them separately, that are predictive of later cognitive and socio
emotional functioning. This would seem to support the integration model.
Adding metaplot to the attachment network would then lead to even stronger
predictions  and Table 2 indeed shows this to be the case.
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The network approach taken in this study should be treated differently than the
approaches taken in previous studies, which demonstrated that the quality of
attachment relationships with different caregivers was discordant (Lamb, 1977;
Main and Weston, 1981; Grossmannetal., 1981; Sagietal., 1985). The latter
analyzed data in terms of dependence, without suggesting integration of the
discordant internal working models (Bretherton, 1985). In contrast, the
network approach permits a more complex consideration of how different
internal working models of attachment relationships may be integrated, and
related to other indices of development.

Of course, we must qualify our support of the integration model in several
ways. First, in kibbutzim, nonparental care is very well accepted and
integrated, such that the social environment is favorable to an extended
network of caregivers. In the "natural laboratory" of the kibbutz, the
consequences of shared caregiving may therefore be very clear cut. Additional
studies in noncommunal environments are needed to further test the various
models, though we believe they will generate similar data. Second, all children
in the study were living in communal housing. Because the negative influence
of sleeping outofhome is now clear (Sagi etal., forthcoming), the integration
model should be more vigorously examined under such unusual circumstances.
Being "deprived" of the most significant attachment relationship at night may
make room for the influence of a network of attachment relationships. This of
course begs further examination, especially because of the potential
compensatory implications of having multiple attachment relationships,
according to the integration model.

Conclusions
The multiple caregiver environment highlights the paradox inherent in the
discordance of an infant's attachment to different caregivers: How can
attachment be predictive of socioemotional development if a child is attached
in a different way to each different caregiver? This paradox led us to raise two
questions: First, are children really attached to nonparental caregivers? And
second, how are multiple attachments interrelated?

In answering the first question, we proposed ifve criteria for evaluating
whether relationships can be characterized as attachments. On the basisof data
from a study of infantmother, infantfather, and infantcaregiver attachments
conducted in Israel, we concluded that infants may become attached to their
professional caregivers. It remains unclear, however, how the children digest
the "loss" of their professional caregivers, who change on a regular basis. This
early loss may make the mental representation of the nonparental attachment
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different from that of the parental attachment. Notwithstanding this loss, the
first infantcaregiver attachment appears to be a strong predictor of later socio
emotional development, especially as evidenced by the above study.

In addressing the second question, we proposed four models of interrelation
among multiple attachments (i.e. the monotropy, hierarchy, independence, and
integration models). Evaluating these models in light of our data from Israel,
we found some support for the integration model. In a multiple caregiver
environment, it does appear to matter whether a child has developed none,
one, two or three secure attachments. Children appear to profit most from
three secure relationships. However, if their attachment to their mother is
insecure, and their attachment to their father and professional caregiver is
secure, they are better off than children whose insecure relationship with their
mother is not compensated for by secure attachments to other caregivers. We
emphasize, however, that it is difficult to make a definite choice between the
independence and the integration models. Further research that will more
extensively measure children's socioemotional development in different
situations (at home, in a childcare setting) and in less unusual social
environments is needed to find a way out of the multiple caregiver paradox.
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The More Intelligent and Sensitive Child (MISC):
A New Look at an Old Question1

Pnina S. Klein2, Ed.D.

 § 

Countless efforts have been made to develop early intervention programs
designed to enhance the cognitive development of young children. Inconsistent
and disappointing findings have been reported in several major studies
concerning the efficacy of early intervention (ClarkeStewart and Fein, 1963;
Collins, 1984; Lazar et al., 1982; Scarr and Weinberg, 1986; Ramey, Bryant
and Surez, 1985). These major syntheses of early intervention studies report
an increaseofabout 0.5 SD IQ following various compensatory interventions
with disadvantaged preschool children. Even this effect was found to fade with
the passageof time. In the existing literature the reasons for these discouraging
findings are as yet unclear. Three major themes that may be considered
prerequisites for any successful intervention with infants and young children
have yet to be seriously taken into consideration in intervention attempts.
These concern cultural variability in relation to educational goals, philosophies
of child rearing, parental roles, and perceptions of the child; the role of
parental mediation (parental behaviors which are intentional and designed to
transmit awareness, knowledge, values or attitudes to the child) in children's
emotional development; and parental behaviors that constitute a quality
mediated learning experience.

1 This article is based on Klein, P.S. 1992. "More Intelligent and Sensitive Child: A
New Look at an Old Question. " International Journal of Cognitive Education and
Mediated Learning 2(2): 1051 15.

2 BarIlan University, RamatGan, Israel
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Cultural Variability, and Parents' Perceptions and Goals
Numerous studies have found that values, assumptions and educational
philosophy, as well as theparent5 s perception of the child, guide parental
behavior (see Bell, 1979; Freeberg and Payne, 1967; Hundeide, 1991; Klein,
1984, 1995). Differences in philosophies of child rearing or perceptions of a
child's development concern more than when developmental landmarks should
be reached. Parents' views of what constitutes an "ideal child", and
consequently their objectives for their child, may differ dramatically.

Objectives "imported" by psychologists or educators from one culture may be
unsuitable to another, and therefore stand little chance of being effective.
During work in Sri Lanka and Ethiopia, for example, it became apparent that
parents and caregivers there did not want to raise what they called a "Western
type" of "pushy", selfcentered, competitive, "intelligent" child. Their
educational objective was to raise a noncompetitive, caring, sharing
individual. Similar reports have been made about Indonesian parents
(Hundeide, 1988). For these parents, an objective  such as enhancing
flexibility of mind  is not desirable unless it is clearly related to their own,
culturallyvalued educational objectives for their child.

Studies have also found that mothers' ideas about the timetable of development
in infancy and childhood are influenced by cultural factors significantly more
than by information gained in the courseof parenting. It appears that mothers
from "modern", westernized cultures believe in a timetable of infant
development that is earlier than that believed in by mothers from more
traditional cultures (Hess et al., 1980; Goodnow et al., 1984; Rosenthal,
1985). Cultural factors have an especially dramatic impact on parents'
behavior with children with special needs. For example, in some traditional
rural communities (e.g., in Portugal, Indonesia and Ethiopia), the child with
disabilities or mental retardation is viewed as a punishment from God which
one has to accept. Parents are thus not expected to make any attempt to change
the child's situation or help him reach normal functioning.

In addition to sociocultural effects on parents' views of their child, mothers'
perceptions of themselves as effective agents in child development, their styles
of coping with their life stresses, their support systems, etc., must be taken
into serious consideration in any attempt to understand and affect parental
mediation to a child.

Further, a mother's knowledge about the environment (i.e. her level of
differentiation among trees, flowers, birds, objects, etc., and her acquaintance
with her own culture and appreciation of its songs, customs, foods) may limit
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or enhance her capacity for cultural transmission and help her develop her
child's differentiated awareness of the world in which he lives. If a parent does
not focus on details in the environment, how can she point out or mediate
these details for her child?

Knowledge and feelings affect parental behavior both consciously and
subconsciously. For example, both boys and girls who were perceived as being
particularly active received higher frequencies of "stimulation" than did
quiescent children, although the boys received more motor and physical
stimulation and the girls more visual and verbal stimulation (Klein, 1984).
Thus, children with similarlyperceived temperaments received differential
treatment because of how their gender affected their parents' behavior.

A mother's style of interaction with her baby is also strongly affected by her
basic perception of what "good mothering" should be, and by the model for
parentinfant interaction that she holds in her mind. Parents' childhood
experiences and memories of their own relationship with their parents provide
a filter through which parents view and respond to their children's
characteristics and behaviors (see Belsky, 1984; Ricks, 1985; Crowel and
Feldman, 1988). Bowlby (1980) has postulated that children create an internal
mental representation or working model of self and others based on their
experiences with their parents. Furthermore, Bowlby postulated that these
internal models have a propensity for stability and, once established, tend to
be perpetuated.

The style and quality of communication between any two individuals are
determined by cultural variables; each individual adjusts the form and content
of his message to suit his definition of the nature of the receiver and the
situation (Rommetveit, 1974). For example, Norwegian mothers sitting behind
their children quietly observing them play were found to believe that children
should be given the freedom to choose what they want to do with no
interference from an adult. These mothers followed a model which dictates that
uninvolvement equals good mothering. A culture may also define "right" and
"wrong" styles of communicating with children of different ages. For example,
Indonesian mothers are embarrassed to be heard speaking to their infants when
there are people around, because they believe "they'll think we are senseless
[for] speaking to a baby who cannot understand us".

In line with this general principle of communication, an adult may be a "good
mediator" for one child but not another, based on his perception of that child
and that child's perception of him. Hundeide (1988) speaks of there being a
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tacit "contract" between an adult and a child; that is, the adult adjusts his
communication according to how he interprets the nature of the receiver (the
child) and the situation. After some time, this interactive contract may become
a stable relationship, in which both participants invite particular styles of
interaction with each other. Consequently, for example, mothers categorized
as low mediators may be able to interact with their children in a high
mediational style when the context, situation and their definition of their child
invite such a style.

The dynamic nature of the style or code of interaction between parents and
children has been demonstrated in studies by Ginsburg (1972), for example,
who found that what Berenstein (1970) defined as an elaborate code of
communication indeed depends on the way the speaker defines the receiver and
the situation. This has significant implications for intervention strategies. If we
become aware of an individual's mediational skills, we may be able ot identify
the characteristics of specific situations and perceptions that will yield the
highest forms of mediation in that individual. If these characteristics are
compatible with the individual's culture, intervention efforts can focus on
facilitating attempts to approximate the attendant mediational behaviors in other
situations.

Prior to planning any intervention with very young children, it is necessary to
answer some basic questions related ot the issues raised above: What are
parents' goals for their child? How do they view the child as compared to
other children? What do they see as their role? What do they consider good
parenting? How much of an effect do they think they may have on their child's
development? The More Intelligent and Sensitive Child (MISC) approach
advocates early intervention, with special focus on the specific themes and
areas of interest to parents in their own lives and in harmony with their
culture. This approach encourages parents ot use these themes and interests in
interacting with their children.

Despite the universality of the criteria of mediation for effective
communication, the quality of mediation may vary depending on the personal
involvement of the mediaotr (the parent) with the subject he is attempting to
mediate. Parents may exhibit their best mediational skills when attempting to
mediate to a child something they are excited about and familiar with. Cultural
themes which are highly valued by parents and with which they are very
familiar may thus make excellent content for mediation. The implications for
intervention are that the particular preferences, hobbies and interests of parents
should be identified for mediation to the child.
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What Constitutes a Quality Mediated Learning Experience
for Young Children?
The relationship between various parental behaviors and infants' development
has been studied widely and intensively. However, available research
pertaining to cognitive development does not clarify those specific elements of
adultinfant interactions which constitute a learning experience for the child.
(For a review of the literature see Klein and Alony, 1993.)

Bryant and Ramey (1987) conclude their review of early interventions by
saying

We are still unclear about which specific aspects of early experience
are causally linked to specific aspects of intellectual development. Did
children learn more from their many experiences with educational
materials and toys, or from the expressive descriptive language used
by their caregivers as they played with the toys, or from the emotional
support they felt, allowing a more confident exploration of the
environment? (p. 74).

The theoretically important point seems to be that intellectual
development can potentially be influenced by systematic efforts aimed
at a variety of modes in the socialinteractional system of infants and
their caregivers (p. 75).

A theoretical base(Feuerstein, 1979, 1980) and some empirical data (Klein et
al., 1987, 1988, 1991) exist to suggest that specific characteristics of adult
interaction with children constitute mediational behavior, and may affect
children's predisposition to learn from new experiences. Mediated learning,
as distinct from direct learning through the senses, occurs when the
environment is interpreted for the child by another person who understands the
child's needs, interests and capacities, and who takes an active role in making
components of that environment, as well as of past and future experiences,
compatible with and relevant to the child. Mediation thus affects the
individual's present learning, and may improve his or her ability to learn from
future experiences.

Basic Elements of Mediation
The basic elements of what constitutes a teaching mediational interaction
between a caregiver and a child at any age were identified based on
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Feuerstein's (1979, 1980) theory of cognitive modifiability.3 The most salient
of these elements have been empirically defined (Klein, Weider and
Greenspan, 1987; Klein, 1988; Klein and Alony, 1993):
Focusing (Intentionality and Reciprocity): Any adult act or sequence of acts
which appears to be directed toward achieving a change in the child's
perception or response (e.g., selecting, exaggerating, accentuating, scheduling,
grouping, sequencing, or pacing stimuli).
Affecting (Mediation of Meaning): Adult behavior that expresses verbal or
nonverbal appreciation or affect in relation to objects, animals, or concepts
and values.
Expanding (Transcendence): Adult behavior directed toward broadening a
child's cognitive awareness, beyond what is necessary to satisfy the immediate
need that triggered the interaction.
Rewarding (Mediated Feelings of Competence): Any verbal or nonverbal
behavior of an adult which expresses satisfaction with a child's behavior or
identifies specific componentsof the child's behavior which the adult considers
successful.

Research on Early Mediation and its Effects
It has been found that factors of quality mediation are better predictors of
cognitive outcome measures in children up to four years of age than the
children's own cognitive test scores in infancy, or other presage variables
related to pregnancy , birth histories, or mothers' educational level (Klein,
Weider and Greenspan, 1987). Similar findings were reported for a sample of
very low birth weight infants (Klein et al., 1987). Intercorrelations between
mothers' mediational behaviors over time when their children were 6, 12, 24
and 36 months, averaged .53. The average interrater reliability for assessing
these behaviors ranged between .74 and .81 in studies of low socioeconomic
status American (Klein, Weider and Greenspan, 1987) and Israeli mother
infant samples (Klein, 1988).

Since these studies were correlational and could not lead to conclusions
regarding cause and effect, another study was designed to examine the
sustained effects of modifying the motherinfant mediational interaction on
infants' cognitive test performance and behavior. This study will by referred
to as the followup study (Klein and Alony, 1992).

3 A summary of relevant research and a series of studies carired out by the author have
recently been reviewed (Klein and Alony, 1993(.
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The research design of the followup study was based on randomized
assignment ot experimental and control groups. The measures used included
an observational assessment ofmaternal mediation; a "baseline" assessment of
the infants' development status, usingBayley's Scales, prior to training
mothers in mediational strategies; and a followup evaluation of experimental
and control mothers and children one and three years after the termination of
training.

The total study sample consistedof 68 families in a small, low socioeconomic
status, urban community in Israel. The experimental group consisted of 48
subjects. There were 20 subjects in the control group. No significant pre
intervention differences were found between the experimental and the control
groups for any of the background variables, i.e. parental income, parental
years of schooling, number of children in the family and ethnic origin. This
community was singled out for intervention by the Ministry of Education and
the Ministry of Labor and Social Affairs, as large proportions of the children
there have poor school readiness records, experience school failure, and drop
out of school.

Activities developed for the experimental group were based on the More
Intelligent and Sensitive Child (MISC) Program (Klein and Hundeide, 1989).
These activities were designed to improve a mother's mediation to her child.
The level of mediation was defined by the frequency of appearance of
empiricallydeifned maternal mediating behaviors, and by children's
responsiveness to them. Mothers were trained in their homes by professional
"mediators" supervised by professional developmental psychologists.

Intervention in both groups was terminated when mothers could verbally deifne
the basic componentsof the behaviors they had been taught: for mothers in the
experimental group, this meant the criteria of mediation, and for mothers in
the control group this meant basic aspects of a responsive, nonpunitive yet
challenging environment.

Mediation behaviors outlined by Feurestein's theory (Feurestein, 1979) affect
children's cognitive input, elaboration andoutput processes. Therefore,it was
expected that maternal focusing, affecting and expanding would affect a child's
vocabulary and abstract reasoning and, in general, prepare the child to perform
better in situations requiring new learning, such as those requiring immediate
sequential memory. Children's cognitive performance was assessed using the
following measures: Peabody Picture Vocabulary Test (PPVT) (Dunn and
Dunn, 1981); the Auditory Reception, Visual Reception, Visual Association,
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Auditory Association and Auditory Sequential Memory subtests of the Illinois
Tests of Psycholinguistic Abilities (ITPA) (Kirk, McCarthy and Kirk, 1968);
and the Developmental Test of Visual Motor Integration (Beery and
Bucktanika, 1967).

Comparison of the two groups regarding the components of mediation three
years after intervention revealed that the mothers in the experimental group
showed significantly more mediation behaviors.

Significant differences in favor of the experimental group were found on the
PPVT, Auditory Reception and Auditory Association measures. The average
PPVT IQ was 101(SD= 15.5 ) for the experimental group and 84(SD= 14.1 )
for the control group.

Of all components of mediation, mothers' expanding (i.e. explaining and
associating) and rewarding behaviors were most frequently related to children's
cognitive performance. Within these two components, rewarding with
explanation (rather than simply saying "good", "fine", etc.) and requests for
expansion of ideas (rather than provision of information) were singled out as
being most significantly related to children's cognitive performance at age
four. The latter finding corroborates those reported by Collins (1984),
identifying the variable of "demandingness" as one of the most essential
determinants of the quality of a "good" family environment, One of the most
interesting findings in the followup study was the relationship found between
maternal mediation behaviors and children's spontaneous expressions of affect
(including naming with affect and nonverbal expressions of excitement); in
particular, children's rewarding behaviors (giving rewards to the mother) were
related to maternal encouraging behaviors, maternal expansion of ideas, and
maternal requests for expression of meaning and feelings.

The MISC program applied in the followup study was not designed to directly
improve children's performance on specific cognitive tasks. Yet three years
following termination of the intervention, children in the experimental group
outscored children in the control group with regard to language performance
as measured by the PPVT, and two measures of verbal reasoning as measured
by the Auditory Reception and Auditory Association measures of the Illinois
Test of Psycholinguistic Abilities. These findings suggest that the low
socioeconomic status children in the experimental group were brought well
within the normal range of verbal performance.
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Following a structured parental interview, it was concluded that mothers in the
experimental group expressed higher aspirations for their children's intellectual
growth, as well as a more flexible and balanced view of what factors were
important for their children's future development, than did mothers in the
control group.

The provision of external rewards as a means of promoting learning has
frequently been criticized (Levine, 1980; Lepper, 1981). The Klein and Alony
(1993) followup study found that verbal or gestural praise contributed
favorably to children's cognitive and social emotional development, if it was
accompanied by explanations that related the "success" to its causes, or
associated the success to its causes by comparing it with or contrasting it ot
other experiences. When judging the efficacy of rewarding or encouraging
young children, we have to be aware of the pendulum of psychological
"fashion" and its dangers. Young children depend on adults for mediation of
competence. Quality mediation requires a recognitionof the child's individual
needs, including those related to the amount and type of positive feedback he
or she may require.

Parental Mediation and Emotional Development
A positive emotional climate is a prerequisite for quality interaction with young
children. Love is difficult to define, and many have rejected attempts to do so,
claiming this aspect ofmothering is mystical and unmeasurable. However, the
quality of family relationships has been found to be strongly associated with
the nature of a child's psychological development. Where warmth in the family
is lacking, there is a higher risk of the child developing deviant behavior
(Rutter, 1981). The growing interest in the study of "attachment" is, in my
opinion, the back door through which the concept of love is returning to the
scientific arena.

Theorists and researchers generally agree that in order for attachment to occur,
the same person must have contact with a child over a prolonged period of
time (i.e., Bowlbly, 1980; Main and Cassidy, 1988). However, the absolute
amount of time spent with the child during each interaction is not the major
determinant of attachment. It was suggested in early studies (Schaffer and
Emerson, 1964) that the intensity of parental interaction with the child is
important. In studies conducted on kibbutzim (Bowlby, 1969), children were
more often found to be attached to their mothers, whom they saw for short
periods of intensive interaction, than to the metapelet, or caregiver, who cared
for them all day long.
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The infant's cognitive perception of his interactions with his parents have
particular impact on his later emotional development. In infancy there is an
absolute predominance of imaginable schemata: Since language does not yet
exist for him, the infant sees images as corresponding to reality. These basic
images cannot be modified, placed in a temporal dimension, or thought about;
because they are not coded in words, they also resist change. Infants
internalize their experiences with their parents  their only existing reality 
as images; the images of this reality and of themselves in it become central to

their future development (Guidano and Liotti, 1983).

Direct Parental Mediation of Affect
Based on analysis of videotaped observations of parentinfant interactions
carried out in Israel, the US, Norway and Sri Lanka, I identified three basic
situations in which feelings are mediated to infants and young children: face
toface (Type I) interchange of affect; affect directed toward anything (or
anybody) in the environment; and facetoface (Type II) development of
empathy and understanding of emotions. These three situations differ in the
tacit message they mediate. The following are examples of these three
situations.

1. "I love you": FacetoFace (Type I) Mediation of Affect. During the initial
stage of facetoface mediation of affect, the objective of mediation appears to
be to convey to the infant the message "I love you". This message is expressed
through physical closeness, warm contact and satisfaction of basic physical
needs. A more abstract general message is also mediated, that of the
association between the presence of a particular person (most often a parent)
and a sensation of comfort and satisfaction.

During early infancy, mediation takes the form of behaviors that include
holding, touching and caressing, making eye contact, smiling and imitating
signs of the infants' joy or discomfort. Parents begin imitating their baby's
emotional expressions during the first few monthsof his life, then later show
attunement (Stern, 1989), which represents the adult's attempt to mediate to
the child, "I feel with you", "I share your excitement"  in other words, to
convey emotional togetherness and understanding. Attunement resembles a
form of imitation that is cross sensory: i.e. the mother "translates" the signs
of emotion expressed by her infant into forms of behavior that have some basic
characteristic (rhythm, intensity) in common with them. Facetoface mediation
of affect enhances the infant's need to seek human interaction as a source of
pleasure and satisfaction.
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2. "Look how exciting it is": Affect Directed toward the Environment. During
this phase, the objective of mediation is to focus the child's attention on
exciting objects or people in his environment. Mediating the beauty, meaning,
or significance of a thing is sharing one's own appreciation of and joy in
something with the child. This type of emotional interchange can occur when
the child has already experienced Type I situations, in which he initiated signs
of excitement that were recognized and shared by an adult mediator; the child
can then seek meaning and excitement in experiences. This clearly represents
the close interplay between cognitive and emotional mediation, which enhances
the child's need to seek excitement and meaning in the things around him, as
well as his need to express this excitement.

3. "Look how I feel": FacetoFace (Type II) Development of Empathy and
Understanding of Emotions. During this phase, the mediator expands the
child's understanding of and empathy for other peoples' emotions, as well as
for his own emotional experiences. For this type of mediational experience to
occur, the child must have experienced both of the preceding situations. The
Type II experience helps children "read" and label feelings, and achieve a
finer discrimination among feelings, both their own and others'. It also teaches
them to identify cause and effect relationships by recognizing the conditions
that lead to various feelings.

*

One possible initial link between infants' expression of emotion and their
cognitive functioning has been proposed by Papousek, Papousek and Koester
(1989). They suggest that the infant activates his capacities ot collect, process
and integrate information. When this effort strains the cognitive mechanisms
but does not lead to an effective solution to a problem, the infant shows signs
of displeasure. When it does lead to an effective solution ot a problem, on the
other hand, the infant exhibits vocal and facial expressions of pleasure. The
same process is evident in social situations. Signs of pleasure shown by the
infant call forth intuitive empathic matching by the parents: An infant's smile
(perhaps the result of a cognitive event) is followed by his parents' smile. This
mutual matching of affective expression provides continuous pleasure. Thus
the interconnection between cognitive and emotional processes is particularly
meaningful in the context of the infant's interaction with his or her social
environment.

A good example of this may be found in parentinfant vocal interaction.
Infants' vocalizing is considered an especially sensitive indicaotr of emotional
state, since it is closely related to breathing and other growthrelated functions.
Mothers and fathers use simple, enhanced melodic vocal conoturs at a higher
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and more extended pitch when interacting with threemonthold infants than
with younger infants, in response to the infants' vocalization and gestures. For
example, infants' expressions of excitement elicit in parents rising contours,
which are encouraging, and infants' signs of fussiness elicit falling contours
which are calming and soothing (Papousek, Papousek and Bornstein, 1985).
This should not be understood as merely sharing emotionality. Rather, parents
are displaying a clear, didactic intention to affect their child's behavioral
emotional state.

Indirect Effects of Parental Mediation on Emotional
Development
Emotions may be regarded as "seeingas": One's emotional reaction reflects
how one sees a situation. Shades of emotion change depending on how one
views a situation. How we describe a situation to ourselves is thus crucial to
the emotional effect it triggers in us. By helping a child "know" or understand,
one also helps him develop and differentiate feelings. Parents mediate
children's early development by implicitly constructing an experimental pool
into which all future experiences will fall and be coded.

With the emergence of the child's language skills, parents can rely on words
to affect emotional development through mediational behaviors of affecting and
expanding, e.g. , labeling or explaining experiences and relating them to events
in the past and future. Parents may also influence emotional development by
eliciting imitation, which they facilitate through their intention to mediate.
Parents may use contrast, repetition or exaggeration to invite children's
imitative behaviors. Yet few are aware that their emotions are copied, as well
as their actions. For example, a mother's complaint about her work load or
roles may convey negative feelings about work in general.

To a large extent, then, values are mediated as emotions; in fact, there is a
subtle relationship between them. For example, when a member of a family
expresses emotion about something, even if he does not clearly say "x is good "

or "x is bad", his intonation and expression convey a value judgment, which
is adopted by the young child who cannot yet judge for himself.

It has been suggested (Shibles, 1971) that statements about emotions do not
describe behavior, but rather interpretations of it. Words conveying emotions
form part of the vocabulary of appraisal and criticism. This again brings into
focus the importance of mediation. We have an innate need to "feel good"
which is cultivated by early experiences. What is defined as "feeling good " is
mediated, most often early in life.
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People usually think that emotions "happen to them", and that they cannot
influence the course of their emotions. However, a large component of our
emotional experience is actively determined and created by us. "Actively"
implies consciousness or "knowing". It thus becomes clear that parents' effect
on the emotional development of their children does not occur independent of
their effect on motor and cognitive development. "Emotion is not the opposite
of thinking, rather it is partially comprised of thinking or reason. ..", "Emotion
does not exist in its own right, as a special and almost mystical sort of entity;
it is rather an essential part of an entire sensingmovingthinkingemotion
complex" (Ellis, 1962). Positive human emotions, such as love or elation, are
often associated with or result from thoughts which are related in some form
to phrases like, "this is good " or "this is bad".

Parents as well as professionals are more aware of educational goals related
to teaching children new skills or ideas than they are conscious of feelings
mediated directly through the processes discussed above or indirectly through
cognitive enhancement. In order to have the opportunity for affect
development, a young child needs guided experience, and both direct and
indirect mediation of emotions that is stable, consistent and positive. If as an
adult he can call upon a rich variety of developmentally advanced affects
selectively, in response to internal and external stimuli, he may be said to have
achieved optimal organization of affect (Greenspan, 1989). Less optimal
organization of affect, or a limited capacity to display affects, occurs under
stress, when only a few affects predominate, or when the affect system is not
fully developed, resulting either in a lack of affect or inappropriate affect. In
contrast, the developmentally mature adult is capable of combinatorial
thinking, and of expressing, integrating and synthesizing a wide variety of
affects, some of them discordant.

In conclusion, the importance of early experiences is in the primacy of their
occurrence, as they provide the basis, the frame of reference or the disposition
for later experiences. Parents play a major role in effecting their child's
cognitive and emotional development, directly and indirectly. The MISC
represents an attempt to improve the quality of the human environment for
young children and focuses on parents' cultural and personal background, their
perception of their role as parents, their view of their child and their
educational objectives for him or her; the emotional climate of the parentchild
interaction, and ensuring the types of interaction essential for mediation of
emotion; and the basic characteristics of quality mediation for young children,
namely, the kind of human mediation young children need in order to adjust
to our changing world, benefit from new experiences and become caring and
intelligent human beings.
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The Role of Biological and Environmental Factors
in Determining the Developmental Outcomes of
Children Born at Biological Risk: Empirical
Findings and Implications for Intervention

Rachel LevyShijf, Ph.D. Gili Einat2, M.A.

§

Background
The role of biological and environmental factors in determining the
developmental outcomes of children born at biological risk will have major
implications for both the theoretical perspective of developmental
psychopathology and for prevention and intervention. The present paper will
discuss central issues concerning infants born prematurely at very low birth
weight (1,500 grams or less).

Over the years, there has been a progressive decline in the mortality of infants
born prematurely; the survival rate of infants with moderate or severe
handicaps has remained relatively small and stable. Yet for those with lower
birth weight, for whom a significant increase in survival has been achieved,
concern regarding developmental outcomes has arisen (see McCormick, 1989).
Followup studies of very low birth weight infants have steadily increased in
number, particularly in the last decade (Hoy, Bill and Sykes, 1988). Most of
these studies are based on the experience of young children. Although of great
importance, assessments of certain functions of infants and young children
cannot be made accurately, and their ability to predict the children's level of
functioning in later years is limited. Information from longerterm
developmental sequels is only slowly appearing in the literature, and consensus
on what constitutes the major outcomes of such studies worldwide has yet to
be achieved.

1 BarIlan University, RamatGan

2 The Institute of Child Development, TelAviv
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Review of the literature regarding outcomes for infants born prematurely
reveals considerable variation, both among studies examining whether the
group mean of the sample is or is not within the normal range, and among
studies investigating whether or not there are significant differences between
the group means of premature as compared to fullterm samples. Considerable
individual differences are also evident within the low birth weight (LBW) and
very low birth weight (VLBW) samples, with some children achieving good
and others poor outcomes (see Ay 1ward et al., 1989). As such, central issues
for research are the possible sources of this variation and the factors associated
with differences in outcomes.

One possible source of the variation may be biological or reproductive
variables, particularly the disparate morbidity of the samples under
investigation. Yet attempts to account for variation by referring solely to
biological variables have only occasionally been successful; there has been a
gradual realization that outcomes for biologically atrisk infants are a function
not only of prenatal or perinatal risk factors, but also of these factors in
interaction with environmental factors. The question then arises as to what
environmental factors might affect developmental outcomes, moderating or
exacerbating the risk conferred by perinatal events.

In this vein, conceptualization of the factors mediating the development of
children at risk has been revised to reflect a shift: from emphasis on
reproductive casualty to consideration of environmental casualty, as well (see
Parke and Tinsley, 1982; Sameroff and Chandler, 1975). It has become
evident that in attempting to predict developmental outcomes, one must
consider both the child's own makeup and the quality of his or her caretaking
environment (Aylward, 1992). However, the effects of the environment on the
development of atrisk populations are not yet completely understood.

With regard to the environmental factors considered a major risk, uptodate
research has focused on socioeconomic variables and parental education. A
frequent finding of many studies of children at risk is that their developmental
outcomes are either strongly determined or moderated by social status
variables, whose importance is equal to or greater than that of the other
characteristics used to define their risk (Kopp, 1983). Social status variables
seem to have a pervasive influence, affecting the analysisofmany longitudinal
studies. Kopp (1983), reviewing studies on preterm infants, noted that in a
number of them, no relationship between many severe perinatal events and
outcomes emerged; rather, it was social class that more often emerged as the
best predictor of outcomes.
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Increasingly, however, models that take into account a variety of social factors
are guiding research in child development (see Belsky, 1984 and
Bronfenbrenner, 1986). These "general systems models" imply that there is a
complex network ofmultiple factors that interact in determining developmental
outcomes in children. The implication for research on children at risk of such
systemsoriented models is that, to account for the wide variability in
outcomes, it is necessary to consider the complexityof the psychosocial factors
constituting the environment in which a child is raised.

A related issue is the relative contribution of biological versus environmental
factors to children5s outcomes in different areas of functioning. Both
prematurity and environmental factors may be of importance in determining
outcomes, yet their relative contributions may be domainspeciifc. The
question arises as to which domains are affected mainly by biological factors
and which are affected mainly by environmental ones. In the present study, an
array of domains was examined: VerbalIQ, PerformanceIQ, visualmotor
coordination, visual memory, reading comprehension, and hyperactive
behavior. This study also addressed the issue of the differential effect of
environmental factors on premature and fullterm children.

The various approaches in developmental psychopathology have produced
models of child development which take into account the above issues (Lewis,
1990). One major approach adheres to a maineffects model of child
development. Its central premise is that constitution and environment exert
influences on development that are independent of each other. Whether in the
presence or absence of risk conditions the factors have an influence, leading
to either healthy or poor outcomes. Another approach adheres to an
interactioneffects model of child development. Its central premise is that there
is interplay between the biological risk factors and those in the environment,
and that the influences exerted by constitution and environment reinforce each
other in a transactional way (Fiese and Sameroff, 1989). They may have a
positive or negative impact in the presence of risk factors, but have no impact
in their absence.

Method
Subjects
The sample consistedof 50 schoolaged children born prematurely at VLBW,
and 50 controlmatched children born fullterm at normal birth weight (NBW).
The children were between six and seven years old (M = 6.9; SD = .3(.
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The major criteria for selection of the VLBW children were a birth weight
equal to or less than 1,500 grams (range = 630gl,500g; M = l,201g; SD
= 200) and a gestational age of less than 35 weeks (range = 2535 weeks; M
= 28 weeks; SD = 2.2). The study was limited to assessing a VLBW
population with no major handicaps, malformations or impairments (e.g.,
gross signsofbrain damage, genetic anomalies, cerebral palsy, blindness). All
of the VLBW children had apparently achieved good developmental adjustment
during their early years, and consequently were enrolled in the regular school
system and had not been followed up in clinical settings. The sample was
heterogeneous in socioeconomic status, maternal and paternal education, and
maternal and paternal professional status.

For the children who were born fullterm, the criteria for selection were a
birth weightofmore than 2,500 grams (range = 2,500g3,875g; M = 3,220g;
SD = 331) and a gestational age of more than 37 weeks (range = 3740
weeks;M= 38 weeks; SD = 1.3). The course of pregnancy and birth was
normal. None of the children had any perinatal medical complications. The
sampling procedure for selection of the NBW children was matchpair: The
NBW children were matched onetoone with the VLBW children for age,
gender, birth order and socioeconomic variables (maternal and paternal
education, maternal and paternal professional status, family income and density
of living).

Procedure
The VLBW children were recruited from two regional hospitals in Israel. All
medical files were ifrst screened to exclude subjects to whom the criteria of
selection did not apply. All families of the VLBW children that were contacted
agreed to participate in the study. The NBW children were recruited from
several schools in the same two regions: Questionnaires containing information
regarding the criteria relevant for matching and an informed consent form
were distributed to the children at school for their parents to ifll in and sign.
About 1570 of the families of NBW children completed and returned the
questionnaires.

In attempting to understand the role of the social environment in the
development of premature children, the motherchild dyad has been the
preferred unit of analysis. The present study analyzed additional factors, such
as paternal involvement, maternal personal state, and marital and family
relationships.
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Measures
Children 's Developmental Outcome Measures
Wechsler Intelligence Scale for Children  Revised (WISCR) (Wechsler,
1976). The standard Hebrew versionof the WISCR was administered. Three
scores were included: FullScale IQ (FSIQ); Verbal IQ (VIQ); and
Performance IQ (PIQ).

Visual Motor Gestalt Test (Bender, 1946). This test was administered and
scored on the basis of the scoring system developed by Koppitz (1975). In the
present report a composite score was used that consisted of the number of
errors made at the coping stage.

Visual Retention Test (Benton, 1963). This instrument is designed to assess
visual memory. It comprises ten cards on which one or more geometric forms
appear. The subject is shown a card for ten seconds, and must then draw from
memory the form he has seen. Scoring is based on the number of cards
correctly remembered; therefore the possible scores range from zero to ten.

Reading Comprehension Test (Orthar and Ben Shahar, 1976). This test is
designed to assess a child's level of reading comprehension using booklets
adapted to his age, school curriculum, and school type (socially integrated/non
integrated). The booklet used in the study comprises 35 questions regarding
different sentences and reading paragraphs. Each question has four possible
answers, of which only one is correct. A composite score was calculated on
the basis of the incorrect answers chosen.

Conners Questionnaire(Conners, 1973). This rating scale is designed to assess
hyperactive behaviors in children. The various behaviors are rated by the
teacher on a fourpoint scale (zero = not at all, three = very much).
Cronbach's alpha was .85.

Predicitve Variables: Environmental Measures
Index of Parental Attitudes (Hudson, Wung and Borgess, 1980). This 25item
questionnaire is designed to assess a mother's feelings and attitudes toward her
child, the way a mother perceives motherhood and whether she values the
motherchild relationship as a satisfying and positive experience, and the
degree to u hich a parent sees and reports problems in his or her relationship
with a child. Answers were rated on a fivepoint scale. Cronbach's alpha was
.76.
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Paternal Involvement Questionnaire(LevyShiff and Israelashvili, 1988). This
12item selfreport questionnaire is designed to assess paternal involvement in
child rearing. It relates to paternal involvement in caregiving, various chores
and tasks (e.g., preparing homework with the child), and leisure time spent
together. Answers were rated on a fivepoint scale. This instrument was found
to have a factorial structure similar to observations of fatherchild interaction.
The correlation between total involvement as measured by observations and by
the questionnaire was found to be r = .64. Maternal and paternal agreement
on paternal involvement reached r = .85. Cronbach's alpha was .81.

Burnout Questionnaire (Pines and Aronson, 1981). This21 item questionnaire
refers to the experience of physical, emotional and mental exhaustion and
stress, characterized by emotional and physical depletion and by the negation
of one's self, environment, work and life. Questionnaire items represent three
aspects of depletion: physical exhaustion (e.g., being tired); emotional
exhaustion (e.g., feeling depressed); and mental exhaustion (e.g., feeling
disillusioned and resentfulabout people). Answers were rated on a sevenpoint
scale. Cronbach's alpha was .81.

Life Satisfaction Scale (Crnic, Greenberg, Ragozin, Robinson and Basham,
1983). Thissevenitem role satisfaction scale reports a mother's satisfaction
with her childcare and household responsibilities, time for herself, her social
activities and time away from home, and her professional activities. Answers
were rated on a fivepoint scale. Cronbach's alpha was .81.

General Life Evaluation Index (Crnic, Greenberg, Ragozin, Robinson and
Basham, 1983). Mothers rated items on an index of general life evaluation
according to a fivepoint scale, and based on how they evaluated their life,
taking into account their economic situation, relationships with their husband
and children, emotional and physical status and any other subjectively
important factor.

Social Support Questionnaire (Henderson, 1981). This instrument comprises
18 items concerning support from threedistinct ecological sources: community
agents (e.g., social workers, nurses, doctors); neighbors, members of the
extended family, and friends; and people with whom the respondent has an
intimate relationship. The measures of social support include practical help,
emotional support, and advice. Each question has two parts, one of which
assesses the availability or extent of support, and the other of which assesses
the respondent's satisfaction with the support available. Answers were rated
on a fivepoint scale. A composite measure of social support was obtained by
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multiplying total extent of support indices by (relevant) satisfaction indices.
This composite measure reflects effective social support. Cronbach's alpha for
the entire scale was .79.

Given their substantial intercorrelations and similarity of content, scores from
the latter four instruments  mother's burnout, mother's life satisfaction,
mother's life evaluation index, and social support  were subjected to a
principalcomponents factor analysis with a varimax rotation. One factor was
found explaining 69.69S> of the variance. All variables had major loadings on
the ifrst and only factor (mother's burnout .81; mother's life satisfaction .68;
mother's life evaluation .78; social support .77). A composite score of
maternal personal state reflecting the mothers' wellbeing was then calculated.

Dyadic Adjustment Scale (Spanier, 1976). This 32item questionnaire is
designed to assess the quality of marital relations. It has four subscales:
consensus on matters of importance to dyadic functioning; dyadic satisfaction;
dyadic cohesion; and affectional expression. Answers were rated on a
fourpoint scale. Cronbach's alpha for the entire scale was .71.

Family Environment Scale (Moos, 1974). This selfadministered questionnaire
is designed to collect information concerning the dimensions in which family
social environments differ, mainly to assess the structure, style and functioning
of the family as a system. This fivepoint scale consistsof 90 statements that
fall into ten subcategories, each of which emphasizes one of three dimensions
of family climate: the family relationship dimension, reflecting the extent to
which family members feel they belong to and are proud of their family, the
extent to which family members are afforded open expression, and the degree
to which conflictual interaction is characteristic of the family; the personal
development and growth dimension, relfecting the autonomy of family
members, as well as other factors related to personal growth; and the system
maintenance dimension, relfecting the control exerted over family members to
maintain the system, versus their voluntary investment in maintaining the
family system. Cronbach's alpha for the entire scale was .72.

Index of Socioeconomic Status. Data were collected on several demographic
variables, including maternal and paternal education (years of education);
maternal and paternal professional status, classified on a ninepoint scale where
one = unemployed and nine = lawyer, physician, according to the Index of
Occupational Prestige in Israel; family income, classified according to ifve
categories of family income (ifve = much more than the average salary in
Israel, one = much less than the average salary in Israel); and density of
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living, that is, number of rooms and number of people living in a house. An
index of socioeconomic status was calculated after these variables had been
subjected to a principalcomponents factor analysis with a varimax rotation,
indicating one factor explaining >£ל66.7 of the variance. All variables had
major loadings on the first and only factor (maternal education .90; paternal
professional status .88; paternal education .87; maternal profession .84; family
income .71; and density of living .61).

In order to examine whether the VLBW group differed from the NBW group
with regard to the predictor variables, ttest analyses were performed. The
results indicated that paternal involvement was higher (t= 5.62 , p_ < .02) in
the VLBW group (M = 3.55; SD = .94) than in the NBW group (M = 3.01;
SD = .93).

Results
Developmental Outcome Measures in VLBW and NBW Children
Table 1 displays the means, standard deviations and ranges of the
developmental outcome measures for the VLBW and NBW children.
Inspectionof the table indicates that the VLBW children's scores on the FSIQ
were within the limits of the range for normal functioning, yet a oneway
analysis of variance with one factorial (child status: VLBW, NBW) showed
that the VLBW children scored signiifcantly lower than did the NBW children.

To further explore the differences in outcome measures between the two
groups, a multivariate analysis of variance was conducted on the VIQ, PIQ,
visualmotor coordination, visual memory, reading comprehension, and
hyperactive behavior scores. The results of this analysis indicated that child
status had a significant main effect (F(6, 93) = 2.71, כן > .01). The followup
univariate analyses of variance showed that child status had a significant effect
for all measures except reading comprehension. In other words, VLBW
children did less well than did NBW children.
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Table 1 : Developmental Outcome Measures in VLBW and NBW Children

VLBW NBW F(l, 98)
FullScale IQ M 107.0 118.5 15.8"*

Range 83.0133.0 96.0142.0
SD 10.6 9.3

Verbal IQ M 106.6 115.6 11.2*"
Range 82.0132.0 96.0142.0
SD 11.6 10.1

Performance IQ M 110.0 120.29 8"*

Range 84.0131.0 95.0139.0
SD 9.7 10.9

Visualmotor M 4.4 2.6 91*..
coordination Range 08 06

SD 2.4 L6

Visual memory M 3.9 5.93 82*
Range 335 235
SD 7.4 6.3

Language M 12.411. 3 L95
comprehension Range 335 235

SD 7.4 6.3

Hyperactive M 9.6 5.3 4.69*
behavior Range 440 040

SD 6,9 4,4

*e < 05,**e < .01,*** 2 < .001.

Relations Between Bitrh Weight and Caregiving Environmental
Variables, and Childre^s Developmental Outcome Measures
In order to determine the incremental contributions of birth weight and
environmental factors to the variance in the developmental outcome measures,
and in view of the complex interrelationship among the predictor variables,
linear multiple regression analyses were generated for the entire population
using the hierarchical procedure. This consisted of entering birth weight into
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the equation first, in order to control for it. The set of psychological variables
including maternal attitudes, paternal involvement, maternal personal status,
marital adjustment and family climate was then entered into the equation. The
socioeconomic index was entered last, after the psychological variables. The
rationale for this hierarchical ordering came from an ecological model which
assumed that proximal relationships have greater influence than do distal
relationships, although both are influential (Belsky, 1984; Bronfenbrenner,
1986). This hierarchical order permitted us to examine whether the
socioeconomic index diminished the effects (beta coefficients) of the
psychological variables. The standardized beta weights as they appeared at
each step and the explained variance are presented in Table 2.

The battery of predictor variables taken as a whole, including birth weight and
psychosocial variables, correlated significantly (rj< .05) with all developmental
outcome measures, accounting for 4490 of the variance in FSIQ, 4590 in
VIQ, 3590 in PIQ, 2590 in visualmotor coordination, 2190 in visual
memory, 1390 in reading comprehension, and 3090 of the variance in
hyperactive behavior.

Birth weight was found to be a significant variable in predicting all scores
except reading comprehension (R2 = .0596); its contribution to explained
variance ranged from 990 (hyperactive behavior) to 4590 (FSIQ). Thus, the
higher his birth weight, the better a child performed and the fewer difficulties
he had. The cohort of psychosocial variables was also found to be significant
in predicting all outcome measures except visual memory (R2 = 290); the
contribution of these variables to explained variance ranged from 990
(visualmotor coordination) to 2990 (VIQ).

More specifically, the results indicated that maternal attitudes negatively
predicted reading comprehension and visualmotor coordination scores. The
more positive a mother's attitude toward her child, the fewer difficulties he or
she displayed. In contrast, paternal involvement positively predicted
hyperactive behavior. The more hyperactive a child's behavior, the more
involved his father. Maternal personal state positively predicted VIQ scores.
The better a mother's personal state, the better a child's performance. Among
family variables, marital adjustment negatively predicted children's hyperactive
behavior, and family climate positively predicted FSIQ and VIQ. The more
positive family and marital relationships, the better a child's performance.



Table 2: Predicting Outcomes from Birth Weight and Environmental Variables (N = 100)

Outcome Vairables

_, ,. VisualMotor Visual Reading Hyperactive
Predictor Vanables (Sets) FSIQ VIQ PIQ Coordination Memory Comprehension Behavior

(a)
Birth weight .45"* .39*" .40*" .39*** .44*** .09 .30*
R2 (1, 98) 199S 169S 169S 169S 199S .19S 99S

(b)
Birth weight .47"* .43"* .42"* .39* .50"* .09 .39"
Maternal attitudes .17 .12 .18 .26* .05 .28* 21
Paternal involvement .12 .06 .09 .08 .04 19 30*
Matearal personal state .19 .29* .05 .13 .07 .21 .03
Mairtal adjustment .10 .05 .21 .04 .04 .08 .23*
Family climate .28* .26* .13. .08 .06 .19 06
R2 (6, 93)30 9S32 9S26 9S23 9S 219S 139S '285£
(c)
Birth weight .46"* .35"* .43"* .37" .50*" .05 .32**
Maternal attitudes .09 .09 .12 .24* .04 11. 19
Paternal involvement .09 .02 .04 .09 .03 .17 29*
Maternal personal state .09 .28* .05 .10 .04 .27* 05
Mairtal adjustment .14 .11 .15 .12 .08 .04 .23*
Family climate .16 .04 .09 .03 .02  17 02
SES index .42*" .42"* .31" .25* .09 .02 A7
R2 (7. 92) 44J& 459S 359S 25$ 2JJ& 13J6 301

Note: The coefficients are standardized betas.
*£ < .05,**D < .01, *** E < .001.
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Finally, the index of family socioeconomic status was revealed to be a
powerful factor in explaining FSIQ, VIQ, PIQ and visualmotor
coordination. Hence, the higher the family's socioeconomic index, the better
the children's scores. Moreover, once the socioeconomic index was entered
into the equation, it tended to substantially diminish the effects of the
psychological variables. Further analysis has indicated that among all the
socioeconomic variables, maternal education was the most significant.

In order to test the interactional model and explore the possible differential
effects of caregiving environmental factors on the outcome measures of
children at risk and not at risk, the regression analyses were repeated at the
final stage of interactions of group (VLBW/LBW) by each environmental
variable entering the equation, after its main effect had been analyzed.
Whenever a significant interaction was revealed, regression analyses were
carried out separately for the VLBW and NBW groups.

The results indicated significant interactions of group by paternal involvement
for hyperactive behavior (8 was .31). In the VLBW group, hyperactive
behavior was negatively and significantly predicted by paternal involvement (8
was .38), whereas in the NBW group they were positively and non
significantly predicted by paternal involvement (8 was .10). In addition,
significant interactions of group by socioeconomic status were revealed for
visualmotor coordination difficulties (8 was .24). Exploration of the
interactions showed that these outcome measures were predicted significantly
by socioeconomic status in the VLBW group (8 was .45), but not in the NBW
group (8 was .06).

Discussion
The VLBW infants were found to perform more poorly than did the NBW
children who were born at fullterm. More specifically, the VLBW children,
as a group, had significantly lower IQ scores than did the NBW children,
although their group mean IQ was found to be within the normal range. In the
present study, it is notable that the means of the FSIQ, VIQ and the PIQ
were relatively high for the VLBW group as well as for the NBW group. We
attribute this to the fact that the standardization of the WISCR across different
countries, cultures, and languages is not uptodate.

The results also suggested important variations in the VLBW children's
outcomes, even though children with severe handicaps were,a priori, excluded
from the study. While some children were within the very low range of normal
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functioning and demonstrated difficulties, some of the children performed
remarkably well.

The results also revealed that the VLBW children did more poorly than did the
NBW children on measures of visualmotor coordination, visual memory, and
hyperactive behavior, although no difference was found with regard to reading
comprehension. While a number of investigators have also reported on
difficulties with visual and visualmotor functioning (Hunt, Tooley and Harvin,
1982; Siegel, 1982), the findings here regarding the language and reading
comprehension of children who were born preterm were heterogeneous,
probably reflecting the specificity and complexity of language functions, as
well as the rather strong relationship between environmental influences and
subsequent language functioning. Preterm children have been found to have
greater difficulty with some aspects of language during the early stages of their
development, though not necessarily during the later stages (Siegel, 1982).

Opinion varies considerably concerning whether and when the differences
noted in early infancy between VLBW and NBW children disappear, and
concerning whether and when VLBW children "catch up" with their normal
peers (Holmes, Reich and Pasternak, 1984). The results of the present study
corroborate doubts as to whether such "catching up" occurs at all in later years
(Caputo, Goldstein and Taub, 1981).

Birth weight was found to be a good predictor of longterm developmental
outcomes, and was correlated significantly with children's levelof functioning.
Regarding the relative contributions of birth weight and environmental factors
to predict children's developmental outcomes, the results indicated that both
sets of factors were substantially important. In the case of FSIQ, VIQ, PIQ,
visualmotor coordination and hyperactive behavior, the relative contributions
of birth weight versus environmental variables to the explained variance were
4370:5770, 3670:6470, 4670:5470, 6470:3670, and 3070:7070, respectively. In
contrast, in the case of visual memory, birth weight was found to be the only
significant predictor variable, and in the case of reading comprehension,
environmental factors were found to be the only significant predictor variables.
This suggests that children's developmental outcomes are probably best
explained by both sets of factors, although their relative contributions vary.

In addition to birth weight, caregiving environmental factors were found to be
of considerable importance to predicting developmental outcome measures in
VLBW infants. More specifically, mother's personal state, regarding general
life satisfaction and social support, was found to be associated with children's
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VIQ, and positive maternal attitudes were found to be associated with less
difficuty in reading comprehension and visualmotor coordination. Previous
studies regarding preterm children (see Capuot, Goldstein and Taub, 1981) and
children not at risk (see Walker, 1980) have demonstrated the importance of
maternal attitudes ot predicting parental behavior, and consequently child
development. Yet given the correlational nature of the data, one should be
cautious with interpretation: It is possible that negative maternal attitudes
explain lowerlevel functioning, but it is also possible that a child's difficulties
trigger negative maternal attitudes. A transactional interpretation would thus
probably be the most appropriate.

As noted, paternal involvement was found to be positively associated with
hyperactive behavior among those in the VLBW group. It is possible that
fathers became increasingly involved if their children displayed impaired
functioning or proved difficult to cope with, from a need to help their children
or ot alleviate their spouse's burden. If this interpretation is valid, it would
support the transactional model (Sameroff and Chandler, 1975), which holds
that a child's characteristics affect the environment which, in turn, affects the
child. Moreover, it would corroborate the claim that it is important to study
the continuity between biological and behavioral functioning and the
compensaotry aspectsof the caretaking system, which attempts to bring a child
from an abnormal biological state to a normal behavioral one (Sameroff,
1980).

Among family variables, marital maladjustment was found ot be associated
with hyperactive behavior and positive family relationships with high IQ
scores. It has been suggested that a stable marriage and stable patterns of
family interaction, marked by cohesion, warmth, and absence of discord, are
protective facotrs that help maintain the competence of children exposed to a
variety of stressors (Garmezy, 1985).

Finally, the index of family socioeconomic status was revealed to be a
powerful factor explaining children's cognitive developmental outcomes. For
example, preterm birth is frequently associated with poor social (economic and
educational) circumstances (especially in samples from the United States); this
has led to questions as to whether these factors are confounded, and whether
the poorer outcomes of those born preterm are caused by prematurity, or by
an impoverished childbearing environment (Rutterand Garmezy, 1990;
Sameroff, 1980). The present study findings indicate that socioeconomic status
and prematurity make independent, unique contributions ot longterm
developmental outcomes. Given the important impact of the caregiving
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environment on VLBW children, it may be deduced that premature infants who
experience serious perinatal stressors may have relatively good outcomes if
they are raised in a supportive and middleclass environment, while those who
experience mild stressors may have poor longterm outcomes if they are raised
in a disadvantaged environment. Moreover, although the quality of the
environment was found to be important for the functioning of both VLBW and
NBW children, the results suggested that socioeconomic status, in particular,
was more critical for the former.

The implications of the present findings for prevention and intervention are
that there may be a direct relationship between early complications or trauma
and later development, depending on the environment in which a child is
raised. A positive social environment may diminish the effects of risk or
compensate for deficits, whereas a poor social environment may amplify the
effects of biological risk.

In addition, the findings suggest that some of the children who had apparently
achieved good developmental adjustment during their early years and who
consequently were not followed up in clinical settings might have subtle
deficiencies that are difficult to diagnose yet which impede their functioning
when higher levels of skill are required.

To generalize the findings regarding VLBW infants for other children born at
biological risk, we may say that in order to predict developmental outcomes
we need a multivariate system that takes into consideration the heterogeneity
of biological casualties, the qualityof the caregiving environment, and domain
specificity. Children born at biological risk should be reevaluated during
periods of major developmental transition, and should receive appropriate
remedial care measures and consultation if needed. The clinician should be
alert to difficulties which, though not initially apparent, may emerge during a
later stage of development.
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Assessing Variability in Young Children
with Disabilities and their Families1

Jack P. Shonko,ff M.D.2

§

Introduction
Investigators who study the development of young children with disabilities
and the adaptation of their families to their disabilities confront a number of
formidable challenges. One impediment to research in this area is the paucity
of reliable and valid measures of important dimensions of child and family
functioning that have not been captured by traditional psychometric
instruments. Other constraints on contemporary research are ethical and legal
prohibitions against withholding treatment from a randomlyassigned control
group of children with identified developmental problems in order to test the
efficacy of a specific intervention. Beyond these practical limitations of
measurement technology and research design, however, lies the more
fundamental challenge of how to analyze similarities and differences across an
extremely heterogeneous group of children and families.

In view of the wide range of impairments and adaptive capacities found among
young children with developmental problems, it is unfortunate that many
researchers customarily group all children with special needs into a single
category. In a reviewof data from 42 early intervention programs for young
children with disabilities, Farran (1990) found that although 13 of the

1 This research was supported by grant MCJ250533 from the Matenral and Child
Health Bureau (Title V, Social Secuirty Act), Health Resources and Services
Administration, U.S. Department of Health and Human Services; and by a grant from
the Jesse B. Cox Chairtable Trust, Boston. The author wishes to acknowledge the
valued collaboration of Penny HauserCram, Marty Wyngaarden Krauss, Carole
Upshur, Kathy Antaki, Ann Steele, and Marji Eirckson Warfield.

2 Division of Developmental and Behavioral Pediatrics, Department of Pediatrics,
University of Massachusetts Medical Center, Worcester, Massachusetts
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programs provided services exclusively for children with Down's syndrome,
more than twothirds of them served a "mixed" population of children with a
wide variety of developmental problems. Within the latter group, the most
common diagnostic subgroup was composed of children with cerebral palsy
(itself a markedly heterogeneous condition), followed by children with a broad
range of generalized delays in development that implied no specific diagnosis
or documented etiology. In part, the study of heterogeneous samples of
children with a variety of special needs has been necessitated by the relatively
rare prevalence of each discrete developmental disability. To a large extent,
however, the aggregation of children with diverse conditions reflects a
tendency to minimize individual variability and focus on the "average"
characteristics of children with developmental impairments.

The failure of traditional research to acknowledge the importance of individual
differences among children with special needs has been matched by
comparable deficiencies in our approach to the study of family adaptation to
developmental disability. In contrast to studies of children considered to be
vulnerable to disability because of low socioeconomic status, research on
children with biologicallybased disabilities generally has paid little attention
to the influence of family characteristics. Analysesof the association between
basic sociodemographic factors (e.g., parents' education, occupational status,
and income) and child development have been relatively rare, and assessments
of the influence of family functioning on child performance have been virtually
ignored (Farran, 1990). Consequently, instead ofa rich data base documenting
family variability, the image of the "typical" family of a child with disabilities
(i.e. highly stressed, socially isolated, and more vulnerable to divorce) has
dominated much of the literature (e.g., Miller, Gordon, Daniele and Diller,
1992; Sloper and Turner, 1993).

The limitations of this narrow approach to the study of children with
disabilities and their families are substantial. The general practice of reporting
"average" findings has obscured critical withingroup variability that has
important implications both for service delivery and for extending our
knowledge of the experience of childhood disability and basic developmental
processes. Reliance on summary findings generated from aggregate data limits
our ability to identify the correlates of individual vulnerability and resilience,
and hampers our ability to measure the differential effects of specific
interventions on different kinds of children and families. Moreover, in those
circumstances where researchers have focused on a relatively welldefined
diagnostic group, such as children with Down's syndrome, the failure to
document withingroup variance and to explore alternative sample sub
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groupings has limited the yield from empirical data bases, which potentially
have more to offer. For example, although it is well known that the cognitive
abilities of children with Down's syndrome range from being mildly to
severely impaired, very little is known about the predictors of these differential
outcomes. These concerns suggest the need for a new agenda for research on
children with disabilities and their families  an agenda that will focus on
studying individual differences and constructing categorizations and sub
groupings that will provide important information to families, service providers
and policymakers.

Subgroup Analyses in the Early Intervention Collaborative
Study
The Early Intervention Collaborative Study (EICS) is an ongoing longitudinal
investigation designed to gain greater understanding of the predictors and
correlates of variation in the development of young children with disabilities
and in the adaptation of their families. The study sample was recruited over
a twoyear period (19851987) from 29 communitybased early intervention
programs in Massachusetts and New Hampshire. Sample eligibility was based
on the developmental problem that prompted referral, resulting in an initial
sample of 54 children with Down's syndrome (mean age = 3.4 months;
standard deviation = 2.0); 77 children with motor impairment (mean age =
11.5 months; standard deviation = 4.4); and 59 children with developmental
delays of uncertain etiology (mean age = 16.0 months; standard deviation =
5.8). The total sample of 190 infants had a mean age of 10.6 months at the
time of study entry. Slightly more than half (56.390) of the children are male,
and 89.5^0 of them are Caucasian, 4.290 Latino,and 2.^AfricanAmerican.
Most(Kl .490) of the children in the sample lived with both parents at the time
of study entry. Fourteen percent of the families had annual incomes below
$10,000, and43 ?£ had incomes of $30,000 or more.

Formal child assessments, observations of motherchild interaction, interviews
with mothers, and questionnaires completed independently by both parents
were obtained through two home visits (within six weeks of program entry and
12 months later). These two data points (Tl and T2), which spanned the first
year of early intervention service, constituted the first phase of the study. A
full description of this initial phase, including extensive data on both child and
family function and change, is available elsewhere (Shonkoff et al., 1992).

The identification of meaningful subgroups within the EICS study sample was
designed to address several interrelated goals. Although we began with three
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groups defined by type of disability (i.e. Down's syndrome, motor
impairment, or developmental delay of uncertain etiology), we sought to move
beyond a traditional diagnostic framework and identify alternative salient
categorizations, such as those determined by a child's functional or health
status, by family demographics, or by parents' wellbeing. Our designation of
specific subgroups and their analysis was intended to guide the development
of social policy, the allocation of public resources, and the design of specific
service strategies, as well as contribute to a richer understanding of the
adaptation of atypical populations.

Four examples illustrate the potential benefits of targeted subgroup analyses
for children with special needs: (1) child diagnosis as an influence on parent
adaptation; (2) child functional impairment as an influence on maternal well
being; (3) child health status as an influence on both child development and
family adjustment; and (4) family functioning as a determinant of maternal
adaptation to the stresses of rearing a child with a developmental impairment.

Child Diagnosis as an Influence on Parent Adaptation
Analyses of the data collected from 190 families indicated generally positive
adaptation by both mothers and fathers during their first year of participation
in an early intervention program. The investigation of differences associated
with the child's type of disability, however, revealed that when significant
differences were found, they consistently revealed more positive adaptation by
the parents of children with Down's syndrome. Furthermore, the distinctions
noted in adaptation between mothers and fathers have important implications
for the design of intervention services.

With respect to parenting stress, as measured by the Parenting Stress Index
(Abidin, 1983), mothers of infants with Down's syndrome had the lowest
average score (indicating lower levels of stress) among the three types of
disability groups at both Tl and T2. Within this subgroup, only four mothers
at Tl and two mothers at T2 had scores above the clinical cutoff that indicates
a level of excessive stress requiring formal mental health services. During the
oneyear study period, the average parenting stress of the mothers of infants
with Down's syndrome remained constant, and only three mothers (T.3%) had
an appreciable increase in their scores.

In contrast, it is quite striking that fathers of children with Down's syndrome
had the highest mean parenting stress score among the three groups of sample
fathers at Tl. One year later, the fathers of children with Down's syndrome
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continued to have a higher average parenting stress score than their wives, and
were the only subgroup for which this pattern existed. On subscale analyses,
fathers of infants with Down's syndrome reported the highest levels of stress
related to their feelings of attachment to their child, exceeding both the scores
of their wives and of both mothers and fathers of children with motor
impairment or developmental delays at both Tl and T2 (Krauss, 1992).

With respect to social support, as measured by an adaptation of the Family
Support Scale (Dunst, Jenkins and Trivette, 1984), mothers of infants with
Down's syndrome reported the largest social networks of the three diagnostic
groups at both Tl and T2, although the differences were not statistically
significant. Furthermore, both mothers and fathers of children with Down's
syndrome perceived their social networks to be signiifcantly more helpful than
did parents of children with motor impairment or developmental delay, at both
study entry and one year later.

These findings have important implications for general policymaking and for
the specific allocation of limited resources in an early intervention service
system. The observation that parents of children with Down's syndrome
perceived their social support networks to be more helpful may reflect the
relative advantage associated with a wellknown and definitively diagnosed
condition. Thus, many families who have a young child with Down's
syndrome may need less professionallymediated support than do families of
children with more ambiguous or less welldefined developmental problems.
On the other hand, the relatively greater vulnerability exhibited by fathers of
infants with Down's syndrome, particularly with respect to their feelings of
attachment to their children, suggests that the professional support offered
shortly after the child's birth ought to explicitly focus on the needs of fathers,
and not primarily on mothers. Indeed, the greater vulnerability of these fathers
in comparison to other fathers in the sample, may reflect the special impact of
diagnosis of a disability during the neonatal period, in contrast to the
identification of a developmental problem later in infancy, after the father has
established an initial relationship with his child.

Child Functional Impairment as an Inlfuence on Maternal
WellBeing
In contrast to the relatively positive adaptation demonstrated by mothers of
children with Down's syndrome, the presence of a motor impairment (most
commonly a manifestation of cerebral palsy) appeared to result in greater
adaptive difficulties. For example, mothers of young children with motor
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impairment reported significantly higher parenting stress at both Tl and T2
than did mothersof children with Down's syndrome. Four mothersof children
with motor impairment at Tl and seven at T2 scored above the clinical cutoff
levels that indicate a need for referral to mental health services.

At study entry, mothers of children with motor impairment had an average
score on the Impact On Family Scale (Stein and Reissman, 1980) that was not
significantly different from other mothers in the sample. However, these
mothers had significantly higher scores (indicating greater adverse impacts) at
T2 than did mothers of children with Down's syndrome. Indeed, their T2
average score on this scale was the highest among the three subgroups of
sample mothers, indicating greater difficulties in social relationships both
within and outside of the family as a result of the child's disability.

The social support networks of the mothers of children with motor impairment
were comparable in size to those reported for other sample mothers at both Tl
and T2. These mothers, however, viewed their social networks as being
significantly less helpful at both Tl and T2 than did mothers of children with
Down's syndrome.

These data underscore the relative vulnerability that characterizes parents of
children with motor impairments, in comparison to parents of children with
Down's syndrome. Further study will be needed to determine the extent to
which these differences can be attributed to the diagnostic and prognostic
uncertainty related to early motor difficulties, the possibility of greater stigma
associated with a diagnosis of cerebral palsy than with one of Down's
syndrome, differences between the early manifestations of Down's syndrome
and those of a specific motor impairment, or other factors yet unknown.
Regardless of the explanatory factors, these data indicate a relatively greater
need for support for parents of children with early motor problems, such as
those associated with cerebral palsy.

Child Health Status as an Influence on Both Child
Development and Family Adjustment
In view of the potentially adverse impact of a chronic medical problem on
early child development, it is striking that the literature on young children with
disabilities has paid such little attention to health variables. In our own study,
a review of the medical records (both primary care and subspecialty
consultation) for all sample children indicated that the overwhelming majority
were physically quite healthy. Nevertheless, almost onequarter (N=46)of the
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children had congenital cardiac malformations, 31 of whom had Down's
syndrome. Almost onefifth (N=35)of the total sample were reported to have
a seizure disorder. Twenty percent (N=38)of the sample had strabismus, and
/03 (N=22) were diagnosed as having had at least one episode of asthma.

Analyses of both child and family data for the subgroups of children with
seizure disorders or congenital cardiac problems revealed several interesting
and consistent findings. At study entry, children with seizure disorders were
not significantly different from the rest of the sample in mental age,
spontaneous play, adaptive behavior, or interactive skills with their mothers.
However, their mothers (in comparison to mothers of children without
seizures) reported a higher rate of adverse impacts on their family as a result
of having a child with special needs. One year later, children with seizure
disorders (in comparison to children without seizure disorders) demonstrated
significantly lower scores in mental age, spontaneous play, adaptive behavior,
and interactive skills, while their mothers demonstrated persistently higher
ratings on adverse family impacts and reported significantly higher parenting
stress.

Children with cardiac problems, on the other hand, demonstrated significantly
higher scores at study entry in mental age, spontaneous play, adaptive
behavior, and childmother interactive skills than did children without cardiac
diagnoses. However, mothers of children with cardiac problems demonstrated
higher levels of parenting stress and reported their social support networks to
be less helpful at study entry. One year later, although the children with
cardiac problems maintained a higher level of mental age, spontaneous play,
and adaptive behavior than did the rest of the sample, this subgroup showed
significantly lower childmother interactive skills than the rest of the sample.
Moreover, their mothers showed persistently higher levels of parenting stress,
in conjunction with a significantly smaller social network, which was also
viewed as being significantly less helpful than the networks ofmothers whose
children did not have cardiac problems.

Although these data raise more questions than they answer, they underscore
the potential impact of health problems on both child development and family
adaptation. Further followup studies are needed to disentangle the
confounding influences of chronic medical symptoms (e.g. convulsive
episodes, fatigue, respiratory distress), specific treatments (especially regarding
the side effects of medication), and the additional psychological burden
imposed on families whose young children must contend with the dual
challenges of a developmental disability and a chronic health problem.
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Family Functioning as a Determinant of Maternal
Adaptation to the Stresses of Rearing a Child with a
Developmental Impairment
Extensive analyses of both mothers' and fathers5 adaptation to the task of
rearing a young child with a disability indicated that most sample parents fell
well within the normative range of adaptation reported for parents of young
children without disabilities. However, a subgroup was identified in which
both mothers and fathers reported degrees of parenting stress that exceeded the
clinical levels reflective of potentially significant maladaptation. Specifically,
analysis of information collected from 97 married couples for whom complete
data on all measures were available for both mothers and fathers at Tl and T2
indicated that approximately onefifth(N = 19) of the families could be
categorized as clinically "highly stressed". Statistical comparisons between the
"high stress" and "normative stress" families failed to reveal significant
differences based on either standard demographics or on the functional
characteristics of the children at study entry or one year later. Specifically,
children of the "highly stressed" parents were no different from children of
parents with "normative stress" in their type of disability, health status,
prematurity status, gender or age. Further analysis revealed no significant
differences at Tl or T2 in the children's mental age, adaptive skills,
spontaneous play or interactive behavior with their mothers. Finally, the
"highly stressed" families did not differ from families reporting normative
levels of stress regarding income, maternal or paternal education levels or
parental employment status.

Despite the absence of significant differences in standard demographic
variables or aspectsof child performance, further analyses indicated important
differences between "highly stressed" and "normatively stressed" couples in
both family functioning and social support at Tl. For example, at the time of
entry into the study, both mothers and fathers in the "high stress" group rated
their family as being less adaptable and less cohesive, as measured by the
Family Adaptability and Cohesion Evaluation Scale (FACES II; Olson, Bell
and Portner, 1982). Furthermore, mothers in the "highly stressed" families
rated their social support networks as being significantly less helpful, reflecting
a greater sense of social isolation.

These findings suggest that family maladaptation, when present, may be
associated with underlying family dysfunction rather than with the nature or
level of severity of the child's disability. Such data raise important questions
about the tendency toward childdriven eligibility criteria for early intervention
services. Indeed, our findings support the contention that basic eligibility
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standards and decisions regarding levels of service delivery should be
determined by a more balanced approach to both family and child
characteristics.

Discussion
The data presented in this paper underscore the need for more creative
classification systems for understanding patterns of adaptation and determining
the service needsof young children with disabilities and their families. Within
group variability may be as great as the differences among conventionally
defined disability groups, and therefore categorization based primarily on
traditional childfocused diagnostic labels demands criticalreevaluation.

Innovative approaches to subgroup classification are critical for three aspects
of the delivery of early intervention services: (1) determination of eligibility
for program enrollment; (2) determination of level of service delivery; and (3)
evaluation of service impacts on children and families. Service eligibility
determinations demand a careful examination of both child and family
characteristics, which should cut across traditional diagnostic and demographic
subgroupings. In some circumstances, a wellfunctioning family that has a
young child with Down's syndrome and an extensive informal support system
may do very well with a modest level of professional intervention. In contrast,
an isolated and poorly functioning family with a young child who is simply "at
risk" for developmental difficulties may require an extensive service effort.

For the child with a developmental problem, the determination of a specific
diagnosis is merely a beginning. Before an appropriate service plan can be
formulated, there must be a comprehensive evaluation of the child's health
status and functional abilities in such critical domains as language and
mobility. For the family, the collection of simple descriptive data regarding
parent education levels and family income only begins to identify service
needs. More careful ascertainment of issues related to family cohesion and
adaptability, the size and helpfulness of existing support networks, and the
nature and quality of individual parental coping resources is a vital prerequisite
to the development of an appropriate, individualized family service plan. The
subgroup analyses presented in this chapter are offered as selected examples
of how individual differences in child and family needs can be considered
within the context of early childhood intervention. Further investigation is
needed to generate knowledge that will contribute to a greater understanding
of variability among children with disabilities and their families. The ultimate
goal for the field of early childhood intervention is to balance the need for
useful generalizations with an appreciation of the considerable individual
variation that characterizes children with special needs and their parents.
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Intrauterine growth retardation (IUGR) remains the second leading known
cause of fetal death, and has been cited as causing impaired development
throughout childhood (Witter, 1993). The most commonly used definition of
IUGR refers to infants who weigh less than 2,500 grams at birth and who are
below the tenth percentile in weight for gestational age. The incidence of
IUGR varies from37 9£ of all deliveries, and neonates who are born at term,
but are small for gestational age (SGA), constitute33 9£of all low birth weight
infants (Brar and Rutherford, 1988).

The longtermmorbidity includes problems in the areasof cognition, language,
attention and behavior. IUGR has been associated with developmental
disabilities manifested by low intelligence quotient (IQ) scores, learning
problems, behavioral disorders and attentional deficits (Brar and Rutherford,
1988; Harel et al., 1991). However, information concerning the longterm
cognitive and behavioral development of children with IUGR is inconclusive.

Fitzhardinge and Steven's prospective study of 96 fullterm, smallfordate
infants (1972) showed that despite IQ scores in the typical range, a significant
number of the children performed poorly in school at ages four, six and eight
years, with onethird of the children with IQ scores over 100 failing
consistently. The difference in school performance between the study group
and the comparison groups was highly significant. There was no significant
correlation, however, between severity of IUGR and subsequent IQ scores.

1 The Institute for Child Development, and the Pediatirc Neurology Unit, Division
of Pediatrics, Tel Aviv Medical Center, Tel Aviv University
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In a study of 76 children (Low et al., 1982), no significant differences were
found in the incidence of cognitive impairment or developmental delay between
children with IUGR who were mature at birth and a control group. However,
a significant correlation was found between socioeconomic status and
subsequent occurrence of motor and cognitive deficits. In a study of 105 18
yearold males who were SGA at birth, no significant difference was found in
IQ scores when the study group was compared with the national average of 18
yearold army recruits (Nilsen et al., 1984).

In a 14year followup of 12,000 children with normal and abnormal birth
weights for gestational age, delayed schooling and educational subnormality
was significantly more frequent among children in the low birth weight cohorts
(Rantakallio, 1985). Furthermore, Low et al. (1992) found significantly lower
fullscale IQ scores, learning deficits and behavioral problems of inattention
and anxiety among children aged9 to 11 years with IUGR.

The present study, which is concerned with the psychological aspects of
IUGR, examines the cognitive functioning and perceived behavioral
development of children with IUGR at two years of age. It compares children
with IUGR and a control group of typically developing children at ages six
months, one year and two years with regard to (1) level of cognitive
functioning; (2) maternal perceptions of child behavioral characteristics; and
(3) maternal stress and anxiety associated with parenting.

Methods
The study population comprised 179 newborns diagnosed as having IUGR,
either in utero or at birth, whose parents consented to participate in a long
term prospective followup beginning September 1, 1989. The newborns, who
were born at the Serlin Maternity Hospital in Tel Aviv, all had a birth weight
of less than the tenth percentile for gestational age. Newborns with genetically
determined or major system anomalies were excluded from the study.

The control group consisted of children randomly selected for each age group
from neighborhood Family Health Clinics. These children had a birth weight
appropriate for gestational age (AGA) and were recruited from clinics in three
different neighborhoods of Tel Aviv: one in a middle to uppermiddleclass
neighborhood, the second in a middleclass neighborhood, and the third in a
lowerclass neighborhood (to control for the effect of socioeconomic status).
Children from the three clinics were combined to form a single reference
group to compare with children in the IUGR group.
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The infants were given a psychological examination at ages six months, one
year and two years at the Tel Aviv Institute for Child Development. In each
of the three examinations they were given a cognitive assessment using the
Bayley Scales of Infant Development(Bayley, 1969). In addition, the infants'
mothers were asked to complete the Hebrew version of Spielberger's State
Trait Anxiety Inventory (Spielberger, Gorsuch and Lushene, 1970; Teichman
and Melnick, 1985), and the Parenting Stress Index (Abidin, 1990). Children
and mothers in the control group completed the same examinations and
questionnaires at the neighborhood Family Health Clinics.

Data were collected from the IUGR and the control groups on the age, number
of years of schooling and health status of each parent, and on the number of
children in the family and the birth order of each infant. Also examined were
socioeconomic risk factors such as mother's marital status, welfare status and
drug abuse status, and the family history of each parent.

To measure cognitive functioning in the two groups, the Mental Development
Index (MDI) of the Bayley Scales of Infant Development was used. The
Bayley Scales assess the developmental functioning of infants and children
aged 2 to 30 months, while the MDI measures memory and object
permanence, problemsolving, vocalization and language, visualmotor
coordination, number concepts and social skills. The MDI scores for the two
groups at age six months were corrected for prematurity where necessary,
while the uncorrected scores were used to compare the two groups at ages one
and two years  uncorrected MDI scores being more highly correlated with
later cognitive development (Siegel, 1983).

Mothers were asked to complete the Child Domain Score (CDS) of the
Parenting Stress Index (PSI). The CDS is composed of six subscales: four
related to the child's temperament and two to parental expectationsof the child
and feelings of being rewarded by the child. The four subscales related to the
child's temperament are adaptability (i.e., how well the child handles change
and transitions); demandingness (i.e., pressure on the parents and demands for
attention and help); mood (i.e., excessive crying, withdrawal and depression),
and hyperactivity and distractibility. The two subscales related to parental
expectations and feelings are acceptability (i.e., how close the child is to the
parents' idealized or hopedfor child as regards socially desirable
characteristics), and reinforcement (i.e., the degree to which parentchild
interaction results in a positive affective response in the parent). High scores
in the various subscales of the CDS suggest that the child's characteristics are
a major factor in the overall stress of the parentchild relationship (Abidin,
1990(.



216 Section III: Longitudinal Perspectives

Maternal anxiety was assessed in each of the three examinations using the
Hebrew version of Spielberger's StateTrait Anxiety Inventory. Both state
anxiety, which is transitory and situationally induced, and trait anxiety, which
is a relatively stable personality pattern of anxiety proneness, were examined.
Only maternal scores were used in measuring parental anxiety and parenting
stress because (1) mothers were the primary caregiversof the children in both
groups; (2) previous experience with families of young children suggested that
it would be difficult to recruit fathers for the preliminary and followup
examinations; (3) several studies (e.g. Abidin, Jenkins and McGaughey, 1992)
have found maternal ratings of life stress, child characteristics and maternal
characteristics during the child's first year of life to be signiifcantly better than
paternal or teacher ratings in predicting child adjustment at later ages.

Results
No significant differences were found between the study group of children with
IUGR and the control group of children with AGA birth weight regarding
parents' age, health status and educational level, number of children in the
family, birth orderof the child, and socioeconomic risk facotrs. With regard
ot socioeconomic status, the children with IUGR came from families in the
lower, middle and uppermiddleclass socioeconomic brackets. Ninety
percent of the fathers, and92 9£ of the mothers were between the ages of 25
and 44. Fiftyeight percent of the fathers and61Xof the mothers had between
nine and 12 years of schooling, while32 X of the fathers and30X of the
mothers had between 13 and 16 years of schooling. Fortytwo percent of the
children had no siblings, while 4970 had one or two siblings. There were 96
boys and 83 girls in the study population. Regarding cognitive development at
age two years, both groups of children had mean IQ scores within the normal
range. However, children with IUGR had a significantly lower mean IQ score
than children in the control group (Table 1).

Table 1 : Mental Development Index (MDI) Scores (Bayley Scales of Infant
Development) for the IUGR Group and the Control Group at Two
Years of Age

N Mean+SD

IUGR group 7394.39± 18.03

Control group 42 102.83±17.19

p<0.05
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Global MDI scores of children in the IUGR and the control groups were
compared, and an examination of individual test items on the Bayley Scales
was carried out to assess the percentage of each group which passed these
items according to age norms. The percentage of the children with IUGR and
the percentage of the control group children who passed each item were then
compared. Significant chisquare differences between the two groups were
found at age two years in the scores for three items, all involving visualmotor
coordination. The control group had significantly higher percentagesof passing
scores for these items than the IUGR group.

As noted above, in addition to examining the cognitive functioning of children
with IUGR, the present study also examined maternal anxiety, mothers' social
and emotional characteristics and mothers' perceptions of their children. No
significant differences were found between mothers of children with IUGR and
mothers of children in the control group in the total scores for the StateTrait
Anxiety Inventory and the PSI. However, there were significant correlations
between MDI scores at age two years and subscales in the PSI for both
groups. There were also significant negative correlations for both groups
between child cognitive functioning and reported maternal stress in specific
areas: in some areas, higher levels of child cognitive functioning correlated
with lower levels of reported maternal stress, while in other areas, lower levels
of child cognitive functioning correlated with higher levels of reported
maternal stress. Mothers of children with IUGR with low cognitive functioning
had relatively high Life Stress scores (related to stressful life circumstances
such as death of a relative or loss of a job). In contrast, mothers of children
in the control group with low cognitive functioning reported high stress due
to the perceived mood of the child and his or her acceptability to the mother
(i.e., the possession of socially desirable characteristics). In other words, the
two groups of mothers reported different sources of parenting stress.

Discussion
In reviewing the cognitive functioning of infants with IUGR and typically
developing children with AGA birth weight, significant differences were found
favoring the typically developing children (Table 1). These findings have a
pattern similar to those of Vohr and Oh (1983), indicating generally lower
levels of cognitive functioning in young children with IUGR.

The item analysis of the Bayley Scales scores for the two groups at age two
years revealed significantly lower scores for children with IUGR on three
items of the MDI in the area of visualmotor coordination: correct placement
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of geometric forms in a form board, speed in correct placement of pegs in a
form board and speed in correct placement of geometric forms in a form
board.

One question to be addressed is whether the differences between the two
groups are a random finding, a typical fluctuation in early cognitive
development, or a sign of learning difficulties in IUGR children that will later
become more apparent. Fuller, Guthrie and Alvard (1983) concluded that
premature and smallfordate infants were at risk of "minimal cerebral
dysfunction", including poor ifne coordination. This conclusion was based on
specific neuropathology (neuronal loss) detected in autopsies of premature
infants.

Since no significant differences were found between the IUGR and the control
groups regarding factors such as parents' age, health status and educational
level, number of children in the family, and socioeconomic risk factors, it
appears that biomedical factors are more important than environmental factors
in influencing the cognitive functioning of children with IUGR at age two
years. This supports the findings of Molfese, Holcomb and Helwig (1994),
who found biomedical factors to be more strongly related to cognitive and
language development in the ifrst two years of life than socialenvironmental
factors. There is a need for a longitudinal study to examine these factors in
early childhood, from preschool through early school years.

No significant differences were found in the global anxiety and PS I scores
between mothers of children with IUGR and mothers of children in the control
group, a finding consistent with that of Shonkoff et al. (1992). The latter study
concluded that levels of parenting stress are not invariably higher in families
of young children with disabilities than in families of young children without
disabilities. In the present study, however, an analysis of the maternal stress
reported by mothers of children in the two groups points to some interesting
differences. The mothers of children with IUGR at age two years reported
stress from life circumstances rather than stress related to the child's
temperament or from the parentchild relationship. The mothers of twoyear
old children in the control group, however, cited characteristics of the child
and difficulties in acceptance of the child as causes of stress.

A possible explanation for these differences is the existence of a "special
relationship" between children with IUGR and their mothers. In a carefully
controlled study, Leventhal, Berg and Egerter (1987) found that although
infants with IUGR produce more aversive cries and have poorer interactive
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skills than typically developing infants, they appear to be less at risk of child
abuse from their parents. Similarly, Zeskind (1980) found that parents react
with more tender and caring responses to the cries of highrisk infants than to
those of nonhighrisk infants. The relative fragility and vulnerability of the
infant with IUGR tends to activate feelings of sympathy and protectiveness and
high nurturing responses in his or her mother, and the "special relationship"
between children with IUGR and their mothers often continues to the age of
two years.

Our finding that mothers of children with IUGR tend to report parenting stress
related to life circumstances, while mothers of typically developing children
tend to report parenting stress related to the characteristics of their children is
tentative, since it is not certain whether this finding is random and transient or
a sign of stable patterns of emotional relationship.

The parentchild relationship of infants at biological risk requires further
examination. The longterm cognitive, emotional and behavioral effectsof low
birth weight at gestational age, as evidenced in children with IUGR, have not
yet been sufficiently explored, and an ongoing longitudinal study is required
to examine both the process and the results of development in these children.
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LongTerm Effects of Minor Biological
and Psychosocial Risks on Cognitive Competence,

School Achievement, and Personality Traits1

Christiane Spiel, Ph.D.2

§

Background
There are an increasing number of studies focusing on the longterm effects
of pre, peri, and postnatal risks on children's development (e.g. Lukeman
and Melvin, 1993; Meisels and Plunkett, 1988; Wolke, 1991). Although the
findings in the literature about the developmental outcome of children with
various risks are not unequivocal, there is agreement that children with
biological risks are more likely to have cognitive, social and physical problems
than children with no identified risks (Crnic et al., 1983; Cohen et al., 1988;
MeyerProbst and Teichmann, 1985; Rocissano and Yatchmink, 1983; Ricciuti
and Scarr, 1990). Kopp and McCall (1982) found that particularly for
qualitative developmental steps such as transitions between Piaget's cognitive
stages and for normative life events such as kindergarten and school entry,
biological vulnerability can lead to retardation and difficulties in the course of
development. However, no direct prediction of developmental outcome is
possible.

In order to understand the diverse ways that children born with biological risks
can develop, environmental influences have to be considered (Kalmar and
Boronkai, 1991). Longitudinal studies have shown that the majority of at risk
children with supportive socioeconomic conditions  even those with
considerable biological risks  gradually "catch up", while children living
under adverse socioeconomic conditions do not (MeyerProbst and Teichmann,

1 This research was supported by the Austiran Fonds zur Fordrung der
wissenschatflichen Forschung Grant No. P7630SOZ. The author wishes to thank U.
Sirsch, G.M. Jusner, P. Schwarzler, P. Wagner, and M. Busch for their support.

2 Department of Psychology, KarlFranzensUniversitat Graz
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1985; Sticker, 1985; Werner and Smith, 1982). Moreover, the signiifcance of
biological risk factors generally decreases around the age of three years, while
that of psychosocial risk factors increases (Aagaard, 1986; Baker, Mednick
and Hunt, 1987; Cohen et al., 1988; Werner and Smith, 1982).

The influence of social factors is by no means simple. On the one hand, birth
risks are frequently associated with poor environmental conditions (Kalmar and
Boronkai, 1991; Kopp and Kaler, 1989). However, environmental conditions,
due to an interplay of organic and previously existing environmental factors,
are not stable over time. These factors are summarized in Horowitz's (1969)
and Lewis' (1972) interactional model and in Sameroffs and Chandler's
(1975) transactional model. In general, research which focuses on complex
outcome variables (e.g. school achievement, emotional behavior), must take
complex environmental influences (e.g. parentchild relationships, educational
style) into account (see Shonkoff et al., 1992).

An additional aspect to be considered when interpreting empirical findings is
the type of research design. Most frequently, researchers compare children
with risks to children without risks. However, these two groups are
comparable for only a limited number of variables. For example, Crnic and
his colleagues (1983) were able to show that children with severe risks differ
from children with no risks in the behavior patterns they evoke in reference
persons such as parents and teachers. In addition, risk samples are most likely
"pseudohomogeneous" (MeyerProbst and Teichmann, 1985), and therefore
differ in developmental pathways.

We conducted a longitudinal study in Viennawhich was designed to investigate
increased vulnerability of children with risks from a longterm perspective.
The view taken here is that biological vulnerability becomes apparent not only
in connection with qualitative developmental steps but also in connection with
special environmental demands, e.g. coping with environmental changes
(Spiel, 1990). Regarding research design, the study examines a random sample
of children drawn from 13 daycare centers in Vienna. The day care centers
were representatively selected from among the government day care centers
in the different districts of the city. The number of children in a day care
group ranged from 12 to 18. Mean SES of the parents was slightly above
average.

Data regarding biological risks and development in the first two years of life
were obtained retrospectively from parent interviews. Therefore, only a limited
range of risks was to be expected among these children, since presumably only
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children with relatively mild sequelae of biological risks attend a normal day
care center. For that reason, we decided: 1) not to focus on a single predictor
variable but on an accumulation of variables; and 2) to describe subjects in
terms of optimal versus suboptimal biological conditions as described by
Prechtl (1980; see also Largo et al., 1989). It was assumed that global
optimality scores for psychosocial conditions are good predictors of
developmental outcome (see MeyerProbst and Teichmann, 1985; Sameroff et
al., 1993; Siegel, 1982). In addition, it was assumed that the probability of
detecting sequelae of vulnerability increases as task complexity increases.
Therefore, the project studied complex outcome variables, such as cognitive
competence, school achievement, andsocialemotional behavior, which are
different facets of social competence (Zigler and Trickett, 1978).

This study is part of a longitudinal Viennese project focusing on "social
competence from infancy to early adolescence". The project analyzes
conditions which facilitate or hinder the development of social competence,
especially with regard to school achievement.

Subjects
As explained above, a random sample of infants was drawn from daycare
centers in Vienna. The mean age of the subjects at first data collection in 1981
was 2.56 years, with a range from 2.06 to 3.06. Analyses presented in this
paper stem from the third data collection carried out in 1990 and 1991. Data
from 91 children (mean age 12.00 years, range 12.22 to 13.06 years, 47 girls
and boys) and their families were included in the analyses. The sample
consisted of 63 subjects belonging to the longitudinal sample while 28 children
were additionally obtained from service centers for families. No intervention
programs were administered to the subjects and neither the children nor their
parents knew that the study focused on risks.

Method
Predictor Variables
Biological opitmality. Information about biological risks was collected
retrospectively from parent interviews. Twentyone different biological risk
factors were assessed, including pre, peri and, postnatal conditions (Table 1).
Lower limits for optimal endowment (optimality) were established using a
method similar to that of Touwen (1979) and Largo et al. (1989). As Prechtl
(1968) has pointed out, it is difficult to specify the weight of obstetrical
complications. It seems much easier to specify an optimal range.
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Table 1 : Biological Risks

Number with risks
Items Optimum in the sample

Maternal age 1835 years 8

Smoking absent 25

Bleeding none 7

Infection absent 0

Severe disease none 1

Medication absent 16

Operation none 5

Placental function normal 2

Hormonal status normal 2

Danger of premature birth absent 18

Twins (multiple birth) no 6

Gestational age 3841 weeks 32

Duration of contractions 424 hours 29

Malpresentation absent 7

Vacuum extraction absent 4

Forceps absent 0

Lack of oxygen absent 2

Birth weight 2,5004,300 gs 11

APGAR at 1 min > 7 8

APGAR at 5 mins >8 3

Stay in hospital as long as mother 8
(not caused by birth weight(
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Table 2 shows the correlations between the different biological risks. Most of
the correlations approach zero.

Table 2: Correlations between Biological Risks

SM BL SD ME OP PF HS DRB TW GA DC MP VE LO BW A1 AS HO
MA .10 .09 .03 .06 .07 .05 .22 .04 .23 .06 .12 .20 .07 .05 .13 .13 .16 .18
SM .01 .06 .15 .15 .09 .08 .12 .13 .06 .05 .10 .01 .08 .00 .02 .11 .10
BL .03 .19 .07 .24 .24 .48 .08 .13 .02 .08 .06 .04 .11 .06 .18 .20
SD .22 .44 .02 .02 .21 .03 .08 .07 .03 .02 .02 .04 .03 .02 .03
ME .40 .32 .07 .64 .12 .02 .01 .08 .10 .07 .09 .16 .08 .26
OP .04 .04 .24 .06 .02 .04 .07 .05 .04 .21 .07 .04 .07
PF .02 .11 .04 .05 .10 .04 .03 .02 .06 .05 .03 .05
HS .30 .04 .11 .10 .04 .03 .02 .06 .05 .03 .43
DPB .13 .10 .04 .06 .11 .07 .07 .14 .06 .43
TW .17 .18 .42 .16 .04 .17 .23 .20 .08
GA .00 .13 .05 .20 .37 .18 .25 .14
0C .20 .15 .10 .04 .12 .01 .12
Mp .06 .24 .27 .35 .18 .20
VE .03 .08 .07 .26 .07
LO .06 .05 .03 .05
8W .24 .12 .01
A1 .38 .18
A5 .06

p<0.05; all correlations > .20 are significant.
MA = Maternal age, SM = Smoking, BL = Bleedings, SD = Severe disease, ME =
Medication, OP = Operation, PF = Placental function, HS = Hormonal status, DPB =
Danger of premature birth, TW = Twins, GA = Gestational age, DC = Duration of
contractions, MP = Malpresentation, VE = Vacuum extraction, LO = Lack of oxygen,
BW = Birth weight, Al = Apgar at 1 min, A5 = Apgar at 5 mins, HO = Stay in
hospital.

The range of variations in the biological variables for the sample is shown in
Table 3. As was expected (because of the recruitment of the subjects) only
slight risks could be observed.
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Table 3: Range of Biological Variables

Maternal age 17.5  40.5 years

Gestational age 32  43 weeks

Duration of contractions 1  81 hours

Birth weight 1,8504,550 gs

Apgar at 1 min 6  10

Apgar at 5 mins 8  10

For each child, an individual biological optimality score was established (Table
4). The distribution in the sample ranged from 21 (optimality in all conditions)
to 14 (suboptimality in seven conditions).

Table 4: Distribution of Biological Optimality Scores

Optimality in Frequencies
number of conditions (N=91) Percent

21 13 14.3

20 29 31.9B +

19 15 16.5

18 18 19.8

17 8 8.8

16 3 3.3 B

15 1 1.1

14 4 4.4

B+ = Higher optimality score, B = Lower optimality score.

Psychosodal opitmality. A similar procedure was established for psychosocial
conditions. These included both socioeconomic conditions such as family
income as well as more narrow psychosocial factors such as relationships in
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the family and the care situation, etc. Data were collected both from parent
interviews and from child interviews. In sum, 14 different socioeconomic and
psychosocial risk factors were included and limits for optimal conditions were
established (Table 5).

Table 5: Psychosocial Risks

Items Optimum Number with risks

Years of maternal education > 9 years 48

Years of paternal education > 9 years 56

Family income/family members > 500 US $ 28

Living space/family members>20 m2 37

Separate room existing 45

Mairtal status marired 42

Maternal employment 1st year not

2nd year only part time 15

Current care situation no boarding school

no dayhome 39

Communication style in the family (more) loving 14

Relationship to mother (more) positive 4

Relationship to father (more) positive 7

Reaction to birth of siblings (more) positive 6

Relationship to siblings (more) positive 10

Responsive persons available 6

Table 6 shows the correlations among the different socioeconomic and
psychosocial risks. Most of the correlations approach zero.

Comparable to the biological optimality score, an individual psychosocial
optimality score was established for each subject, using a method similar to
that of MeyerProbst and Teichmann (1985). Scores ranged from 14
(optimality in all conditions) to 6 (suboptimality in 8 conditions) (Table 7(.
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Table 6: Correlations between Psychosocial Risks

PE Fl LS SR MS EM CS CF RM RF RBS RS RP

ME .66 .21 .30 .05 .10 .07 .05 .01 .03 .08 .01 .18
.05
PE .20 .26 .04 .21 .06 .09 .04 .07 .03 .07 .05 .07
Fl .42 .07 .06 .03 .12 .02 .01 .02 .15 .17 .01

LS .18 .10 .12 .04 .06 .02 .12 .07 03
.02

SR .06 .10 .11 .10 .05 .18 .08 .25
.13
MS .16 .10 .09 .07 .06 .11 .03 .41
EM .10 .09 .13 .12 .13 .00 .14
CS .21 .11 .13 .15 .11
.05
CF .54 .16 .10 .06 .03
RM .09 .03 .07 .17
RF .05 .07
.13

RBS .09 .06
RS .13

p<0.05; all correlations > .20 are signiifcant.
ME = Years of maternal education, PE = Years of paternal education, Fl = Family
income per family members, LS = Living space per family members, SR = Separate
rooms, MS = Marital status, EM = Maternal employment, CS = Current care situation,
CS = Communication style in the family, RM = Relationship to mother, RF =
Relationship to father, RBS = Reaction to bitrhofsiblings, RS = Relationship to siblings,
RP = Responsive persons.

Table 7: Distribution of Psychosocial Optimality Scores

Optimality in Frequencies
number of conditions (N=93) Percent

14 6 6.5
13 4 4.3
12 14 15.4PS +
11 16 17.2
10 19 20.4
9 13 14.0
8 13 14.0 PS
7 6 6.5
6 2 2.2

PS+ = Higher optimality score, PS = Lower optimality score.
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Outcome Variables
The following outcome variables, related to different facets of cognitive and
social competence, were examined:

Cognitive competence was assessed with the Adaptive Intelligence Test Battery
(AID; Kubinger and Wurst, 1988), which is based on a model similar to the
Wechsler Intelligence Scale for Children (WISCR; Wechsler, 1974). As noted
by the authors, AIDsubscales measuring knowledge in different domains are
more influenced by parental support than AIDsubscales measuring
performance in information processing. Therefore, using confirmatory factor
analyses, subscales were divided into two groups (Spiel, in press):

Cognitive competence more strongly influenced by parental support
(knowledgesubscales ; AID1), e.g., everyday knowledge;

Cognitive competence less strongly influenced by parental support
(information processingsubscales; AID2), e.g., digit span  numbers.

School achievement was evaluated via the mean score of the main school
subjects (German and Mathematic), taking into account different school types.
School achievement from first to fourth grade (Gl to G4) was included in the
analyses.

Coping behavior of the child was obtained from parent interviews. Parents
were asked to retrospectively assess their child's coping with different
developmental demands, e.g. whether the child was pleased with the new
situation (kindergarten or school entry).

Five measures regarding coping were derived from the interviews.
Coping with kindergarten entry (KGE; alpha reliability = .92)
Coping with school entry (SE; alpha reliability = .69)
Coping with school change (SCH; alpha reliability = .61)
Time required for home work (HW; single assessment on a ifvepoint
rating scale)
Problems in coping with school demands (SD; single assessment on a four
point rating scale)

Prerequisites of school achievement. The following two measures were
obtained via standardized ratings by a trained observerof the child's behavior
while taking the intelligence test (Kubinger and Wurst, 1988).

Task commitment (TC), e.g. accuracy and rate of work (alpha reliability
= .69)
Socialemotional behavior (SEB), e.g. social contact (alpha reliability =
.85(
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Procedure
To compare developmental outcome in subjects who differed in biological and
psychosocial optimality, the sample was divided with regard to both domains,
following the method of MeyerProbst and Teichmann (1985). Subjects with
biological optimality scores equal to or higher than 18 were described to be of
higher optimality, while subjects with optimality scores below 18 were
described to be of lower optimality (see Table 4). Subjects were considered to
be of higher psychosocial optimality if their score was higher than or equal to
10; otherwise they were considered to be of lower psychosocial optimality
(Table 7). Table 8 shows the description of the four different optimality
groups.

Table 8: Description of Four Different Optimality Groups

B/PS B+/PS B/PS+B+/PS+

Number of subjects 8 26 8 49
Girls 5 16 4 22
Boys3 10 4 27

Biological optimality
Mean score 16.25 19.39 15.63 19.55

SD 1.04 1.06 1.51 1.04

Psychosocial optimality

Mean score 7.88 8.15 10.38 11.49

SD 0.99 0.88 0.52 1.26

B+ = Higher biological optimality score, B = Lower biological optimality score,
PS+ = Higher psychosocial optimality score, PS = Lower psychosocial optimality score.

Correlations among biological and psychosocial optimality scores and
developmental outcome variables were computed. Subsequently, the four
groups differing in biological and psychosocial optimality were compared on
all outcome variables by meansof Analysis of Variance (ANOVA) procedures.
For comparing mean scores, Duncan procedures were applied. For the sake
of simplicity, all outcome variables were scored in such a way that a higher
score indicated better outcome. Classification into risk groups was made
retrospectively (i.e., neither the examiner nor the caretakers and parents knew
which group a child belonged to(.
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Results
Table 9 shows the correlations among biological and psychosocial optimality
scores and developmental outcome variables. Biological optimality and
psychosocial optimality are not significantly correlated. However, mostof the
outcome variables are correlated to both optimality scores. The biological
optimality score shows a significant correlation with all outcome variables
except coping with kindergarten entry and coping with school entry. Highest
correlations were observed with task commitment and school achievement in
fourth grade. By way of comparison, the psychosocial optimality score was
significantly correlated with all outcome variables except coping with
kindergarten entry, coping with school entry, and coping with school change.
Highest correlations were observed with AID1 (verbalsubscales, which are
more strongly influenced by parental support) and socialemotional behavior.

In addition, most of the outcome variables were correlated with each other.
Highest correlations were observed between the four school grades (between
.89 and .95), which indicated high stability of school achievement. In addition,
cognitive competence, especially as measured on verbalsubscales which are
more influenced by parental support, correlated highly with school
achievement. The three coping measures  coping with kindergarten entry,
coping with school entry, coping with school change  showed the lowest
correlations with the other outcome variables. Results regarding time required
for home work and problems in coping with school demands were quite
similar. Both outcome variables showed the highest correlations with school
achievement from first to fourth grade; problems in coping with school
demands showed even higher correlations. In addition, problems in coping
with school demands are highly related to task commitment. Task commitment
is significantly related to all the outcome variables. The highest correlations
were observed with cognitive competence and school achievement. Social
emotional behavior is not as highly related to most of the other outcome
variables as task commitment. The highest correlations were observed with
measures of cognitive competence and task commitment.
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Table 9: Correlations between Biological and Psychosocial Optimality Scores
and Developmental Outcome Variables

PS AID1 AID2 G1 G2 G3 G4 KGE SE SCH HW SD TC SEB

B .12 .29 .23 .37 .32 .35 .42 .10 .18 .28 .23 .20 .50 .24
PS .47 .24 .25 .22 .32 .27 .02 .04 .01 .24 .29 .39 .47
AID1 .55 .63 .70 .74 .78 .11 .09 .20 .33 .47 .72 .49
AID2 .47 .48 .53 .55 .10 .29 .21 .40 .43 .54 .50
G1 .91 .89 .90 .22 .17 .06 .45 .51 .54 .36
G2 .93 .93 .11 .14 .10 .48 52 .58 .42
G3 .95 .20 .10 .13 .49 59 .61 .45
G4 .21 .10 .12 .50 .53 .67 .47
KGE .06 .28 .08 .07 .20 .15
SE .34 .21 .35 .32 .15
SCH .25 .20 .28 .16
HW .49 .28 .31
SO .52 .44
TC .65

B = Biological optimality score, PS = Psychosocial optimality score, AID 1 = Cognitive
competence (more influenced by parents support), AID 2 = Cognitive competence (less
influenced by parents support), G 1G 4 = School achievement from first to fourth
grade, KGE = Coping with kindergarten entry, SE = Coping with school entry, SCH =
Coping with school change, HW = Time required for home work, SD = Problems in
coping with school demands, TC = Task commitment, SEB = Socialemotional behavior.

Table 10 shows the mean values and standard deviations (in brackets) of all
outcome variables for the four different optimality groups. For the sake of
simplicity all outcome variables wereztransformed. In addition, Table 10
shows the results of ANOVAs. In general, there are significant differences
among the four groups in most of the outcome variables. For all variables,
subjects with higher optimality both in biological and psychosocial conditions
(B+/PS+ ) showed the highest values, i.e. the best outcome.
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Table 10: Outcome scores (zscores; means, standard deviations) by different
optimality groups

B/PS B+/PS B/PS+ B+/PS+ F p

AID \ .94 .51 .27 "50 I 1144 I 000
(91) (.84) (1.67) (.63)

AID 2 .67 .21 .31 .283 34 023
(.98) (1.04) (1.30) (.87)

Gl 99 10 .39 .36 6.97 000
)134( )88( )L54) (.52)

G3 79 .31 .55 .43 8.60 000
)150( )75( )1.71( ).51(

G4 .83 .21 .70 .41 9.09 000
(132) (78) (L54) (54)

KGE 15 .08 .34 .03 35 790
(106) (99) (.94) (1.02)

SE 29 03 .49 .101 01 392
(1.12) (106) (.92) (.97)

SCH 41 13 .79 .122 59 059
(1.04) (1.07) (1.09) (.90)

HW 36 .30 .61 .34 4.46 006
(1.03) (.97) (.65) (.95)

SD .57 .32 .29 .33 4.12 009
(1.09) (1.03) (1.01) (.88)

TC 1.55 .18 57 .46 16.81 000
(1.25) (.87) (1.19) (.60)

SEB 116 43 .10 .39 10.06 000
| (96) (88) (.89) (.87)

B+ = Higher biological optimality score, B = Lower biological optimality score,PS +
= Higher psychosocial optimality score, PS = Lower psychosocial optimality score, AID
1 = Cognitive competence (more inlfuenced by parents support), AID 2 = Cognitive
competence (less inlfuenced by parents support), G 1G 4 = School achievement from
first to foutrh grade, KGE = Compensation of kindergatren entry, SE = Compensation
of school entry, SCH = Compensation of school change, HW = Time required for home
work, SD = Problems in coping with school demands, TC = Task commitment, SEB =
Social emotional behavior.

Regarding cognitive competence, larger group differences were observed for
the measure consisting of verbalsubscales which are more strongly influenced
by parental support (AID1) than for the measure consisting of information
processingsubscales which are less strongly influenced by parental support
(AID2). Subjects belonging to Group B+/PS+ showed significantly higher
scores in AID1 than subjects of all other groups; for AID2, significant group
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differences were observed between GroupB+ /PS + and both groups with
lower biological optimality independent of psychosocial conditions (Group B
/PS+ and Group B/PS). In both cognitive competence measures, subjects
with lower optimality in both conditions (B/PS) showed the poorest outcome.
Subjects from Group B/PS+ showed higher values in AID1 than in AID2.
Opposite results were observed for GroupB+ /PS .

Results regarding school achievement were stable from ifrst to fourth grade.
In all cases, Group B + /PS + showed the best school achievement 
significantly higher than the other groups  followed by GroupB+ /PS . The
poorest school achievement was observed in subjects belonging to Group
B/PS with lower optimality in both domains. The largest group differences
were observed for first grade.

For coping with kindergarten entry, coping with school entry, and coping with
school change, no significant differences among the four groups were
observed. However, there is a tendency that coping with environmental
changes becomes more and more difficult for subjects with lower biological
optimality (Group B/PS+ and Group B/PS) as they get older.

Regarding time required for homework and problems in coping with school
demands, subjects with higher optimality in both domains significantly differed
from the three other groups, while differences among these groups were only
modest. Subjects belonging to Group B+/PS+ required the shortest time for
homework and showed fewest problems in coping with school demands.

For task commitment, the largest mean differences among the four groups
were observed. Subjects of GroupB+ /PS + with higher optimality in both
domains were found to have significantly better task commitment than the
other groups. Subjects belonging to Group B/PS, lower optimality in both
domains, were found to have significantly lower task commitment than the
other groups. A similar but less extreme result was obtained with regard to the
socialemotional behaviorof the subjects. Subjects of Group B/PS were given
significantly lower assessments than subjects of the other groups. No mean
differences were observed between GroupB+ /PS + and GroupB/PS + , while
subjects belonging to Group B+/PS showed significantly lower assessments
than subjects of GroupB +/PS + .
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Discussion
Before discussing the results, several study features should be noted: First,
only subjects with slight risks were observed; second, the focus was on global
optimality scores and on global outcome variables; and third, no intervention
program were administered.

The results of the study support the importance of longterm followup of
children with biological risks. In addition, the results highlight the impact of
environmental influences and the complex relationships among biological and
psychosocial variables. In contrast to frequent observations in the literature
(e.g. Kopp, 1983; Kopp and Kaler, 1989), biological risks were not found in
this study to be generally associated with poor social conditions. These
observations suggest caution regarding the generalizability of our study.

The results demonstrate that global optimality scores regarding both biological
and psychosocial variables are significant predictors of developmental
outcome. In agreement with the findings of the Rostocker longitudinal study
(MeyerProbst and Teichmann, 1985), subjects with lower optimality in both
domains have the poorest outcome. However, in contrast to common findings
(Cohen et al, 1988; Drillien, Thomson and Burgoyne, 1980; Largo et al.,
1989) favorable environmental conditions were not associated with a reduction
in developmental problems in children with biological suboptimality. In our
sample, lower optimality in both biological and psychosocial conditions
appears to have a separate impact on developmental outcome. However, there
are some differences in outcome depending on the type of suboptimality.
While our data suggest that subjects with lower biological optimality have
more deficits in the achievement domain (e.g., school achievement, task
commitment), subjects with lower optimality in the psychosocial domain
appear to have more deficits in their socioemotional behavior. It should be
emphasized that the largest group differences are observed for task
commitment which has not been studied frequently in children at risk. The
cumulative effect of biological and environmental variables manifests itself
particularly in that outcome variable.

It is an interesting and not entirely expected finding that children with low
biological optimality find it increasingly difficult to cope with environmental
change  kindergarten entry, school entry, and school change  and that
differences to children in the other groups increase with time. The largest
differences were observed in coping with school change. Yet, none of the
differences reached statistical significance. There are several possible reasons
for these findings. Data regarding the child's coping behavior were collected
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from parent interviews. For example, the frame of reference of the parents
might not be broad enough to objectively assess their child.

In view of the increasing deficits found for children with lower biological
optimality, our results on all outcome variables are consistent and compatible.
These findings demonstrate that the accumulation of risks or, in other words,
the accumulation of suboptimality, has longterm effects if complex outcome
variables are studied. These ifndings are consistent with Lewis' (1972)
assumption that the present state of an individual is the result of an interaction
between his or her previous state and present environment, while the previous
state is the result of an interaction between the state preceding it and the
environment at that time (see Kalmar, 1988). The psychosocial optimality
score established in the study included both previous and present
environmental conditions. Therefore, it can be concluded that, in the long run,
unless effective intervention programs are administered, the accumulation of
suboptimality in different domains will lead to poorer outcome for children
at risk.
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Children at Risk: Are there Differential Effects
of Diverse Risks or Risk Combinations?1

Georg Spiel, M.D.2 Getrrude Bogyi, Ph.D. 3 Gudrun Jusner, Ph.D.4
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Introduction
The term "developmental risk factors" refers to a wide rangeof biological and
environmental conditions that are associated with an increased probability of
physical (motor), cognitive, emotionalaffective, and social problems. In some
instances, for example when there are anomalies of autosome chromosomes,
severe, nongenetic prenatal infections, severe perinatal complications, or
postnatal insults of the central nervous system, the probability of
developmental problems is very high (Crnic et al., 1983; Cohen et al., 1988;
MeyerProbst and Teichmann, 1985; Rocissano and Yatchmink, 1983). In
other instances, such as that of preterm birth without any other complications,
the probability of developmental problems is relatively low.

It should be kept in mind that during the past 30 years, as a result of
medicotechnological as well as medicosocial progress, the incidence of infant
mortality has decreased and the spectrum of causes of infant mortality has
changed. Changes in the frequency and type of morbidity also continue to
occur. During the past 30 years, for example, concerns have become
increasingly focused on risk factors that arise in the prenatal period. Their
influence on serious kinds of morbidity  and hence on severe disabilities 

1 In cooperation with: R. Bernhofer, K. Lebersorger, E. Pilz, G. Schmidt.
With special thanks to: Helene Kapaun, Head of the Health Office of Vienna

2 Department of Neurology and Psychiatry for Children and Adolescents and Special
Education, Klagenfurt

3 Department of Developmental Diagnosis, Health Office of Vienna

4 Interdisciplinary Institute for Early Intervention, Vienna
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is very high. They include a wide range of genetic or exogenous factors
affecting embryogenesis and the development of the fetus. Usually this group
of adverse biological factors is differentiated from genetic, perinatal or
postnatal ones.

The perinatal period covers the time from four weeks before to four weeks
after birth. As already noted, there has been an overall decrease in infant
morbidity due to perinatal factors, but adverse perinatal sequels are associated
with approximately half of all highrisk pregnancies. During the postnatal
period, cerebral trauma due to accidents, acute infections, and several other
rare causes can hamper development.

The following are definitions of common biological risks and diagnoses:
Asphyxia in the neonatal period refers to difficulty initiating or sustaining
respiration with the consequence of oxygen deprivation and carbon dioxide
accumulation. It is important to note that the lateralization and distribution of
cerebral damage is a function of the neurological maturity of the infant and the
severity and duration of the insult. In general, in preterm infants,
periventricular hemorrhage and infarction are major problems, whereas in
fullterm infants, cerebral edema, boundary zone infarction, and necrosis of
thalamic and brain stem nuclei may occur.

Immaturity is a mixed diagnostic entity that includes infants born prematurely
whose weight is appropriate for their gestational age (AGA), and those who
are undersized for their age  whether small for their date of birth (SFD) or
small for their gestational age (SGA). As reliable neurological and physical
signs have been identified for gestational age, it has become possible to
evaluate infants according to both gestational age and weight criteria. Samples
therefore could and should be subdivided into (1) infants born small for their
gestational age and (2) infants whose weight is appropriate for their gestational
age. Numerous factors may lead to premature birth, although the exact causes
of prematurity are in many cases unclear. Infants who are either small for their
gestational age or small for their birth date are sometimes said to have suffered
"intrauterine growth retardation" (IUGR) (see Harel, 1991).

Factors putting an infant at risk for later disability may arise from genetically
adverse conditions, prenatal stress on the infant, or events that occur only
during the last weeks of pregnancy or during birth. The outcome of these
conditions ranges from death to typical functioning  the latter particularly
when perinatal stress is temporary. Grading of pre and perinatal risk factors
is difficult. Not only the timing and type of risk factor have to be considered,
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but also the degree of their severity, as well as the phenomenon of combined
risk factors.

In order to understand the varied development of children born at biological
risk, environmental influences have to be considered (Kalmar and Borokai,
1991). Longitudinal studies have established that the majority of children from
good socioeconomic backgrounds gradually "catch up" with normal children,
even if they are at high biological risk, while children from poor
socioeconomic backgrounds do not (MeyerProbst and Teichmann, 1985;
Sticker, 1985; Werner and Smith, 1982). Moreover, the significance for
prognosis of biological risk factors decreases around the age of three, while
that of psychosocial risk factors increases, particularly with respect to
predicting the cognitive level (Aagaard, 1986; Baker, Mednick and Hunt,
1987; Cohen et al., 1988; Werner and Smith, 1982). However, the influence
of environmental and psychosocial factors is by no means simple: First, they
are not stable over time, and second, they are interrelated. This situation is
exemplified in Horowitz's (1969) and Lewis' (1972) interactional model and
in Sameroff and Chandler's (1975) transactional model. Increasingly, the
phenomenon of concomitant social and biological risk factors has been
recognized.

An increasing number of publications deal with children with biological risk
factors, especially those born prematurely. Longitudinal studies usually
compare the development of children at risk with that of a reference sample
of children at little or no risk. Most of these studies use global measures of
intellectual capacity such as the Bayley Scales of Infant Development (1969),
the Wechsler Preschool and Primary Scale of Intelligence (WPPSI) or the
Revised Wechsler Intelligence Scale for Children (WISCR). Measures based
on Piaget's theories have also been used. Other studies have compared children
at biological risk to a reference sample regarding specific achievements, such
as organization of sleepwaking cycles, visual perception, auditory perception,
and intramodal or crossmodal abilities.

To summarize and to highlight possible research issues, we would note the
following (see also Spiel and Spiel, 1989): A variety of biological risk factors
can assault an organism with varying outcomes, depending on the particular
timing, type, number and severity of the factors. In general, the earlier the
insult, the greater its influence. Outcomes range from severe impairment to
normal development. The processes accounting for this variability have not
been fully documented or understood, especially regarding insults with low
valence. Environmental factors heighten and accenuate the effect of biological



246 Section III: Longitudinal Perspectives

risks. Occuring together, biological risks and adverse rearing conditions appear
to have a greater negative effect than does either alone; however, the exact
contribution of each has rarely been identified.

To date, longitudinal studies have examined developmental disability in light
of etiological factors or preceding stages of development. Also, assessment of
the level of functioning in specific areas has met with less interest than has
assessment of global intellectual functioning. However, it would be valuable
to know more about specific impairments that have a more or less widespread
effect on later development. Studies of individual variability, too, have been
rare. As a matter of fact, no real understanding of dysfunctional development
has been achieved, because results have been based on crosssectional studies,
correlative in nature. These facts guided us in setting up the study presented
here. Nevertheless, we are aware that our study design far from meets all
research needs.

The Vienna Study of Children at Risk
The Vienna program for children at risk was begun in 1979 to provide health
services to all children born at socalled low biological risk, and offered a
medical examination to children then aged three and six months. To improve
this program, and expressly for the purpose of providing preventive care, a
developmental study of children at risk was proposed with a detailed diagnostic
inventory and extensive followup procedures.

It is important to note that this study accompanied an intervention program.
This had advantages and disadvantages. On one hand, it enabled us to work
in a natural setting; on the other hand, we were constrained by many
circumstances that could not be changed: the time and form of invitation, the
time of examination, and a lack of therapeutic resources. The interventions
possible at the beginning of the study consisted of referral to physiotherapy
and, occasionally, guidance for families, especially mothers.

A major goal of this study was to evaluate a newlyconstructed examination
procedure for neuropsychological and cognitive diagnosis. For this purpose,
we chose to work within the concept of cognitive development presented
briefly below.

Theoretical Background
The study of the phenomenon of cognitive development, especially perception
and realization of theobjectworld, subsumes study of the relation between
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subject and object. We focus primarily on the recognizing subject, who
determines the variety of his experience regarding the objects that make up his
world. This constructive view of subjectworld experience modifies the
interactional model of subjectobject relations. We assume active roles for both
subject and object, although environmental influences are limited by the
characteristics of the subject.
The relational aspects of observational data and their sources should also be
considered. A distinction should be made between description versus
explanation of events, especially with regard to the relation between observed
data and their latent dimensions. We propose a probabilistic relationship,
within which the relation between latent dimensions and observational data can
be dealt.

These two major assumptions, although general, provided the theoretical
framework for our study. In the following section we apply these basic
theoretical assumptions to the phenomenon of development.

A Theoretical Overview of the Phenomenon of
Development
The phenomenon of development  when limited to observation and its
description  can generally be defined as an observational process of change
over time. Since we do not assume that all observations can be explained by
the existence of one latent dimension, we postulate that there is an inner
hierarchy of latent dimensions, i.e. an inner structure of cognition.
Development, however, is considered to take place not only within these latent
dimensions but, at least hypothetically, also as a change in the structure of
these dimensions. This is especially true during the early stages of
development. Taking the constructive view of the recognizing subject in
relation to theobjectworld, we infer the dialectic principle of deductive versus
inductive inference in our model.

However, the relationship of developmental data to their biological correlates
cannot be accepted without taking certain precautions. We therefore raise the
theoretical problem of the mindbody relationship, as we believe it should not
be overlooked in this context.

In the following it will become more clear that our basic position and the
derived additional assumptions can formally be applied to the early stages of
cognitive development and to later stages, as well. The assumption that
development has latent dimensions and an inner structure, as well as the
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dialectic principle of deductive or inductive reasoning, contains the basic
components of a developmental research paradigm, as well as providing a way
to perceive the development of a child.

Cognitive development can be seen as progress toward increasingly adequate
perception of the complexity of theobjectworld. This thought may be
expressed in general in Piaget's terms: assimilation, accommodation and
preliminary equilibration.

We identify three aspects of cognitive development:
1 . The formal aspect of coping with incongruities during a developmental

stage;
2. The relation of the cognitive conflict to the subject and to the outside

world and the immediate reaction to this; and
3. The process of accommodation itself.

The aforementioned basic theoretical and general assumptions and their
application to the process of development lead us to the concept that there are
cognitive structures which function autonomously or partly autonomously. This
concept is also based on our configuration of a developmental model, as well
as on our attempt to answer the crucial question of how development is
stimulated.

This concept enables us to deal with the mindbody relationship in greater
detail. In this context we will propose the idea of the brain as consisting of a
functional organ; this implies the existence of functionrelated brain structures.

A model of cognitive development has to consider continuities and
discontinuities in the inner structure of development, as well as the continuity
of a single dimension of development, from a quantitative perspective. There
is a functional correlation among cognitive dimensions during complex
achievement, as well as the parallel developmentof different dimensions which
are interdependent. Therefore, the actual stage of development is not
dependent on one single cognitive dimension but on the total number of
cognitive dimensions; single cognitive dimensions have a different valence
according to the child's state of development and the type of task he is
performing.

Stages of informationintegration underlie limited estimation of perception and
knowledge because of immature unnatural expressive functions, especially
during early childhood. The subject of investigation is predominantly the
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afferentefferent process, which analyzes information and cycles of
information. To this end we search for compatibility with neurophysiological
results, especiallyof the basic aspects of informationintegration. Development
in general has to be considered in relation to determinants of personality 
which are only partly cognitive  the structure of relational aspects, and
special needs.

There are five distinct primary areas in which we evaluate cognitive faculties
to assess changes in cognitive development:
■ activity
■ sensomotoricity (movement organization  perception)
■ identification and selection of object
■ symbolization
■ recognition of object relations, containing specific as well as formal

aspects.

The schemes that follow show in more concrete terms the cognitive dimensions
of the primary cognitive domains of children aged 6, 17 and 42 months.

It should be pointed out that the overall concept, which needed to be tested for
reliability and validity, was only developed after suitable examination,
gradually accomplished through our everyday work over several years. Items
from the following test procedures Bayley, 1969; Buhler and Hetzer, 1977;
Grififths, 1983; Hellbrugge et al., 1978; Kohler and Egeltraut, 1984; Uzgiris
and Hunt, 1975; Kiphard, 1977  were pooled when they were compatible
with the theoretical considerations cited above.

Someof our assumptions were necessary for setting up the examination, some
guided us in testing the infants and children, and some determined the kinds
of measurements and analysis used, especially regarding validity. Some were
necessary for proposing relationships between outcome variables and variables
of early stages of development, or regarding determinants of development.
Some of the questions raised during our work will be answered in this paper.

Schematization of Theoretical Concepts
For infants aged six months we examined activity and movement organization,
and, though more indirectly, perception, and identification and selection of
objects. Visual and acoustic, moving and nonmoving, social and nonsocial
objects are presented, and the reactions of the child evaluated differentially.
Figure 1 gives an overview of the cognitive dimensions and the different kinds
of reactions examined at the age of six months.
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Figure 1 : Cognitive Dimensions at Six Months

1. Acitvity; 2. Sensomotoircity; and 3. Idenitifcaiton and SelecitonofObjects

Unspecific orienting response
■ Fixation
■ Grasping
■ Following movements
■ Elementary reactions

Selecitvityof invesitgatory reacitons
■ Exploration
■ Knowledge of purpose and function of objects
■ Searching for objects

4. Symbolizaiton; and 5. Recogniiton of ObjectRelaitons

Selectivity of investigatory reactions
■ Imitation
■ Circular reactions
■ Awareness of symbolic function

At the age of 17 months, sensomotoricity, object identification, selection of
objects and, to a lesser degree, symbolization are tested. Activity is no longer
considered a separate dimension of cognitive development, but rather the basis
of the other cognitive dimensions. Sensomotoricity is differentiated into
tactilekinaesthetic, visual, visualspatial and acoustic dimensions. Figure 2
shows the detailed plan of cognitive dimensions at the age of 17 months.
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Figure 2: Cognitive Dimensions at 17 Months

1. Acitvity

2. Sensomotoircity
a) Sensory motor reaction (elementary)

Perception
Tactile kinaesthetic Visual Acoustic

Color perception Hearing
Hearing of
acoustic sources
placed in different areas

Fine motor activity Oculomotoricity Oral motoricity Phonation
Static motoricity

Motoricity

b) Integration of space/time characteristics of objects
Form recognition

3. Idenitifcaiton and Seleciton of Objects; and 4. Symbolizaiton

Objects Names (words)
a) Stability: resistance to Passive and active vocabulary

incomplete perception and distractors

b) Recognition through interaction with objects

c) Object constancy
Form constancy

5. Recogniiton of ObjectRelaitons

Anticipation Comprehension and production of easy
Purposive acting structured sentences (spontaneous and reactive(
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At the age of 42 months, symbolization in the form of language competence
is of primary interest, as are perception stability, and resistance to incomplete
perception and distractors. Figure 3 summarizes the cognitive plan at the age
of 42 months.

Figure 3: Cognitive Dimensions at 42 Months

1. Acitvity

2. Sensomotoircity
a) Sensory motor reaction (elementary)

Perception
Tactilekinaesthetic Visual Acoustic

Phonematic
speech motoricity

Fine motor activity Oculomotoricity Oral motoricity
Static motoricity Motoricity

b) Integration of space/time aspects of action and perception
Perception of simultaneous groups, perception of sequences

3. Idenitifcaiton and Seleciton of Objects; and 4. Symbolizaiton

Objects Names (words)

a) Stability: resistance to Stability: resistance to
incomplete perception and distractors incomplete perception and

distractors

b) Characteristics of nonordered objects Characteristics of
Color, size, material nonordered names

5. Recogniiton of ObjectRelaitons
a) With specific aspects: Ordered objects in Ideas

space, in time, and in space and time Semantics

b) With formal aspects: Forming of relations  additive Syntax
Classification  multiplicative sedation Formal criteria
Formal logical operations (regularity without of grammar
bonding to the contents(
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The Sample
In this study, 271 children with "low" biological risk were compared with 253
randomlysampled children with normal anamneses of pregnancy and birth.
The mean age of the reference group and of the risk group at the first
examination was six months and ifve days. At the second examination, the
reference group consisted of 156 children with a mean of age of 16 months
and 29 days; the risk group consisted of 204 children with a mean of age of
17 months and 10 days. At the third examination, the reference group
consisted of 96 children with a mean of age of 44 months and 22 days; the
risk group consisted of 106 children with a mean of age of 44 months and 21
days.

The sample consisted of the following groups:

Reference group n = 253

normal anamnesis of pregnancy and birth

Single risks

Premature

Birthweight appropriate for gestational age (AGA) n = 27

date of birth 33rd week (11 = 3)

34th week (n=5)
35th week (11=2)

36th week
(n = 17)

Birthweight small for gestational age (SGA)n= 5

date of birth weight at birth
34th week (n=2)  l,700g, l,840g
35th week(n = l )  2,090g

36th week (n=2)  l,430g, l,710g

Birthweight small for date (SFD) n = 43

weight at birth (2,150  2,500 g)

date of birth > 36th week
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Newborns with macrosomina = 23

weight at birth > 4,100 g

Abnormal fetal presentations/breech presentations n = 26

Abnormal fetal preSentations/breech presentations/primary n = 15
section

Vacuum extractions ח = 17

Secondary section n = H
ApgarIndex < 7 " = 14

Others n = 90

in accordance with the discussion in the introduction regarding Me We and
evaluation of risk factors, the risk group was classified bv ^VQt cnetna: ,

■ weight and date of birth (appropriate for date, appropriate ofr gestational
age, macrosomia, intrauterine growth retardation)

■ breech presentation (yes/no)
■ perinatal risks (yes/no)

)secondary section, ofrceps, Apgar ^ 7).

Thus the sample can be divided into the following groups:

REFERENCE GROUP
normal anamnesis of pregnancy and birth

APPROPRIATE FOR DATE (AFD)
normal date of birth > 36th week
but not normal anamnesis of pregnancy and birth (such as vacuum or Pr1marv
sectio) . . . .
AFD++ appropriate for date with breech presentation Wlth Permatal nsks
AFD+ appropriate for date with breech presentation without Pennatal

risks
AFD+ appropriate for date without breech presentation with Per1natal

risks
AFD appropriate for date without breech presentation without Perinatal

risks
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APPROPRIATE FOR GESTATIONAL AGE (AGA)
date of birth 33rd  36th week
AGA+ + appropriate ofr gestational age with breech presentation with

perinatal risks
AGA+ appropriate ofr gestational age with breech presentation without

perinatal risks
AGA + appropriate ofr gestational age without breech presentation with

perinatal risks
AGA appropriate ofr gestational age without breech presentationwithout

perinatal risks

MACROSOMIA (MAC)
weight at birth > 4100g
MAC++ macrosomia with breech presentation with perinatal risks
MAC+ macrosomia with breech presentation without perinatal risks
MAC+ macrosomia without breech presentation with perinatal risks
MAC macrosomia without breech presentation without perinatal risks

INTRAUTERINE GROWTH RETARDATION (IUGR)
small ofr gestational age
small for date
IUGR++ intrauterine growth retardation with breech presentation with

perinatal risks
IUGR+ intrauterine growth retardation with breech presentation without

perinatal risks
IUGR+ intrauterine growth retardation without breech presentation with

perinatal risks
IUGR intrauterine growth retardation without breech presentation

without perinatal risks

Table 1 shows the grouped children with number of cases and percentages ofr
the three examinations at 6, 17 and 42 months.



o\

Table 1: GroupedChildren with Number of Cases and Percentages for the Three Examinations at 6, 17 and 42 Months
f Appropriate for Date Appropriate for Gestational Age

Breech Presentation Breech presentation

Yes No Yes | No
N Reference .^.. .perinatal risks perinatal risks

tOtal | Gr0Up 1 yeS | no | yes | no | yes | no [ yes | no

Ul6 months

524 253 13 46 28 36 3 5 30

10070 // 48.370 \ 2.57c I 8.870 1 S.3% \ 6.970 M  | Q.6% 1 1.070 I 5J70
U217 months

360 156 8 31 24 27 I 35 25

\0Q70 43.370 2.270 S.6% 1 6.770 17.5X [|  1 Q.8% I \A70 1 6.970

11342 months

202 96 2 15 16 17 2 1 12

10070 47.570 H 1.070 \ 1.470 \ 1.970 \ SA70 II  | 1.070 10.5 70 1 5.970



Table 1 cont. .

Macrosomia Intrauterine Growth Retardation

Breech Presentation Breech presentation

Yes No Yes No
N Reference . , .t, . ,perinatal risks perinatal risks

total Group I I I I I r~~yes |_no | yes \_m || yes |_no | yes |_no

Ul 6 months
524 12 1 14 25 194 53

IQQfc [I 2.370 II Q.2% \0,2 70 |0.770 I 4.870 II Q.2% I 1.770 1 Q.1% I10 170
U2 17 months

360 10 1 1 2 19 184 35

lQQX | 2.8yc || Q.3% \ Q.3% | Q.6% I 5.370 II0.3 70 I 2.270 I X.1% I 9.670

11342 months
202 | g 12722 19

10q7o 3.9yc \  I Q.570 \ \.W70 I 3.570 ||  I 1.070 I l.OX 1 9.470

t,
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Method
The complete data collection consisted of the following:

1. Anamnesis (case history)
a. Anamnestic interview (medical and psychological), consisting of

information about pregnancy and birth, postnatal period, emotional
development, social development, mental development, motor
development, language development, social data, family constellation,
informationabout profession, housing conditions, recreational activities,
education.

b. Questionnaire with information about behavior at home, emotional
aspects, playing, contacts of the child, etc..

2. Structured interview

3. Examination
a. Medical examination, consisting of somatic and neurological

investigation and observation of behavior pattern.
b. Neuropsychological examination.
c. Psychologicalpsychiatric examination, including an extensive checklist

about the behavior pattern, motherchild interaction, and personal
feelings.

d. Psychological investigation of the child's personality.

This presentation focuses primarily on the neuropsychological examination.
According to the schemes of cognitive dimensions (see Tables 2 through 4),
a test battery was used which covered 71 items at six months, 253 items at 17
months, and 472 items at 42 months. Measurements regarding reliability and
validity will be published elsewhere; measures obtained proved in general to
be sufficient.

Results
Possible Differential Effects of Various Biological Risks and Risk
Combinations
The central question focused on whether there were significant differences in
the effects of biological risks and risk combinations on the reference and risk
groups. To answer this question, the detailed risk grouping scheme was used
with 17 groups. For the statistical evaluation it was necessary to reduce the
number of groups on the basis of the number of cases in each group. Only
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groups with > 5 cases were included (see Table 1). Thus, as early as the
examination at six months, the following groups had to be excluded:
AGA++ appropriate for gestational age with breech presentation with

perinatal risks
AGA+ appropriate for gestational age with breech presentation without

perinatal risks
MAC+ + macrosomia with breech presentation with perinatal risks
MAC+ macrosomia with breech presentation without perinatal risks
MAC+ macrosomia without breech presentation with perinatal risks
IUGR++ intrauterine growth retardation with breech presentation with

perinatal risks
IUGR + intrauterine growth retardation without breech presentation with

perinatal risks

The method of analysis of variance was used with a significance level a =
570.

Results of the First Examination at Six Months
The evaluation at six months revealed only two significant results, related to
unspecific orienting responses. The risk group of infants appropriate for their
gestational age without breech presentation and without perinatal risks (AGA)
was less well oriented to items with "multiple visual moving stimuli" and items
with "social objects with acoustic presentation".

Exploration of "nonmoving visual stimuli" was significantly lower among the
infants in the groups with intrauterine growth retardation (IUGR, IUGR+)
and in the AGA group. The group with normal weight and appropriate date
with breech presentation and additional perinatal risks (AFD+ 4 ) showed
significantly lower values for exploration of items with "multiple visual
moving stimuli". Complex responses were evaluated with single items.

For an evaluation of the examination at six months see Table 2, which shows
the detailed scale with the number of items, the group(s) with significant
differences, and mean (x) and standard deviation(s) relative to the reference
group.

An extreme group comparison of age using 109£> of the oldest children and
109S> of the youngest children in the reference group showed no significant
differences for the dimensions at six months of age. This analysis proved that
there were no marked discontinuities among those born between the 33rd and
36th week.
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Table 2: Results of the Examination at SixMonths

Number of
Items items Signiifcant Group(s)* Reference Group*

Activity, SensoMotoircity, Identification and Selection of Objects
Unspeciifc orienting response
Optic stimuli not moved 9
Optic stimuli moved 4
Acoustic stimuli 16

Opticacoustic stimuli moved 6
Multiple optic stimuli moved 5 AGA:x=2.93 s=1.34REF:x = 3.57 s=1.25
Social objects  optic 2
Social objects  acoustic 3 AGA~:x=1.97 s=0.67REF:x = 2.34 s=0.80
Selectivity of responses

Exploration
Optic stimuli not moved 5IUGR:x = 0.43s = 0.50REF:x = 0.66s= 0. 4

IUGR +:x = 0.22s = 0.44
AGA:x=0.33s = 0.48

Multiple optic stimuli moved 2AFD+ +:x=0.08 s=0.28REF:x = 0.39 s=0.49
Knowledge of purpose and function of objects

Optic stimuli not moved 2
Optic stimuli moved 1

Multiple optic stimuli moved 1



Table 2: cont
r

Number of
Items items Signiifcant Group(s)* Reference Group*

Searching of objects
Optic stimuli moved 1AGA:x = 0.23 s=0.43REF:x = 0.60s = 0.49
Opticacoustic stimuli moved 1

Symbolization and Recognition of ObjectRelations
Selectivity of responses
Imitation

Optic stimuli not moved 1

Optic stimuli moved 1

Acoustic stimuli 2
Opticacoustic stimuli moved 2AGA":x = 0.1 0 s=0.31REF:x = 0.36s = 0.48
Multiple optic stimuli moved 1

Social objects  optic 3AGA:x =0.77 s=0.43REF:x = 0.9 1s=0.28
Circular reactions

Optic stimuli not moved 1AFD + :x=0.15 s=0.36 REF:x=0.30 s=0.46
AGA:x=0.07 s=0.25

Social objects  acoustic 1

Awareness of symbolic function
Multiple optic stimuli moved 1

Total number of items 71

* with mean and standard deviation ^j
I<
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In looking for types of reactions, cluster analysis was used for the sixmonth
sample, separated into reference and risk groups. In both groups, a three
cluster solution was found: a group with high performance, an average group
and a group with low performance. There was greater variability within the
risk group, especially among those with low performance.

Results of the Examination at 17 Months
No further reduction of groups was necessary. Regarding the results of the
examination at 17 months, two risk groups gained significance: the AGA"
group without breech presentation and without perinatal risks, and the group
AFD++ with appropriate weight and date but with breech presentation and
additional perinatal risks; both showed lower performance on various
dimensions. The AGA group had lower values for language items, and both
groups showed lower performance regarding items of complex reciprocal
actions (see Table 3).

Results of the Examination at 42 Months
For the evaluation at 42 months, the groups had to be reduced again: the
AFD+ + , the AGA+ and the IUGR+ groups were excluded because of an
insufficient number of cases.

The AFD+ group with breech presentation and without perinatal risks
showed low performance in the specific domain "vehicles" of the active
vocabulary. A new group also gained significance: The macrosomia group,
MAC, showed significantly lower values with regard to language items and
themultidimensional activity "learning word order", a scale examining
memory. The IUGR group showed significantly lower values in various
subdimensions, over all distinct areas of cognitive development. Detailed
results are shown in Table 4.

Results Regarding a Possible Additional Effect of Socioeconomic Risk
Environmental factors are also considered to be important for the development
of children. Among the many socioeconomic conditions assumed ot have an
effect on child development, two are of special interest:
■ the educational level of the mother (scored as risk if she has not completed

compulsory education, or has completed primary school only)
■ the standard of living in the family's apartment (scored as risk if running
water or toilet are outside, or if the apartment is smaller than 20sm per
person(.



Table 3: Results of the Examinaiton at 17Months

Number of
Items items Signiifcant Group(s)* Reference Group*

2. SensoMotoricity
Visual and visuospatial perception

Colorperception 2
Figural perception
Identiifcation similarities 8
Perception objects identical 4 AFD++:x=0.38s = 0.74 REF:x=1.14s = 0.89

Acoustic perception
Hearing 3
Localization of sources 4

Body image 9
Spacetime integration 1

3. Identification and Selection of Objects; knowledge of properties
and purpose of objects

Material properties 2
Elementary motor functions

pressing button 2
opening 2
putting in 3AGA:x =0.84s = 0.62 REF:x=1.40s=0.84
putting on 2 AFD++:x = 0.25 s=0.71 REF:x=1.09s=0.88

Making noise 9
Dressing on/related knowledge 5

o\
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Number of
Items items Significant Group(s)* Reference Group*
Eating, drinking unassisted 3
Housework related knowledge 2
Perception of masked items 7 AFD++:x=1.50 s=1.51REF:x = 3.17 s=1.97
Object permanence 6AGA:x = 2.24 s=1.45REF:x = 3.37 s=1.87
4. Symbolization
Imitation

of gestures 3 1

of complex activities 8
of speech 12

Language
active vocabulary 27 AGA":x=2.12s = 3.O5REF:x = 4.95s =5.34

adjectives 6
"spontaneous speak" 9 AGA:x=1.00 s=1.47REF:x = 2.04s = 2.09
"things" 9
"pictures" 8AGA:x = 0.32s = 0.85 REF:x=1.51s = 2.48
"toys" 5
"vehicles" 2 AGA:x=0.08s = 0.28REF:x =0.39s = 0.66
"clothes" 4
"animals" 4
"human beings" 4AGA:x = 0.44s = 0.7 1 REF:x=1.13 s=1.04

passive vocabulary 57AGA:x= 10.68s = 7.79REF:x= 15.60 s=10.6
substantives 38
verbs 13AGA:x = 3.68s = 2.63REF:x = 5.22s = 3.06
adjectives 6



Table 3: cont

Number of
Items items Significant Group(s)* Reference Group*

"body" 21
"toys" 9
"animals" 2
"vehicles" 2
"clothes" 2

5. Recognition of Object Relations
Reciprocal actionsAFD++:x = 7.38s =5.1 3REF:x= 11.93 s=4.02

AGA:x = 8.96s = 3.34
elementary 6 AFD++:x=1.38 s=1.30REF:x = 2.93 s=L53
complex 13AFD++:x =6.00s =4.2 1 REF:x=9.00s = 3.05

AGA~:x = 6.76s = 2.99
More dimensional activities
PlayingAGA:x = 5.72s= 1.88REF:x = 6.95s = 2.55

without role taking 6
with role taking 6

Building 6AGA:x = 2.92 s=1.53REF:x = 3.73 s=1.40
Painting 8
Total number of items 71

* with mean and standard deviation N<
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The sample of groups arranged according to biological risk(s)/developmental
level was again divided, this time into three groups:
■ reference groups (REF, REF+)
■ groups without significant differences, i.e. with biological risks but without

developmental delay (NSIG,NSIG+ )
■ groups with significant differences, i.e. with biological risks and with some

kind of developmental delay (SIG, SIG+).

By thus consolidating the groups, we ensured a sufficient number of cases in
each group. Each of these three groups was subdivided, into one group
without additional socioeconomic risk factors, and one group with at least one
additional socioeconomic risk factor, as follows:
REF Reference group without socioeconomic risk
REF+ Reference group with socioeconomic risk

NSIG Without developmental delay and without socioeconomic risk
NSIG+ Without developmental delay and with socioeconomic risk
SIG With developmental delay and without socioeconomic risk
SIG+ With some kind of developmental delay and with socioeconomic risk

Results of the Examination at Six Months
A comparison of these six groups with regard to the items in the sixmonth
examination revealed only one significant difference: The reference group
without socioeconomic risk and the group with developmental delay and with
socioeconomic risk had a less well oriented unspecific response to "social
objects  visual".

Results of the Examination at 17 Months
The results for cognitive dimensions at 17 months were especially interesting:
Various significant differences were observed not only between the risk group
and the reference group without socioeconomic risk, but also between the risk
group and the reference group without developmental delay and without socio
economic risk. This latter group scored higher in "active vocabulary" than did
all the other groups, including the reference group without additional socio
economic risk.

Significantly lower values were often shown in items of figural perception by
the reference group with additional socioeconomic risk. Lower values were
scored in complex reciprocal actions by the group with developmental delay
and with socioeconomic risk and the group without developmental delay but
with socioeconomic risk, relative to the reference group without socioeconomic
risk.



Table 4: Results of the Examination at 42Months

Number of ._. " .
Items items Significant Group(s) Reference Gr""P

L^!!' l6""^4." .3." "..."
visual discrimination zo
acoustic discrimination

words 10
tones lt"

space position "
3. Identification and Selection of Objects
acoustic masking 20^^0, I .UOR~:,4.8S5.45 "■""".
synthetic finding word form *■*

figural sotring ^
color sotring ■^

4. Symbolization

^rfocabulary** 102IUGR:X=33.16 s=30.02REF:x= 56.59 s=29.41

,,tOyS f ■ ,* inIUGRx=43.68 s=32.44 REF:x=66.89s = 29.23"Se" ^ ^ luGR:X=44.42 s=35.01 REF:x=62.55 s=3O.O5 ^
s
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Number of

Items items Signiifcant Group(s)* Reference Group*
"vehicles 5AFD +;x = 43.67 s=27.02REF:x = 71.79s = 33.OO

IUGR:x = 43.16s = 32.84
"tools" 5
"buildings" 6
"clothes" ISIUGR~:x = 27.89s = 37.50 REF:x=56.65s = 37.22
"food" 4IUGR:x= 18.95s = 28.65REF:x = 48.1 1s = 37.35
"animals" 16IUGR:x = 29.3 7s = 35.02REF:x = 57.97s = 37.03
"human beings" 7IUGR:x =23.74s= 34.33REF:x =56.32 s = 38.15
"fruits" 4IUGR:x = 23.16s = 31.46REF:x = 45.1 1s = 32.50

MAC:x= 14.29s = 19.67

"body 7IUGR:x= 22.95s= 36.78REF:x = 53.29s = 38.3 1

"plants" 6 IUGR:x =20.21s= 28.65REF:x = 38.05s = 30.79

MAC:x = 7. 14s= 13.04
"landscape" 1

passive vocabulary** 102IUGR:x= 39.42s= 34.29REF:x =64.07s = 32.1 7

"toys" 9IUGR:x = 55.16 s=36.76REF:x =72.71s = 30.96
"apartment equipment" 10IUGR:x =51.58 s=35.34REF:x = 74.66 s=30.15
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Number of ,
Items items Significant Group(s) Reference Group

"dishes" 7IUGR:x = 51.89s = 35.O3REF:x = 71.9 1s = 31.63
"vehicles" 5IUGR~:x = 51.05s=37.48REF:x =77.42 s= 31.8 1

"tools" 5
"buildings" 6
"clothes" 15IUGR:x = 31.1 6s = 39.56REF:x =61.24 s = 39.29
"ofod" 4IUGR:x = 25.26s=36.42REF:x =55.68s = 40.36
"animals" . 16IUGR:x = 33.95s = 40.7 2REF:x =63.12 s = 39.80
"human beings" 7IUGR:x =29.84s = 39.88REF:x = 61.49s = 40.33
"rfuits " 4IUGR:x = 25.26s = 34.54REF:x =52.5 3s = 36.47

MAC~:x= 17.86s = 23.78
"body" 7IUGR:x =24.74s = 38.1OREF:x =58.22 s = 39.74
"plants" 6 MAC:x=11.86s = 20.84REF:x =48.93s = 37.9 1

"landscape" 1

verbs 32IUGR:x= 14.74 s= 12.46REF:x =21.78 s=11.51
5. Recognition of Object Relations
plural 15
generic terms 16
adjectives

contrary 8
comparison 2IUGR:x =0.1 1s=0.46REF:x =0.58s = 0.90 n<



Table 4: cont

Number of t
jtems items Signiifcant Group(s) Reference Group
preposition 0IUGR:x= 16.89 s= 15.01REF:x = 24.1 9s = 12.34

expressive preposition
receptive prepositionIUGR:x = 9.58s = 7.92REF:x= 13.66s= 5.97

classification 2
seriation 4

More dimensional activities
learning word order 8MAC~:x=1.00 s=1.73REF:x =4.13 s = 3.54

Total number of items . 472 .

* with mean and standard deviation

** For the language items (active and passive vocabulary) of this examination the values are percent values of solved items.
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Results of the Examination at 42 Months
The investigationof the inlfuenceof the combined risks, biological and social,
for the 42monthold sample no longer showed the superiority of the group
without developmental delay and without socioeconomic risk in the domain of
active vocabulary, but did show two significant differences between groups:
The group with developmental delay and with social risk and the group with
developmental delay without socioeconomic risk scored lower than the
reference group without socioeconomic risk.

In "sensomotoricity", a significantly lower performance was displayed by the
group with developmental delay and with socioeconomic risk and by the
reference group with socioeconomic risk. In "recognition of object relations",
significantly lower values were exhibited frequently by the group with some
kind of developmental delay and with socioeconomic risk; often by the
reference group with socioeconomic risk; and sporadically by the group
without developmental delay and with socioeconomic risk and by the group
with some kind of developmental delay but without socioeconomic risk.

Discussion
As noted, the focusof this study was the inlfuence of biological and, possibly,
socioeconomic risk factors on the cognitive development of children at 6, 17
and 42 months of age.

It is important to mention that no effect on development was demonstrable for
various single risk factors (e.g., vacuum, primary sectio, Apgar 1). This is
important for planning medical services not only for economic reasons, but
also to assuage the fearsof parents. Other risk combinations are so rare in our
population that they had to be excluded from the analysis.

Looking at the results of the examination at six months, one can state that
unspeciifc orienting responses are rarely influenced by biological risk factors.
The AGA group showed a significantly lower performance on items with
"multiple visual" and "social acoustic" presentation. Reactions seemed to vary
most according to the presence or absence of the biological risks. It is of
special interest that complex reactions differentiate to a higher degree between
clinical groups; items eliciting complex reactions are therefore of greater
diagnostic valence than are those that elicited elementary orienting responses.

The investigation of the inlfuence of both biological and socioeconomic risk
factors showed a relatively small number of significant results, above all
without clear direction. Socioeconomic facotrs have very limited inlfuence
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during the first six months of life. However, the distribution of socioeconomic
status in our sample did not correspond to that of the Viennese; low
socioeconomic status, especially very low socioeconomic status, was under
represented. Of interest, however, is the lower performanceof the group with
developmental delay and with socioeconomic risk on visuallypresented social
items. This may hint at dysfunctional motherchild relations, assuming eye
contact is not so easily established with these children.

At the age of 17 months, the influence of biological impairment can be found
in all cognitive areas. Infants born prematurely and, almost in the same
proportion, those in the AFD group with breech presentation and with
perinatal risks are affected. Infants suffering various conditions at birth
exhibited the same low performance in most areas at the age of 17 months.
However, in "symbolization", language competence, and "multidimensional
activities" lower performance was shown only by infants born prematurely.

Regarding socioeconomic factors, a distinctly greater number of significant
results were found, making clear the greater influence of these factors at 17
months. The significantly higher performance of the group without
developmental delay and without socioeconomic risk, especially in the active
vocabulary dimension, lets us assume that these infants received substantial
encouragement at home. The group characterized by certain biological risks
without developmental delay seemed to have received much encouragement:
Perhaps the domestic environment recognizes the necessity of support.

If the situation at the age of 42 months may be considered an indicator of
longterm influences, it is possible to say that the negative impact on cognitive
performance of premature birth appears to have decreasing importance, and
that the longterm effects of intrauterine growth retardation begin to become
evident.

Regarding the combined influence of biological and socioeconomic risk
factors, the superiority in language competence of the group without
developmental delay and without socioeconomic risk disappears. This might
be explained by the fact that most children enter preschool or kindergarten at
about three years of age; since language training there is a very important task,
kindergarten may compensate for the lack of domestic encouragement of
language competence. Another interesting fact is the frequent lower
performance in language competence of the reference group with
socioeconomic risk, compared to the reference group without additional
socioeconomic risk, which emphasizes the great influence of socioeconomic
risk factors.
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In general, no distinct dysfuctional development based on a single risk factor
or risk combination was found. Obviously, there is a phenomenon which can
be termed "catching up", which is especially true for children appropriate for
their gestational age with neither breech presentation nor perinatal risks. On
the other hand, the longlasting effects of risk factors or risk combinations,
especially for children with intrauterine growth retardation, can be shown.
Socioeconomic risks are an additional factor hampering development, though
sometimes their influence is temporary (e.g., in language development). Thus,
the question should be raised as to whether socalled "low socioeconomic risk"
is only important at the beginning of a new developmental phase.

The children in this study will be followed until they reach school age. Further
analysis should focus on the longerterm (longitudinal) effectsof biological and
socioeconomic risk, and should also consider developmental level(s) alongside
biological and socioeconomic determinants. The emotionalinteractional
motivational domain should also be considered.
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:TheMultidisciplinary Approach
A Critical Review

Abigail Golomb, M.D.'

§

"The Multidisciplinary Approach" is a phrase used to describe an approach
based on the work of any team that includes professionals from more than one
discipline. Nowadays, many institutions working with children  clinics,
hospitals, special schools, and other caregiving agencies  make use of a
variety of professions and techniques. In fact, the multidisciplinary approach
is so common that it has come to be taken for granted. Almost no thought is
given as to why, how, when and if such a team is necessary, functional,
ifnancially advantageous or in any way superior.

A Literature Survey
A comprehensive review of the literature reveals many references to
multidisciplinary teams, but almost no methodological presentations or
overviews. In most papers, the multidisciplinary team is regarded as a given,
a basic clinical assumption. There is no attempt to justify or explain the need
for such a team, and rarely are problems within a team, or the dififculties
versus advantages of a team, referred to. Only a few papers address general
issues or attempt to conceptualize the team approach.

Schaaf and Gitlin (1989) address the issue of integrating a particular therapist
)in their case, an occupational therapist) into the team; Nash, Rounds and
Bowen (1992) examine better outcome due ot the involvement of a particular
profession in the team (in their case, a social worker); Bagnaot and Neisworth
)1995) document the effectiveness ofa team approach in a specific population
)brain injured children); Hochstadt and Harwicke (1995) evaluate the
effectiveness of the multidisciplinary approach in the treatment of child abuse

1 Birill Mental Health Center, Tel Aviv University
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and neglect; Mueller and Leviton (1986) use a number of variables to analyze
team process to identify clients, pace of treatment and degree of coverage in
dealing with developmentally disabled children; Sands, Stafford and
McClelland (1990) present two cases (one of school placement of a mentally
retarded child and the other of a youngster with a speech impediment),
emphasizing the differences of opinion among the professionals involved;
Archer and Szatmari (1990), in discussing the case of a child with feeding
problems, assert that amultifaceted, integrated approach resulted in significant
improvement; Myquel, Granon and deGeorges (1989), working with young
children suffering from psychotic states, address the issue of the interaction
between the psychotherapeutic process and the educational approach; and
Landerholm (1990) deals directly with effective team functioning and problems
of team dysfunction in working with a population of handicapped infants.

The papers cited come from a variety of settings, present a multiplicity of
pathologies and describe a multitude of different therapies. This emphasizes
the broad span of the multidisciplinary approach. But the ubiquity of the
multidisciplinary approach only emphasizes the paucity of theory and indepth
assessment of its many aspects.

1 will attempt to highlight a few of the general issues involved in
multidisciplinary work, and then present three models that may serve as
paradigms for organizing an approach to the multidisciplinary team.

Terms and Concepts
Various names are given in the literature to a team using more than one
professional, the most common being:
■ Interdisciplinary
■ Multidisciplinary
■ Transdisciplinary
■ Cooperative
■ Holistic.

These words have different connotations for different people, and they
emphasize the multiplicity of attitudes to the team approach. The name can be
simply descriptive, emphasizing the bridging aspect of the team, its attempt to
bridge an assumed gap between disciplines ("transdisciplinary", for instance);
or it can prefer to emphasize the sharing aspect of teamwork ("cooperative"),
or the integrative one ("holistic"). In any case, the multiplicity of names
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mirrors the multiplicity of functions, attitudes, aims and problems inherent in
this complex concept.

Structure and Hierarchy
If we break down into everyday terms a multiintertransdisciplinary team
using a cooperative/holistic approach, we will be dealing with a number of
people, each with his or her own personal identity, professional identity,
hierarchical position within his profession, mode of work, private language,
professional jargon, individual concept of direction, open and hidden agenda,
and so on. We will also be confronting the question of the standing and
hierarchies of the various disciplines within the general setting in which the
team functions: e.g., speech therapists have a different standing in a day center
for disabled children than they do in a clinic for the deaf, and a social worker
may have a degree of seniority in a social agency that cannot be achieved in
a medical setting. This leads to the questionof who heads the team and who
has the professional "right" to aspire to leadership. Do the various team
members identify with the team hierarchy, personally and professionally, or
is team hierarchy the causeof one of many underlying stresses that accompany
the team?

Diagnosis versus Treatment
Another aspect of team work that has not been emphasized in the literature is
the difference between a diagnostic team (doing diagnostic work), and a
treatment team (providing treatment). The literature uses the term "multi (or
trans or inter) disciplinary team" in all cases, but, not surprisingly, the few
articles that do raise problems or try to conceptualize the meaning of the team
almost all do so in termsof therapy, whose longterm aspect has a major effect
on the working of the team. In making diagnoses, the team can adhere to the
model of sharing expertise  i.e. contributions can be made from different
ifelds of specialization  though questions of hierarchy, personal and
professional standing, and acceptance of recommendations will still be raised.
But it is when a team is dealing with longterm issues  the success of
treatment, frustration when things do not go well, arguments over whether
things are or are not going well  that all the emotions felt by each individual
will come to the fore and may be projected onto the group.

Training
An inevitable result of the ubiquity of the interdisciplinary team is
interdisciplinary training. Trainees from all disciplines are exposed to many
professionals from other, as well as their own, fields. Here again, the
literature shows very little conceptual thinking on the advantage's or
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disadvantages of interdisciplinary training. The issue of professional identity
is highly significant in training. The trainee, in whatever field, not only
becomes proficient in his chosen profession, but also becomes part of a
professional group with its own identity. In effect, he is joining a "family",
and his teachers are perceived as mentors and parents. Interdisciplinary
training can create a real identity crisis: Will the "children" be influenced by
their "parents" (professionals from the same discipline) or by "strangers"
(professionals from another discipline, who cannot always be trusted to
transmit the ethos of the discipline)? On the other hand, team work has
become so prevalent that anyone who is not exposed to other disciplines from
the earliest stages of his training may well have difficulty functioning in
today's highly complex professional world.

Dialogue with Other Agencies
Last but not least, some countries have made multidisciplinary assessment law,
regarding it as a legal necessity in certain cases. Though limited in scope and
pertinence, this emphasizes that "outsiders"  legislators  see a
multidisciplinary approach as necessary for objectivity. Pawl (1987)
emphasized the need for formal dialogue between professionals and the courts
to foster better presentation of material, thus strengthening two different
systems (each being an "outsider" to the other) which must learn to
communicate.

Team Characteristics
Each group of people functioning together must define certain aspects of its
work:
1. The structure of the group.
2. The role of each individual member within the group structure.
3. The aims of the group.
4. The length of time the group will function.
5. The process by which the group's aims will be achieved.
6. The means of internal assessment of the group's functioning (in other

words, quality control).

This is not a full list of the necessary requirements for successful team
functioning, but rather consists of basic points which illustrate the complexity
of the topic. These universal issues arise for any group or team, not just a
multidisciplinary team dealing with young children.
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The CognitiveIntellectual Function of the Team
The task of the professional is to diagnose and treat, and his expertise is
basically cognitive. He gathers facts and data, and draws diagnostic
conclusions from them, thus arriving at a therapeutic recommendation. The
more objective and precise his data, the more clearcut and precise his
conclusions. But if things were this simple, a computer could do most of the
professional5s work. Much of our data, many of our facts, depend on the
proficiency of the examiner and are not "absolute" in any way. We cannot
even get verbal information from our patients because their age is a nonverbal
one; we assess and treat them with a variety of techniques, almost all of which
depend on interpretation. We can measure a few things objectively (height,
weight, motor function, ageof onset of certain functions), but these are not the
crux of our multidisciplinary assessment and are not the raison d'etre for the
team. For example, we do not require a laboratory or Xray technician to be
on the team unless we question the objectivity of their tests and need their
professionalpersonal opinion of the tests' accuracy, or their alternative
interpretations. Only then do they become members of the team  and only
because we are then dealing with interpretation, not with objective, irrefutable
facts.

Thus, one reason we need team work is because we do a great deal of
controlled assessment based on objective information and interpretation (or,
more bluntly, guessing), and we need several points of view to clarify and
objectify the issues. Many decisions are based on statements such as:"If both
of you (for instance, a social worker and an occupational therapist) think so,
then it must be true because you come from such different disciplines". In
other words, a conclusion based on two different interpretations has added
validity. This is the cognitiveintellectual aspectof the team's work. It is most
apparent in diagnostic work, but plays an important role in therapy too. It
means listening to each other, learning to understand each other's professional
languages and reconciling them with one another. The process of
understanding and reconciling is a complex one, integrative by definition; if
it is successful, it serves an integrative function for the children and their
families, as well. It is as if we are taking their various functions, breaking
them down into parts in order to have a better look at them, and then putting
them back together into a cohesive whole which, we hope, will give us a
holistic picture of them, too (remember that "holistic" is one of the names
given this type of team(.
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Team Language
Team process in effect is learning different languages. This does not only
mean different professional jargons, but also different approaches, different
biases, and different emphases. Gradually, in a successful team we begin to
talk about "the team's language" or even"team jargon". This usually creates
a warm, comfortable atmosphere, where the need to define individual identity
by one's profession can be replaced by the groupteam identity; we naturally
assume that this successful integration makes for better diagnoses. After all,
integration is what we have been aiming at! But there is also a major pitfall
here. Intellectually, one can become too comfortable. Learning or even
creating a team language is useful to a degree; but beyond this we no longer
get a variety of inputs that can validate or invalidate each other. Rather, we
begin to get identical input, and this is not the reason for creating a team; in
fact, it is contrary to its cognitive raison d'etre.

There is a simple solution to this problem, which occurs naturally in most
institutions: that of changes in team personnel, so that a fresh outlook becomes
an integral part of the team's functioning. But preserving clarity of language
is something every team must consciously deal with, under all circumstances.

The AffectiveSupportive Function of the Team
When a team moves on to therapeutic work, there is still a need for its
cognitiveintellectual function, though its affectiveemotionalsupportive
function takes on major significance. One still needs the various professionals'
knowhow, the different input of their various disciplines, and the avoidance
of socalled cognitive "blind spots ". But the team now assumes a number of
new functions, some of which apply to groups in general, including groups
from only one profession. These functions include mutual personal support,
mainly the support needed when dealing with the unknown (I have already
emphasized that much of our work is with the unknown, both diagnostically
and prognostically), when dealing with the projections of parents and the
frustrations of work that often progresses at a snail's pace if at all, when
dealing with the attachment we develop with the infants we treat and the
ensuing difficultiesof separation, when dealing with competition with parents,
and many more such issues.

The team approach is not the only way to cope with these issues. Individual
therapists often use colleagues, friends, and supervisors to help them. But a
multidisciplinary team is unique in that the differences of the various
disciplines, combined with the closenessof working together toward a common
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goal, can supply the emotional support and objectivity needed to keep proper
distance, both intellectually and emotionally.

Some Tough Questions
Who heads the team? This usually depends on the agency or institution where
the team works. There is also a question as to whether the titular head of the
team is in fact the person who runs the team: Is this the person who comes
into contact with the "outside" world, be it parents, other agencies (the
kindergarten, the medical system, social services, etc.), or is there a "foreign
minister" on the team who is not its chief, but who sets the tone and represents
the team?

Are parents partof the team? This is an issue peculiar to our work, and one
that is rarely openly discussed. Very often lip service is paid to our all
working for the child and doing what is in the child's best interest; but this
does not make a team of the therapists and educational staff and parents.

Are there hierarchies of treatment? If so, are they identical with the
hierarchyof therapists? In other words, are there "higher class" and "lower
class" treatments (there usually are...)? Are these determined by preconceived
ideas, or dictated by the therapists on the team? Is there competition around
these issues, and if so, is it overt or covert?

How does the teamcheck itself out? Or, to begin with, does the team check
itself out? Are there periodic assessments of the efficiency and functioning of
the team, or only emergency assessments when something goes wrong? Does
this provide fertile ground for competition, putting down of colleagues, or
projection of personal failures onto other members of the team? Or is the team
able to learn and grow from assessing itself?

These are only a few of the questions that can be raised during and by team
work. Each team should be able to identify and address its own particular set
of tough questions.

Conceptualizing the Team
There are many ways to conceptualize the multidisciplinary team. Neuhauser
(1985) used medical, psychological and educational paradigms. Listening to
team members discuss themselves and their work evoked three other
paradigms: the group, the family and the individual.
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The Group Paradigm
This seems to be the most natural paradigm, as every team is by definition a
group, and therefore the dynamics that apply to a group should apply to a
team. Some aspects of these dynamics, mainly hierarchy and goals, were
discussed previously. But there are additional aspects. We talk of a group as
being the sum of its parts. Of a group that functions well we say the whole
functions better, or at a higher lever, than its parts  i.e. we say the sum of
the group is greater than the sum of its individual members. Conversely, in a
badly functioning group the sum of the whole will be less than the sum of its
parts.

Individual members of a wellfunctioning team will identify with the team and
feel a sense of belonging which can combat loneliness, failure and fear of
failure. Projections (for instance, from the parents onto team members) can
seem less awesome and overwhelming, and facing the degree of incertitude
inherent in our work can be less frightening. One has the feeling that the
corporate knowledge of the group is greater than the sum of individual
knowledge. And, when the team functions well, this is not an illusion or a
projection: Because corporate knowledge is being integrated, professional
biases and blind spots are eliminated. Moreover, different members of the
team highlight incongruities, so that the process of understanding and
integrating is constantly checked from many different angles. When this group
process works well, each individual member is enriched and feels satisfied.
One's identity is not lost in a "good" group; rather, it is enlarged and
broadened.

Obviously, the advantages of this approach also highlight the dangers that lurk
when the group process does not function well, or when individual group
members, because of their own pathologies, cannot allow themselves to really
join the group. Members of a malfunctioning team can feel "lost in the
crowd", that they have lost their personal or professional identity, can no
longer function on their own, and are overwhelmed by other members of the
team. This will inevitably reflect on their functioning within the team, overtly
or covertly. They may downplay their particular input, thus translating their
own insecurity into professional insecurity, undervaluing their discipline's
input, or, conversely, overemphasize its importance and unconsciously demand
personal recognition via recognition of the importance of their discipline's
input. How the team deals with such situations will, of course, ultimately
determine the team's professional level. Projection and splitting are among the
commonest of defense mechanisms in groups, and it is often helpful to analyze
team functioning in light of them.
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Another aspect of group dynamics that affects multidisciplinary teams is that
of emotional contagion. It is a common and easily identiifable phenomenon,
if often frightening. It can manifest itself as the swaying of a large crowd to
actions that individuals in the crowd would never perform: Contagious
giggling, contagious crying, and religious ecstasy are examples of this
phenomenon. Each member of a team is susceptible to the need and desire to
feel greater than him or her self, relinquishing his personal superego in favor
of the group and allowing himself to be swept away in situations where, as an
individual, he would never be.

All this may appear to be beyond the realm of the team. But one has only to
look at overidentiifcation with an infant's illness, or hatred for noncompliant
parents, or anger at an outside agency that has blocked the team's
recommendations to see this is not so. These are all emotions that may be felt
by each individual in the group, but which can reach epic proportions (or
rather, disproportions) when the whole team gets swept away. However,if the
team functions well, its very multidisciplinary aspect can often counteract this
emotional contagion. The different languages and approaches of multiple
disciplines make it much more unlikely that the whole team will be
overwhelmed.

The Family Paradigm
Many teams function as a family and many call themselves families. Is this
only an emotional expression of the sense of belonging we usually attribute to
a family, or does it also have structural parallels?

A family structure is based on roles. There are the obvious parental roles, but
others also exist: the speaker, the scapegoat, and the mediator, to mention just
a few. There are also alliances. These can be rigid or elastic, constant or
changing. There is a clear hierarchy, dictated ifrst and foremost by generations
and orderof birth, but there is also the hierarchy that grows within the family,
and the taskoriented hierarchy (different ifelds of expertise are allotted to
different family members, according to their abilities and tastes).

A team can easily be seen to parallel this description. It is extremely common
to attribute to the head of the team parental qualities and expectations, be they
authority, sympathy, security, total knowledge  or despotism, lack of
understanding, ineptitude. One can usually easily identify the oldtimers
(members of the previous generation) from the newcomers who may receive
more attention and cossetting, but must also prove themselves. The speaker,
scapegoat and mediator are roles that are also found in most teams, whether
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almost permanent or exchangeable ones. Alliances, both permanent and
temporary, are also a familiar phenomenon. In fact, a team should admit
alliances and make use of them. Total identification with the whole team is
unreal and unhealthy, just as it is unreal and unhealthy in a family. When a

team claims they are all for one and one for all, with no inner tensions or sub
groups, they are either deluding themselves (as is often done by families) or
trying to cover up in front of outsiders (as is done even more often by
families). Role reversal, lack of flexibility, the need to have a good position
in the "family" rather than getting on with one's job  all these are familiar
phenomena in both teams and families; the parallels are endless.

One could ask in what way this similarity with the family is unique to
multidisciplinary teams. The team, like the family, is made up of different
individuals who create a common culture. Every team creates its own
individual culture, that particular atmosphere and ethos that is peculiarly its
own. The different roles within the team are part of that culture. The roles can
be defined by a particular discipline, and/or by the particular personality of a
team member, just as the roles in a family are initially determined by position
and prior expectations, but are ultimately readjusted and recreated according
to the individual characteristics of the family members.

Another parallel is the issueofjoining and leaving the team, and whether team
members are replaceable. Obviously, there is a limit to each parallel, and
family members who leave their home confines are not identical to team
members who leave the team. Or so one would think, until one becomes
cognizant of the emotional undertones accompanying a team member's
departure. The feelings of desertion, of breaking the whole, of forcing the
entire team to reorganize are remarkably similar to those in a family, and the
ability of the team to cope with natural change is also determined by standards
very similar to those governing a family.

A unique advantage of thinking in terms of "family" is that this sensitizes the
team to the families with which it deals. The required team integration can
serve as a model for the family; the ability to incorporate team members into
the team and ifnd them an appropriate slot can be used to help the family
incorporate the child into its environment. The feelings of dependency, the
need for a great parent figure to solve all problems, the need for a sense of
independence within the team  all are feelings that parents also project onto
the team as a whole. Identifying family processes within the team can make
the team more sensitive to the same processes in the families it deals with;
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identifying a "new" process within the team can often be one that a family has
projected onto it.

The Individual Paradigm
A team, just like an individual, can be seen as consisting of components. One
can analyze the team's defense mechanisms, modesof behavior, and different
developmental stages  all of which are typical aspects of the individual. For
example, it would be tempting to analyze the defense mechanisms of the
various disciplines, to see if they are peculiar to each discipline. But this is a
fullscale research project which has not been attempted. For our purposes, it
is sufficient to regard the team as an individual, and see its members as the
component parts of that individual. One can identify, for instance, those who
tend to use repression or denial; those who use manic defenses; those who
function via isolation. The team as a whole soon develops its own
characteristics, including its own boundaries, which can be rigid or flexible.
The team is healthier if it can use a variety of attitudes and communicate at a
variety of levels with the outside world, just as a flexible individual functions
better than a rigid one.

Again, there is a special advantage for using this model when dealing with our
particular population. The infants and small children we are called upon to
diagnose and treat usually suffer from some kind of developmental disorder
and some problem in integration, whether caused by an organic deficit or
emotional factors or both. One of the dangers of having many professionals
examine and diagnose these children is that they will get a fragmented picture,
each component of which may be totally accurate, but which will not add up
to a whole child unless they are integrated. A multidisciplinary team aspires
to integration, to a fusion of all the information gathered into a coherent whole
that will result in a picture of a child and not a checklist of his functions.
When we go to provide treatment, we again confront a contradiction: We give
the confused, unintegrated child a number of therapists and assume the child
can cope with this multiplicity, while concurrently stating that the child has
dififculties in integration.

The only way to overcome this contradiction, and in fact put multiplicity to
good use, is to practice integration within the team. If the team can see itself
as an "envelope", a holding environment that is cohesive and coherent, then
it will be able to transmit this vision and sense of cohesiveness to the child. It
can then serve not only as the child's alterego, working on integration in
individual motor, sensory or cognitive functions, but also as a conscious and
unconscious model. Teams that cannot do this integrative work on themselves
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usually end up doing fragmented work with a child and his family. Teams that
can function as "a single person" can give a child a sense of being an
integrated person.

There is as much room for individual variation within a team as there is for
variation in personality structure. There is no good or bad personality as such,
there are no checklists for good or bad personality as such, and there are no
checklists for good or bad qualities in a team. What counts is the ability of the
person/team/child to make use of its (his) capabilities, not to waste energy
dealing with unnecessary problems, and to adjust to inner and outer reality.
This means that the team needs some way of performing selfexamination, of
identifying when it begins malfunctioning, just as individuals do and just as we
would teach a growing child. Selfawareness is a necessary part of
development, and if it is fostered within the team, it is likely to be transmitted
to the child.

Summary
We can thus see that the different terms noted at the outset of this paper 
interdisciplinary, multidisciplinary, transdisciplinary, cooperative, holistic 
emphasize different aspects of team work and different organizational
paradigms. Merely putting together a number of people with different areas of
expertise does not make a team, nor is a team capable of continuously
functioning as a team without being aware of its components, particular
attributes, weak spots and development. In other words, just as a baby has a
history before its birth  its genetic load, environment and developmental
history  so does a team. The multidisciplinary team has the cognitive and
emotional advantage of its multiple components only as long as these are
recognized and the interactions between them recognized and dealt with. Then,
indeed, is the multidisciplinary team an exciting and fruitful way in which to
work.
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