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11. The biopsychology of
caretaker-infant interaction
and ‘early risk of deviance’

Abstract

After a short discussion of the concepts
‘risk’ and ‘optimality’, the main focus is
on how various disciplines, such as ethol-
ogy, developmental neurology and cogni-
tive (information processing) psychology,
may contribute to the study of ‘mecha-
nisms’ involved in early caretaker-infant
interaction and neurobehavioral develop-
ment. Research on early visual attention
illustrates how a detailed study of a spe-
cific adaptive system may contribute to
the conceptualization of possible risk
mechanisms, which play a role in
caretaker-infant interaction.

Finally, the state of the art of infancy re-
search into the clinical conditions Atten-
tion Deficit Hyperactivity Disorder and
Autism 1s discussed, and a number of im-
plications for future research are formu-
lated.

Risk of neuro-behavioral deviance
The concept of ‘early risk’ originates
from the early sixties when so-called risk

registers were published in the U.K. They
contained information about a variety of
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factors which might contribute to the
chance of physical disease or psychopa-
thology (Sheridan, 1962). At that time
there was already the problem of how to
identify a particular condition as a ‘risk-
condition’.

There are at least three implicit as-
sumptions in applying the term ‘risk’
(Kalverboer, 1988, p.115):

- knowledge of the adverse effects for
development

- knowledge of the place where a cut-
ting point could be put between risk
and non-risk values of a certain factor,
and

- knowledge of the conditions under

which a potential risk factor becomes a

real danger for the development of the

organism.
Generally, such knowledge is not at all or
only insufficiently available.

Clearly enough, in isolation, most so-
called risk factors have (almost) no impli-
cations for further neurobehavioral devel-
opment. This is clear for obstetrical con-
ditions, which may affect the develop-
ment of the Central Nervous System,
such as preterm birth or asphyxia, as well
as for early neurological conditions, such
as hyperexcitability and apathy (see for a
critical discussion, Horowitz, 1992).

In recognition of this, in the late sev-
enties, Prechtl introduced the concept of
‘optimality’ to replace the risk concept
(Prechtl, 1980). He argued that we have
knowledge about the biological function
of particular behavioral systems, such as
rooting, sucking, orienting, postural con-
trol, reaching and grasping. In his view
we are able to define the ‘optimal’ func-
tion and structure of such a behavior, tak-
ing into account the maturational level of
the organism (in particular the nervous
system) at that stage of development. Re-



fined neurological examinations (as de-
veloped in the Department of Develop-
mental Neurology of the University Hos-
pital in Groningen, the Netherlands, by
Beintema, Touwen and Prechtl) can pro-
vide us with so-called optimality scores,
for the nervous system as a whole as well
as for particular subsystems, such as pos-
tural control, sensori-motor functions,
reaching and grasping patterns etc. The
lower an optimality score for a particular
system, the higher the chance that adap-
tational qualities will have decreased. The
most important accomplishment was that
thinking in terms of particular pathologi-
cal signs, which was the basis of the ear-
lier ‘risk’ concept, was replaced by think-
ing in terms of ‘biological’ functions of
systems. Such a functionalist approach
holds that ‘the morphology, physiology
and behavior of a developing organism
serve to meet ends that are peculiar to
particular phases in development. It as-
sumes the presence of age-appropriate
actions imbued with specific adaptive
functions, such as communication and
exploration, and a mutual fit between or-
ganism and environment at all times in
development’ (Beek & Hopkins, 1992,
p-425). The assessment of such ‘ontogen-
etic adaptations’ is a core function of the
developmental neurological examination.
In this context the concept of ‘optimality’
is adequate. Applying it to other domains,
such as that of obstetrical complications
or the quality of the social environment,
may, however, be less useful, as in such a
domain a theoretical basis for the applica-
tion of the concept is lacking (for a
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further discussion, see Kalverboer,
1988).'

Further developments with respect to the
dynamics of organism-environment
interactions were necessary to make prog-
ress in a more functionally oriented study
of possible roots of neurobehavioral devi-
ance. Transaction models were coined,
which gave credit to the continuous
mutual dependencies between behaviors
of partners in developmental processes
(Sameroff, 1975). Improvements in the
methodology of longitudinal approaches,
eventually combined with cross-sectional
studies, went hand in hand with a great
increase in sophistication of statistical
techniques (see the series of European
Science Foundation volumes, published
by the ESF network, ‘The Longitudinal
Study of Individual Development’ be-
tween 85 and ’90, in particular
Magnusson and Bergman (1990), and
Magnusson, Rudinger and Bergman
(1991)). These developments, which have
their latest cumulation in the ‘dynamic
systems perspective’ and the interest in
‘transitions in development’, provided the
tools for more sophisticated and more
valid approaches to the study of
neurobehavioral deviance. (See for a crit-
ical discussion of this approach and its

' Notwithstanding the fundamental gain by
replacing the concept of ‘risk’ by that of
‘optimality’, for clinical use the optimality concept
did not turn out to be particularly useful.
Predictions were even less clear, replacing ‘risk’
scores by ‘optimality’ scores (Molfese &
Thompson, 1985) and similar problems arose with
respect to the necessity of age-norms, and
decisions about ‘cutting points’. Without going in
detail, I will use in the rest of this chapter the term
‘risk’ for groups of individuals, who are thought to
have a relatively high chance of ‘adverse’
developmental outcomes.



present status, among others, Beek &
Hopkins, 1992). Early main-effect mod-
els have, via transaction models, been
replaced by system-approaches. Old clini-
cal notions, which already indicated the
complicated manner in which effects of
early brain damage might be dependent
on the context in which the organism de-
velops, could now be formalized. Partly,
such notions became the basis for the
ELO-collaborative program (Experimen-
tal Longitudinal Studies on Caretaker-
Infant Interaction) in the Netherlands. In
the next paragraphs the main focus will
be on:
- why early caretaker-infant interaction
attracted so much interest, and
- how various disciplines approach the
study of normal and deviant develop-
ment in the domain of early interac-
tion.

Early caretaker-child interaction

Psychoanalysis has 'in fact' laid the basis
for the current day strong interest in the
mechanisms playing a role in early social
interaction and attachment development,
and in the significance of these processes
for later socio-emotional and cognitive
functioning. Bowlby was the first to indi-
cate how the scientific approach of the
ethologists was the main road to the em-
pirical study of the mechanisms, which
were in part pre-scientifically formulated
in psychoanalysis (Bowlby, 1969). Ethol-
ogy. rooted in evolutionary theory and
thinking in terms of ‘survival value’ of
behavioral systems, could provide us with
insight in the complex dynamic interac-
tions between internal and external causal
factors in the ‘ontogeny of adaptational
patterns’. Bowlby also saw the signifi-
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cance that early ‘biologically rooted’ re-
sponses, such as orienting responses,
head turning and sucking, grasping and
clinging, have for the ontogeny of social
adaptations. Developmental neurology
elaborated on these notions by introduc-
ing mechanisms, such as ‘postural con-
trol’ and ‘organization of behavioral
states’. In 1963 Prechtl wrote a short but
rather influential article on ‘mother infant
interaction in the child with MBD’
(Prechtl, 1963). It suggested how particu-
lar qualities of children's behavior pat-
terns, such as lack of stability of posture
and orienting behavior and instability of
behavioral states might, affect the care-
taker's ability to properly interact with the
infant. In Prechtl's view such ‘non-opti-
mal’ patterns could contribute to the care-
taker's emotional instability and decrease
his/her ability to adequately react to the
infant. Such caretakers' reactions could
increase the possibility of adverse effects
of early brain dysfunction. A study like
this indicated that knowledge of the
child's repertoire would not be sufficient
to understand how early brain dysfunc-
tion might affect later socio-emotional
and cognitive development: developmen-
tal processes should be understood within
their psychosocial contexts. Consequent-
ly, behavioral phenomena such as ‘lack of
responsiveness’ and ‘lack of exploratory
activity’, which are frequently reported in
children with the neurological ‘apathy’
and ‘hyperexcitability’ syndromes, began
to be understood in terms of the dynamics
of such children's interactions. This led,
in 1979, to the following statement (in
Kalverboer, 1979, p.65): ‘A simple ‘in-
teraction’ model would possibly suggest
that the lack of responsiveness of children
with the apathy syndrome directly affects
the behavior of the caretaker; there may



be too little appeal for stimulating and
contacting those children who are inac-
tive or disorganized. A more complex
interaction model would suggest that, in
such children, stimulation would not only
be less frequent but also less adapted to
the structure of the infant's own activity.
Disorders in the child's behavioral pat-
terning may contribute to the develop-
ment of a lack of contingency between
actions of the child and the social part-
ners. Non-contingent stimulation may
interfere with learning and with the devel-
opment of initiative' (Papousek, 1977,
Watson, 1977). Apathetic children and
so-called hyperexcitable children, who
have inconsistent states and an inconsist-
ent temporal organization of their motor
behavior, may be particularly prone to
negative effects of exposure to non-con-
tingent stimulation.

Interconnections were further differen-
tiated by researchers such as Schaffer and
Collis (1982), who with great refinement
showed how the infant's exploration of
the wider environment develops out of
mother-infant's mutual gazing. Papousek
introduces the concepts of ‘intuitive
parenting’ and ‘intuitive didactic’
(Papousek & Papousek, 1987), referring
to an, evolutionary based, mechanism
which is at the basis of the caretaker's
subtle and developmentally profitable
interactions with the infant: e.g., mothers
may show just those behaviors which
maintain the infant's alerted state and
guide their orienting reactions, and may
show facial expressions which positively
affect the infant's mood. The caretaker
has a great quality to read and interpret
children's expressions in terms of their
attention, mood and state (Papousek &
Papousek, 1993).
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In parallel, cognitive and clinical de-
velopmental psychology provided us with
concepts, such as ‘responsivity’ and
‘sensitivity’, which could be meaning-
fully linked to the biological systems
studied in ethology and developmental
neurology.

These approaches particularly allow for
the study of inter-individual differences
in the quality of caretakers' abilities in
relation to children's behavioral and ex-
pressive patterns. How can they contrib-
ute to our insight in risk mechanisms for
(neuro-)behavioral deviance? This will be
the subject of the next paragraph. The
emphasis will be on the study of care-
taker-infant interaction and its follow-up
in groups at risk, exemplified by the case
of the 'preterm born child' and the possi-
ble relevance of such early interaction
studies for later outcome, exemplified by
two clinical entities: Attention Deficit
Hyperactivity Disorder and Autism.

Early interaction and neurobehavioral
deviance: the case of the ‘preterm born
child’

Preterm birth (generally < 37 weeks of
gestation) is one of the numerous factors
which may contribute to an increase of
the risk of brain damage and behavioral
disorder. The effects may be most varied,
not in the least due to the widely diverg-
ing concomitants of ‘prematurity’ and the
complicated way in which physical and
overall conditions (e.g., incubator, condi-
tions in the family, health of the caretaker
etc.) may interfere with an optimal devel-
opment. When interested in ‘risk mecha-
nisms’, such as behavioral patterns, reac-
tion tendencies or physical features that
may directly play a role in the child's cog-



nitive and social development, ‘preterm
birth’ is not a valid category.

The study by Wijnroks (1994) is an
example of how the study of early inter-
action in a group at risk can be brought to
the level of ‘mechanisms’. Three points
are crucial in such an approach:

1) how does the behavioral repertoire in
infants at risk differ from that of another
child?

2) which particular problems may this
give to the caretaker?

3) which qualities of the caretaker are
important in coping with such problems?
A short comment on each of these points:

re 1: Early brain disorder may have spe-
cific as well as non-specific effects on
functional development. Specific effects
include e.g., various forms of hemiplegia:
they are related to impairment of particu-
lar areas of the brain. Non-specific effects
may relate to more widespread and ‘dif-
fuse’ damage to the brain. They may im-
ply general qualities of children's behav-
ioral organization, such as inconsistencies
in the maintenance of states, postures and
orientations; stereotypes in behavioral
patterns and a general slowing down of
reactions.

These are the characteristics which are
typically observed in relation to general-
ized dysfunction of the brain, frequently
found in children after pre- and perinatal
complications, such as preterm birth.
They may impair the child's ability to ad-
equately react to its social and physical
environment in that they imply a less inte-
grated and less flexible organization of
body postures (‘overstretching’), visual
orientation and goal-directed movements;
less differentiated emotional expressions
and less ‘readable’ intentions and an im-
paired and inconsistent ‘motivation’ to be
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in interaction with the social and physical
environment (e.g., the apathy syndrome).

re 2: As indicated above, characteristics
may impair the conditions for ‘learning
by experience’ as behavior-effect connec-
tions may be less consistent and predict-
able (Kalverboer, 1983). As the social
interaction situation (social partners pre-
senting their infants with contingent
stimulation) is the condition par excel-
lence for learning and habituation, such
infants may fail to learn by contingency
perception and may become less moti-
vated to actively explore the environment.
They may also destroy the caretaker's
expectations about the infant's respon-
siveness and emotional expressiveness:
the infant is less cuddly and less
‘interested’ in the mother, as indicated by
a lack of orientation towards the partner's
face, etc.. Furthermore, this may interfere
with daily life routines with respect to
feeding, caretaking, sleeping, etc..

re 3: Caretakers' qualities important in
coping with these children's characteris-
tics are those which are subsumed under
the umbrella term of ‘sensitivity’: the
ability to properly perceive the infant's
intentions and emotions and to adequately
respond to the infant's signals. A basic
requirement is, what I would call, an ‘ap-
proach tendency’; this implies a tendency
to be engaged with the infant and pay
attention to it, which is rooted in an atti-
tude of ‘acceptance’.

These are ‘ideal-typically’ sketched
mechanisms which may play a role in
caretaker-preterm interactions. These no-
tions may be useful in setting the pace for
detailed empirical research: however,
they greatly overgeneralize connections



and overestimate effects: only a minority
of ‘preterms’ show these characteristics
and even if these patterns are there, there
is ‘the self-righting tendency of the or-
ganism’ (Dunn, 1976; Waddington,
1975), the ability, whose limits are still
largely unknown, to compensate for
eventual adverse effects of the caretakers'
inability to precisely modulate behavior
in pace with the infant's actions and reac-
tions. Wijnroks's study is an example of
an attempt to go more precisely into the
mutual dependencies and their possible
implications in early mother-infant inter-
action in preterms. But it is only a first
step towards a better understanding of
possible ‘interactional’ roots of neuro-
behavioral deviance. How could further
progress be made? Here, we may first
consider what ethology, (developmental)
neurology and cognitive psychology may
contribute to the study of early social and
cognitive processes in view of the risk of
neurobehavioral deviance. This is the
subject of the next paragraph.

Approaches to early risk of neurobe-
havioral deviance

The ethological and developmental
neurology approaches to (human) ontog-
eny are rooted in a long history of biolog-
ical thinking. Having escaped from the
old nature-nurture dichotomy, ethology
has primarily become the scientific study
of ontogenetic adaptations in the species
and the individual, aiming at the general
rules which govern developmental pro-
cesses. A basic notion is that of an ‘in-
trinsic’ relationship between the develop-
ing organism and its (natural) social envi-
ronment, rooted in the evolution of the
species. The organism is provided with a
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repertoire of ‘modal action patterns’ (this
term replaced the previous one of ‘fixed
action patterns’, see Baerends &
Groothuis, 1992). These are action sys-
tems or signaling systems, which are con-
sidered to be biologically rooted, and to
which the caretaking environment is
‘biologically’ adapted. This approach co-
mes back in Papousek's concepts of ‘in-
tuitive parenting’ and ‘intuitive didactics’
(Papousek & Papousek, 1987). The abil-
ity of the caretaker (particularly the
mother) to refinedly adapt vocalizations
to the emotional state of the infant is a
case in point. She is able to induce and
maintain the infant's positive mood by
‘baby talk’, which is even found in the
sign language of deaf mothers to their
hearing babies (Papousek, personal com-
munication).

An important derivative of the etho-
logical approach is its method of direct
observation of complex adaptive behav-
iors in natural conditions and the morpho-
logical analyses of behavioral patterns in
order to gain insight into their function
and causation. This procedure has be-
come largely integrated in developmental
psychological research, although much
research, especially in the area of the
study of early temperament, unfortunately
lacks the theoretical clarity and method-
ological precision of the ethological ap-
proach which is necessary in the
longitudinal study of neurobehavioral
relationships in children (see also Kalver-
boer, 1988, p.129-130).

By developing the field of ‘develop-
mental neurology’, Prechtl introduced
biological thinking into medicine: to his
view, the study of brain-behavior devel-
opment should find its starting point in
the observation of biologically rooted
adaptive systems and in the analysis of



how they are embedded in the organism's
behavioral states.

Procedures for the refined assessment
of nervous functions from birth onward
through school age were developed by
scholars such as Beintema and Touwen
(Prechtl & Beintema, 1964; Touwen,
1976). They allowed for an analysis of
ontogenetic adaptations in terms of their
functional quality, so that ‘optimality’
scores could be given to the CNS as a
whole as well as to specific subsystems,
such as postural control, the organization
of behavioral states, goal directed reach-
ing and grasping. Because of its clinical
implications it opened the way to the
study of individual differences with re-
spect to the vulnerability of the develop-
ing infant for later neurobehavioral devi-
ance. However, notwithstanding its clear
potential for improving the study of
mechanisms in early caretaker-infant in-
teractions and their consequences, so far
its impact has been limited. This is partly
due to the time-consuming neurological
assessment procedures and partly to a
lack of progress in integrating neurologi-
cal notions into thinking about the dy-
namics of organism-environment interac-
tions.

The most significant progress in re-
search on neurocognitive relationships is
at present found in the work on prefrontal
functions by Diamond and Goldman-
Rakic (1985) and Diamond (1988). These
authors claimed that specific advances in
infants' cognitive development (in partic-
ular avoiding the Piagetian ‘A not B er-
ror’) are mediated by particular neuroana-
tomical changes in the dorsolateral pre-
frontal cortex. Also particularly promis-
ing is research on the development of the
visual system and visual attention by
Johnson, Posner and others (Johnson,
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Posner & Rothbart, 1991; Johnson,
1990). Such studies may provide insight
into the biological constraints set to social
and cognitive developments: some adap-
tations (transitions) are simply not possi-
ble before a certain level of maturation of
particular systems in the nervous system
has been reached. For example, function-
ing of the frontal eye fields pathway, the
onset of which occurs between 2 and 4
months of age, is a prerequisite for the
execution of anticipatory eye movements
and for the planning of saccadic eye
movements (Johnson, 1993, p.276).

Cognitive psychology traditionally
aims at a refined analysis of the individ-
ual's information processing, largely
‘borrowing analogies from the digital
computer. While this may be perfectly
appropriate for theories focusing on the
steady-state adult mind, difficulties arise
when studying development’ (Johnson &
Morton, 1991, p.4). We completely agree
with Johnson and Morton that cognitive
psychology is prone to conceptualizing
development in terms of a succession of
steady states and neglect mechanisms of
change. However, other approaches to
development, such as the Piagetian and
even present-day systems approaches,
also run the risk of just formulating suc-
cessions of steady stages (notwithstand-
ing lip service to so-called transactional
models) and insufficiently account for the
dynamics of developmental processes.

In the information processing ap-
proach the organism is considered as a
system with a limited capacity for pro-
cessing information. It is bound to react
selectively, therefore. By automatization,
processing capacity can be saved
(Shiffrin & Schneider, 1977): such au-
tomatization may be impaired in children
with neurological problems associated



with less stable physiological processes
(Porges, 1976). ‘Such an ‘autonomic
imbalance’ may manifest itself in very
early stages of development, indicated by
disorders in sleep-wake regulation and
the child's inability to maintain a state of
alertness during a longer time’
(Kalverboer, 1988, p.132).

Ethological and information process-
ing approaches may complement each
other, in that the former ‘has traditionally
postulated ‘drives’ or ‘motives’ but does
not delve further into the characteristics
of information processing systems which
are the prerequisites for the development
of adaptive behavior’, (Kalverboer &
Hopkins, 1983, p.9), whereas the latter
generally lacks consideration of implica-
tions of information processing deficits
for adaptation in the daily environment
and of possible effects of social condi-
tions on the development of information
processing strategies (Kalverboer &
Hopkins, 1983; Johnson & Morton,
1991). Until recently, a crucial concept in
developmental neurology, namely that of
‘regulation of behavioral states’, in which
state reactions are embedded, was not
accounted for in the structural informa-
tion processing models as developed by
Sternberg (1969) and Shiffrin and
Schneider (1977). In the meantime, Sand-
ers' extensions of the original models
have accounted for the energy-supply of
the information processing system (Sand-
ers, 1983). Terms in this model such as a-
rousal, activation and effort, refer to the
fact that selective attention (or in general
the quality of information processing)
depends on how reactions are embedded
in the behavioral state of the organism.
Such a development may help to bridge
the gap between cognitive and biologi-
cally derived approaches to the study of
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risk of neurobehavioral deviance. This
will be discussed in the next two para-
graphs, which focus on the possible pre-
cursors in early infant development of
Attention Deficit Hyperactivity Disorder
(ADHD) and Autism.

The case of early visual attention and
ADHD

In this paragraph I will slightly deviate
from the caretaker-infant interaction para-
digm by discussing recent developments
in the study of early visual attention, in
particular of the posterior attention sys-
tem (PAS). The function of this ‘detour’
is twofold: first it may illustrate how vari-
ous approaches to the study of adapta-
tional systems may be mutually beneficial
and, second, it may indicate how results
of detailed studies on a specific adapta-
tional system, such as the PAS, may be
fed back to the caretaker-infant interac-
tion condition and help in conceptualizing
possible risk mechanisms.

Early visual attention: a possible mech-
anism for ADHD?

By the late sixties, ethologists had already
started to systematically study specific
sensory and perceptual systems to disen-
tangle the complexly interwoven determi-
nants of early social imprinting. Bateson's
studies on how approach/avoidance ten-
dencies differently relate to the nov-
elty/familiarity aspects of the social and
physical environment in different phases
of ontogeny are an example of this ap-
proach (Bateson, 1972). The study of
such basic perceptual preferences helped
to obtain greater understanding of the



mechanisms of early social bonding as
previously studied by Lorenz.

Now, the behavioral study of early
caretaker-infant interaction in the human
is in the process of adapting this com-
bined natural history-laboratory experi-
ment approach. An in point case is the
longitudinal study of visual attention, in
particular of the Posterior Attention Sys-
tem.

Attentional processes are crucial in
early interaction and learning processes
but have, until recently, been largely
overlooked in infant research. Orienting
reactions indicate children's focus of in-
terest. Mothers go through a lot of trouble
to attract children's attention. In later
phases of development ‘mutual gazing’
indicates how attention is shifting from an
interest in the nearby environment (in
particular the mother's face) to more re-
mote aspects of the environment. And
exploratory activity develops out of face-
to-face contact (Schaffer, 1971). Impair-
ments in orienting behavior (either due to
a lack of postural control, or to impair-
ments in oculo-motor functions or visual
acuity or to insufficiencies in attentional
capacities) may have a strong impact on
the quality of the interaction process and
negatively affect the caretaker's emo-
tional reactions. Studying the determi-
nants of such ‘visual attention’ impair-
ments may shed light on possible implica-
tions for later deficits, such as ADHD
(see also Wijnroks, 1994). They may also
impair children's learning abilities.

There exists a visual attention system
which is involved in directing the focus
of vision and modulating the processing
of visual input. It is separate from, al-
though intimately related to, the visual
system, which is involved in the process-

A.F. Kalverboer

177

ing of information received through the
eyes (Butcher & Kalverboer, in press).

In order to improve our understanding
of the processes that may contribute to a
clinical condition, such as ADHD, in pro-
spective studies two sorts of approaches
have traditionally been applied:

1) the study of groups thought to have
been exposed to a factor that might have
impaired the condition of the brain or/and
the ‘internal’ environment in which it de-
velops, such as pre- and dysmaturity, pre-
and perinatal complications, such as as-
phyxia, or metabolic disorders, such as
PKU (phenylketonuria) or CH (congenital
hypothyroidism), and

2) the study of relatively complex early
childhood characteristics, such as ‘a diffi-
cult temperament’.

Almost inevitably, such studies could not
provide insight into mechanisms playing
a role in the development of later ADHD;
concepts were too diverse and, especially
in infant studies, too diffuse, and an ade-
quate theory was lacking.

Improvements in the quality of such
studies were due to developments as
those exemplified by the Groningen ELO
project on preterms. Attempts were made
to develop paradigms based on theoretical
considerations on how the infant's behav-
ioral organization (e.g., its postural con-
trol, state regulation, orienting behavior)
might affect its ability to experience and
perceive contingencies in social and spe-
cific task (contingency learning) condi-
tions. Problems in later social and cogni-
tive development might be partly medi-
ated by the caretaker's ability (expressed
in terms such as ‘sensitivity’ and ‘sensi-
tive responsiveness’) to adapt to chil-
dren's intentions in a refined fashion. By
knowledge of the constraints set to the
child by the maturation of the nervous



system and by particular impairments,
that might affect the child's adaptive ca-
pacities further insight into the develop-
ment of neurobehavioral problems could
be obtained. However, the conclusions
necessarily remained at a broad level and
the contributions to theory development
necessarily remained rudimentary.

Two more recent developments, partly
running parallel, offer new perspectives
in the study of early risk for
neurobehavioral deviance. One is the de-
velopment of brain imaging techniques
which increasingly allow for the identifi-
cation of brain involvement with a high
amount of specificity, at the anatomical
level as well as that of processes in the
brain in particular task conditions (for a
further discussion, see Kalverboer, 1988).
The other is the precise study of particu-
lar adaptive systems, such as the Posterior
Attention System, the PAS, in combined
longitudinal cross-sectional designs and
in relation to the development of the ner-
vous system as well as to particular sen-
sory or sensory-motor systems (such as
the visual system). Johnson, Posner and
Rothbart (1991) in particular have paved
the way for the precise measurement of
specific ‘markers’ of such systems (such
as ‘disengagement’, ‘inhibition of return’
and ‘anticipatory looking’ as markers of
the PAS) and presented thoughtful dis-
cussions on how such markers may relate
to nervous system development and affect
daily life adaptations (a case in point is
the implication which the development of
the PAS might have for a particular as-

Biopsychology of caretaker-infant interaction

178

pect of the infant's ‘temperament’,
namely ‘soothability’).

However, little is still known about
such an attentional system's ontogenetic
course, due to a lack of sufficiently re-
fined and dense longitudinal studies in
which experimental measurements of
‘markers’ and possible ‘control param-
eters’ are combined with precise daily life
observations and valid examinations of
nervous system development. Such a
study is now underway in the Department
of Developmental and Experimental Clin-
ical Psychology in Groningen in close
cooperation with the Departments of De-
velopmental Neurology and Paediatrics
and with Posner's neurocognitive labora-
tory in Oregon. Children (‘normal’ and
‘brain damaged’) are followed bi-weekly,
from 2 to 6 months onward, with respect
to their visual attention development.
Laboratory experiments are combined
with continuous measurements on general
neurological and visual systems (visual
activity and visual fields development).

Studies of this kind may be comple-
mented by ethological analyses of daily
life interactions and cognitive processes
in order to validate how particular sys-
tems may contribute to more or less opti-
mal adaptations. Ultimately, they may
shed some more light on the issue of
early risk mechanisms of later clinical
conditions.



Early risk of autism

In the fifties and sixties there was a lively
interest in mechanisms involved in Infan-
tile Autism, triggered mainly by ethology.
Researchers such as J. and C. Hutt,
Richer and Tinbergen contributed to this
development. Autism seemed a clinical
condition, typically suited to study based
on ethological models, such as Schneirla's
approach-avoidance models and on no-
tions trying to relate specific autism ‘mar-
kers’, such as ‘gaze-aversion’ or
‘movement-stereotypes’, to internal
causal factors (level of arousal of particu-
lar systems), in interaction with external
causal mechanisms, such as sensory and
social deprivation (Hutt & Hutt, 1968;
Hutt & Ounsted, 1970; Tinbergen &
Tinbergen, 1972). Richer elaborated on
Tinbergen's work by executing refined
observations of autistic children's interac-
tion patterns (Richer, 1976). Findings
were interpreted in terms of the aberrant
development of the balance between spe-
cific internal systems, such as the
‘timidity’-‘sociality’ systems, due to in-
adequate social stimulation. Bowlby's
ideal of ethology as the discipline par
excellence for unravelling mechanisms
underlying autism seemed to become re-
ality. However, after sceptical discussions
with child psychiatrists and later evidence
for brain damage as an important deter-
minant of an autistic development (Rutter
& Schopler, 1987; Rutter et al., 1994),
ethology's contributions to this issue
faded, and from the mid-seventies almost
no systematic ethological studies on early
risk for autism have appeared. This may
be partly due to the piecemeal approach
and low interest in human development in
present-day ethology. Psychology's
contribution has long been mainly
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psychophysiologically and pharmacologi-
cally triggered (see Porges, 1976), with
clinically oriented researchers searching
for neurotransmission systems (such as
the serotonine system) which were partic-
ularly involved.

In developmental psychology, present
day interest in autism is largely focused
on the developmental course of ‘theory of
mind’ in autistics. There is growing evi-
dence that many autistic children have
particular difficulties with ‘theory of
mind’ tasks, which assess the ability to
conceive of mental states of oneself and
others in order to predict and explain ac-
tions (Baron-Cohen, 1991; Happé, 1994;
Premack & Woodruff, 1978; Sparrevohn
& Howie, 1995). This deficiency is
thought ‘to provide a causal account of
the psychological deficit (biologically
caused) that gives rise to the syndrome-
specific impairments in socialization,
imagination and communication’ (Happé,
1994). Such a deficit in the ability to
mentalize (which manifests itself in an
inability to take hints, understand beliefs,
distinguish lies from jokes, etc.) is
thought to largely account for the impair-
ments in socialization, imagination and
communication found in autism.

However, until now the interpretation
of experimental data has been far from
unequivocal. One explanation, proposed
by Russell and colleagues (Russell,
Mauthner, Sharpe & Tidswell, 1991;
Hughes & Russell, 1993), is that autistic
children have an ‘inability to disengage
from the object’. According to Russell
‘the autistic child's failure on false belief
tasks does not reflect a mentalizing defi-
cit, but rather a specific difficulty in over-
coming the perceptual salience of the ob-
ject in the real location’. Russell et al.'s
claim is that particularly for autistic chil-



dren knowledge of physical reality is
more salient than knowledge of mental
reality. Although these authors do not
consider the salience hypothesis and the
theory of mind view as necessarily op-
posed, they stress the difficulties in sort-
ing out ‘the conceptual issues in this
area’. In any case, their view suggests the
importance of attentional mechanisms
such as ‘disengagement’ and ‘inhibition
of return’, as discussed in the previous
paragraph.

Other authors, such as Klin, Volkmar
and Sparrow (1992), indicate that the so-
cial dysfunction in autism involves ‘very
basic and early emerging social behaviors
which are typically present prior to the
time at which even the earliest precursors
of a theory of mind apparently emerge’
(Klin et al., p.861). Such behaviors, for
instance, ‘not showing anticipation of
being picked up by caregiver’ and ‘not
showing affection toward familiar peo-
ple’, bring us back to mechanisms in
early caretaker-infant interaction. Also,
Mundy and Sigman's argument (1989)
that autistic children do not show joint
attention behaviors which develop prior
to pretence in the normal child (see also
Mundy, Sigman & Kasari, 1993), seem to
indicate that autism may result from a
deficit which is typically present in nor-
mally developing infants prior to the time
at which metarepresentational skills may
emerge.

One may speculate that studies, such
as those mentioned earlier on the devel-
opment of visual attention, can in the fu-
ture give new impulses to a more funda-
mental approach to the search for early
factors that may contribute to autistic de-
velopment and to these factors' possible
‘prementalistic deficits’. Visual orienting
behaviors have classically been a main
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entrance to the study of autism. Present
day work by Johnson and colleagues on
the development of face-recognition
seems also particularly relevant (see
Johnson & Morton, 1991). Such ap-
proaches connected to refined analyses of
social interaction and vocalization pro-
cesses, form a basis for future develop-
ments in research on the roots of autistic
phenomena. Such a line of ‘clinically’
triggered research is also of the utmost
theoretical importance as clinical entities,
such as autism, open the way to studying
developmental mechanisms in deviant
conditions which, at least in the human
species cannot, fortunately enough, be
realized through experimental manipula-
tion.

Discussion

Interdisciplinary cooperation may be par-
ticularly fruitful, if not necessary, in the
study of caretaker-infant interaction and
its implications for further social and cog-
nitive development. However, each disci-
pline has its own set of concepts and the-
ories. This may be a hindrance for the
cooperation between, and crossing the
borders of, disciplines. Purification of
concepts such as ‘arousal’, “attention’,
‘state organization’, etc. is required to
fruitfully interrelate findings obtained by
different disciplines.

Can methodologies and experimental
procedures presently applied in specific
disciplines, be applied or borrowed/
adapted in such a way that brain-behavior
studies can become more fruitful theoreti-
cally? There are interesting examples of
such attempts. A case in point is the ap-
plication of the Piagetian ‘A not B error’
task, an object-retrieval task, in frontal-



lobe monkey research, and a ‘detour
task’, known to be sensitive to frontal
lobe involvement in monkeys, in the
study of human infant's cognitive
development (Diamond, 1988; Diamond
& Goldman-Rakic, 1985). This exchange
of procedures contributed to a greater
insight into the role of prefrontal areas in
the execution of more complicated cogni-
tive functions (so-called executive func-
tions).

Why did various approaches not con-
tribute more to the study of early human
communication, notwithstanding their
potential? Ethology refrained from
theory-building with respect to the human
species, being locked in a one-sided inter-
est in non-verbal communication and the
study of specifically selected subgroups,
such as newborns and autistic children.
Early Harlow and Suomi studies on the
impact of early deprivation on social de-
velopment had no follow-up. Only re-
cently, researchers such as Johnson and
Posner have given new impulses to the
study of particular adaptive systems in the
human.

‘Developmental neurology’ made a
major contribution to early-risk research
by introducing biological concepts into
our thinking about nervous system devel-
opment. Concepts, such as ‘state regula-
tion’ and ‘behavioral organization’,
which are now at the center of attention in
information processing approaches to
clinical phenomena such as ADHD, are
largely derived from developmental
neurology. However, there is a stagnation
in that present day researchers of early
interactional processes don not find their
discussion partners in developmental
neurology. No theoretical progress is visi-
ble which further elaborates on notions
such as those already expressed by
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Prechtl in the early sixties with respect to
mother-infant interaction in MBD.

- ‘Cognitive psychology’ has to recognize
that adequate developmental processes
can only be understood by the direct
study of how the organism's information
processing potential changes in the course
of ontogeny and how it is used in daily
life adaptations in various conditions.
Furthermore, procedures have to be de-
veloped which allow for the study of in-
formation processing in children from
very young ages onward. A positive ex-
ception is formed by the procedures,
developed by Posner and coworkers for
the study of the PAS, which are currently
being adapted in our laboratory for the
application in a dense longitudinal study
on early visual attention development in
infants from 2 to 7 months of age.

- Longitudinal studies combined with
cross-sectional analyses, which relate the
collection of natural history data to exper-
imental manipulations, are required for
gaining further insight in the dynamics of
development (see Hopkins, Beek &
Kalverboer, 1992, for a discussion) and
the possible determinants of developmen-
tal discontinuities. The ongoing problem
of the ‘applicability of concepts and mea-
sures over a larger age range’ is thought-
fully discussed by Pickles and Rutter (in
Magnusson et al., 1991). A first prerequi-
site for connecting data obtained in vari-
ous stages of development, e.g., with re-
spect to ‘early temperament’ and later
attention deficit, is that concepts are theo-
retically well-founded and properly
operationalized. There is still ground to
be covered.
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