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Abstract

Background Advances in our knowledge of attach-
ment, stress and coping may foster new explana-
tions for the development of challenging behaviour
in people with intellectual disability (ID).
Method Research on stress and coping among
people with ID was reviewed initially, and then
studies on the security of the attachment relation-
ships of people with ID with their caregivers were
analysed.
Results There is evidence that people with ID are
more vulnerable to stress and use less effective
coping strategies. Furthermore, the body of studies
on attachment indicates that people with ID are at
risk for developing insecure, especially disorganized
attachment. There is evidence from other popula-
tions that the combination of stress, and insecure or
disorganized attachment may put people at risk for
developing behaviour problems.
Conclusion A stress-attachment model of the devel-
opment of challenging behaviour among people

with ID shows promise as an explanatory frame-
work. The uncovering of these developmental
mechanisms may be particularly useful for the pre-
vention of behavioural problems.

Keywords attachment relationships, challenging
behaviour, psycho-physiological stress

Introduction

Although precise estimates of the prevalence of
challenging behaviour in people with intellectual
disability (ID) are still being debated (Deb &
Bright ), most figures vary between % and
%. The more serious the disability, the higher the
prevalence of challenging behaviour. This preva-
lence is judged to be approximately three to five
times as high as in normative populations (Došen
). We have only limited understanding of the
origins of challenging behaviour, which can severely
diminish the quality of life of the affected individ-
uals and which often poses treatment dilemmas
which are difficult to resolve. If challenging behav-
iour is to be prevented, theories as to its origins 
are indispensable. In this paper, the present authors
develop an explanatory model of challenging behav-
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iour based on theories about stress and attachment.
They focus on people with severe and profound ID.
This specification is important because the level of
cognition plays an important role in coping with
stress, and in the development of attachment rela-
tionships and their later cognitive representations.
The authors conclude by outlining some research
questions which result from the integration of stress
and attachment theories on challenging behaviour.

Psychological stress and coping

Psychological stress is defined as the subjective
experience of challenged psychological well-being
or challenged homeostasis (Lovallo ; Baxter
et al. ; Lovallo & Thomas ). Stress is seen
as a function of the gap between perceived societal
demands and perceived competence to handle
them. Lovallo () proposed a two-stage
appraisal system to explain the processing of psy-
chological stress. In the first stage, people evaluate
events for their threat value. They evaluate the
extent to which their commitments and belief
systems are endangered by the event in order to
recognize dangers and to start evolving a plan to
deal with them. If this first appraisal is ‘non-threat’,
the event can be ignored. On the other hand, if this
first appraisal is ‘threat’, it sets in motion the bio-
logical system, the sympathetic component of the
autonomous nervous system: acceleration of heart
rate, rise in blood pressure, respiration, muscle tone
and endocrine output. The body’s autonomic and
endocrine control-systems are in place to deal with
threats to homeostasis, and therefore, their purpose
is to deal with psychological stress. The first threat
appraisal also enforces a secondary appraisal of the
availability and expected effectiveness of coping-
resources and options to handle the stress.

Two outcomes are possible:
 If resources are not available or are appraised 
as ineffective, helplessness is felt and the stress is
perceived to be uncontrollable. As a result, the
appraised threat and the accompanying psycho-
physiological responses increase, causing what is
known as hyper-arousal (Schore b). In the long
run, this can lead to a situation in which children
can disengage from stimuli in the external world,
which is known as hypo-arousal. This phenomenon

of dissociation is found to be a parasympathetic
regulatory strategy that occurs in situations of
extreme helplessness to foster survival: an escape
when there is no escape. The behaviour-inhibiting
steroid cortisol is particularly associated with these
extreme negative emotions, and endogenous opiates
induce pain numbing and blunting (Lovallo ;
Schore b). This dissociation phenomenon may
also be associated with the frequent self-injurious
behaviour of people with ID in stressful situations
(cf. Russ et al. ).
 On the other hand, if this secondary appraisal of
coping resources is positive, it may set in motion
problem-focused coping behaviour (e.g. gaining
information or changing the event) that can effec-
tively reduce the threat value of the event. Alterna-
tively, it may engender emotion-focused coping
behaviour, which merely limits emotional disruption
through (defensive) psychological re-formulations of
the stress events or of the belief system, thus mini-
mally changing the stress event itself. Each coping
strategy has its costs and benefits. Problem-focused
strategies may be costly in terms of energy, but they
can potentially lessen the stress value of an event.
Initially, emotion-focused strategies are less energy-
consuming, but in the long term, they are more
costly because of the continued drain on coping
resources (Lovallo ).

Psychological stress and coping among
people with intellectual disability

A number of studies (Bramston ; Chaney ;
Bramston & Cummins ; Bramston et al. ;
Bramston & Fogerty ) have shown that people
with ID are at risk of psychological stress. Theoreti-
cal explanations of this risk point to their intellectual
handicap, their problems in appraising and process-
ing information, their need for a structured and pre-
dictable environment, and their limited behaviour
repertoire (Gardner & Sovner ). In addition to
developing low self-esteem and a general feeling of
incompetence, people with ID are at risk of develop-
ing learned helplessness (cf. Olson & Schober ),
a vision of their life as one of low controllability
(Seligman ), in which the primary appraisal of
threat and secondary appraisal of coping resources
are by definition negative (for empirical psycho-

Journal of Intellectual Disability Research      

C. G. C. Janssen et al. • Challenging behaviour, stress and attachment
446

©  Blackwell Science Ltd, Journal of Intellectual Disability Research , –



physiological evidence of this phenomenon, see
Lovallo ). In this way, the coping skills of
people with ID are affected, and as a result, they
may perceive (secondary-appraised) stress in a more
frequent, intense and sustained manner than the
general population. This may be particularly true for
people with severe and profound ID. Frequent and
sustained stress may put the biological response
systems of these individuals into an almost perma-
nent state of activation, which results in the develop-
ment of hard-wired maladaptive responses to even
low levels of stress (Perry et al. ; Van der Kolk
et al. ; Schore a, b). Many events which
appear not to be stressful for high-functioning indi-
viduals are stressful for people with ID (Bramston
; Chaney ). In particular, a great deal of
stress is reported from negatively perceived interper-
sonal relationships with peers and others (Bender
et al. ; Bramston & Fogerty ).

One of the problems in the study of the treat-
ment and prevention of stress among people with
severe and profound ID is that their subjective
experience of stress is often hard to assess. Physio-
logical studies may address this problem. Because
psychologically stressful events can change a
person’s physical state a great deal (Lovallo ;
Schore a, b), it is useful to study the concomi-
tant physical and physiological changes, especially
in people with severe and profound ID who have
problems in communicating their perceived stress.
In studying psychological stress in this group,
endocrine output, vital signs, temperature and
bodily expressions can be monitored as an indica-
tion of their perceived stress.

Chaney () evaluated the histories of stress
and challenging behaviour of  institutionalized
subjects with profound ID, and put them in differ-
ent situations which were not considered threaten-
ing by others. In these situations, heart and
respiration rate, body temperature and blood pres-
sure were monitored. All but two of his subjects
showed substantial signs of stress, and a strong
association was found between these signs and their
history of long-term stress, stress diseases and their
history of challenging behaviour. These reactions
were explained as being the result of helplessness,
the insecurity of people whose disabilities prevent
them from adjusting to perceived stress in changing
situations.

Neumann et al. () mentioned suggestive 
differences in baseline levels of total cortisol in
groups of people with ID, depending on 
whether they engaged in self-injurious or stereo-
typed behaviour, indicating an association between
the stress-hormone cortisol and serious challenging
behaviour. Also using various physiological mea-
surements, Thomas et al. () showed that people
with impairments in verbal skills were typically
unable to take advantage of social support in
coping with stress. The high proportion of often
intervention-resistant challenging behaviour in
people with ID may be understood as maladaptive
responses to perceived stress. Several studies have
indicated that cumulative psychosocial stress is pos-
itively associated with challenging behaviour and
that adaptive competence in coping is negatively
associated with challenging behaviour (Eaton &
Menolascino ; Stack et al. ; Verhoeven 
& Tuinier ; Bender et al. ). Psycho-
physiological intervention research may prove the
association between psycho-physiological stress
management and challenging behaviour to be
causal because medication directed at the de-
arousal phenomenon (mediated by the cortisol-
dependent stress homeostatic mechanisms) 
has resulted in reduced challenging behaviour 
(Verhoeven & Tuinier ; Lovallo ; Lovallo 
& Thomas ).

Attachment and its relation to 
stress management

In young children, seeking physical security or
comfort can be understood as a way of coping 
with stressful situations. The attachment system 
acts as a kind of homeostatic mechanism for 
modulating anxiety and stress by seeking out an
attachment figure for security and protection
(Bowlby ; Kobak ; Schore a, b).
The attachment system appears to fulfil this func-
tion even in the face of insensitive care-giving,
albeit in a less straightforward fashion. In insecure
attachment relationships, these normal coping
strategies break down and establishing felt security
is complicated.

Main () proposed a useful conceptualization
of the secondary strategies which insecurely
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attached children use to maintain homeostasis: they
ensure that their attachment figure remains avail-
able by minimizing (avoidance) or maximizing
(resistance) the expression of attachment signals.
Both strategies entail distortion or exaggeration of
perception and affect. In a sizeable minority of
attachment relationships (approximately % in
normative samples; Van IJzendoorn et al. ),
children are observed to display disorganized
attachment behaviour under stress (according to 
the definition of Main & Solomon ). In these
relationships, the behavioural strategy to deal with
stress in the presence of the attachment figure
appears to break down or to be absent. In addition
to effects on stress regulation in the immediate situ-
ation, a secure attachment system in children may
also act as a moderator of initial temperamental
disposition, making children more resilient in the
longer term (for a review, see Fox & Card ).

A meta-analysis on animal models and human
experiments indicated that attachment contributes
to individual differences in susceptibility to stress
(Maunder & Hunter ). In contrast, when
attachment figures are themselves sources of fear,
the attachment system is incapable of fulfilling its
function: the source of security is at the same time
the source of fear (Main & Hesse ). Frighten-
ing parental behaviour (Schuengel et al. ) 
or abuse (for a meta-analytic review, see Van 
IJzendoorn et al. ) is found to predict dis-
organized attachment.

According to some theorists (Bradley ;
Schore b), disorganized attachment may inter-
fere with the early development of the right brain’s
stress coping system. Lovallo () also described
how the neurophysiological mechanisms triggered
by early maternal attention and nurturing would be
responsible for dampening of stress levels of cortisol
later in life. Indeed, some studies have found that
cortisol levels take longer to drop after attachment-
related stress among children disorganized in their
attachment relationship (Spangler & Grossmann
; Hertsgaard et al. ). Consistently, children
with disorganized attachment appear less able to
regulate their behaviour, as shown by the predictive
association between disorganized attachment in
infancy and externalizing behaviour problems at
pre-school or school age (for a meta-analytic
review, see Van IJzendoorn et al. ).

Attachment among people with 
intellectual disability

Several studies have presented distributions of
secure and insecure attachment patterns among
children with ID. However, an important caveat is
the validity of the attachment instruments used
because these have been developed for normative
samples. This issue has not yet been resolved. For
example, children with Down’s syndrome (DS)
appeared to be less impressed by the Strange Situa-
tion procedure in some studies (Thompson et al.
; Van IJzendoorn ; Vaughn et al. ).
However, a study by Berry et al. () showed that
children with DS did become distressed in the
Strange Situation.

Ganiban et al. () assessed the emotional
reactions of children with DS to the series of sepa-
rations and reunions in the Strange Situation using
a detailed coding system of distress vocalizations,
showing that differences in emotional reactivity did
not explain the distribution of attachment classifica-
tions. Therefore, the overt lack of stress display may
not necessarily mean that the Strange Situation 
is invalid as a measure of attachment for children
with DS. Summarizing the available studies, Van
IJzendoorn et al. () showed that children 
with a developmental delay and with autism 
were significantly more likely than children from
normative samples to be classified as insecure
(especially avoidant).

Early studies of attachment quality, as summa-
rized by Van IJzendoorn et al. (), employed the
original classification system of three attachment
groups: secure, avoidant and resistant. In view of
the possible links between impaired stress regula-
tion and disorganized attachment, the present
authors discuss studies which included the fourth,
disorganized category, in more detail. These studies
were summarized by Van IJzendoorn et al. ().
For the total group of people with ‘neurological
abnormalities’, including autism, DS, cerebral palsy,
cranial and other neurological abnormalities, the
above authors found significantly fewer people to
have secure attachment and more people to have a
disorganized type of attachment.

Vaughn et al. () were among the first to find
an overrepresentation of disorganized attachment
among children with DS. However, the above
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authors warned that this overrepresentation could
be a result of developmental delays as well as the
consequence of relational risk factors. Methodologi-
cal concerns have also been expressed because the
coding system for the disorganized category might
not be suitable for people with neurological prob-
lems. However, Pipp-Siegel et al. () argued that
it is possible to use the coding system with minor
adaptations. For example, Willemsen-Swinkels et al.
() excluded autistic symptoms from the disor-
ganized attachment classification system, and com-
pared  typical children,  children with language
disorders,  children with pervasive developmental
disorder (PDD) without ID, and  children with
PDD and comorbid ID. Mere PDD was not asso-
ciated with insecure or disorganized attachment.
However, the combination of PDD and ID was 
significantly associated with elevated rates of dis-
organized attachment.

Other studies (e.g. Ganiban et al. ) also
found (slightly) elevated rates of disorganized
attachment, even though they excluded disorga-
nized attachment behaviours such as dazing or
rocking when these behaviours were not only dis-
played in the presence of the attachment figure, but
also in the presence of the stranger. Atkinson et al.
() found that a minority (–%) of children
with DS exhibited secure behaviour, but that a
similar proportion was unclassifiable. The mothers
of the secure behaviour group were found to be
more sensitive. This is also an indication for the
validity of the Strange Situation as a measurement
tool for attachment among children with DS.

Precursors of insecure attachment

According to the evidence reviewed above, there is
increased risk of insecure attachment, especially dis-
organized attachment, among children with ID. The
present authors now briefly discuss the precursors
associated with ID which may be responsible for
insecure attachment: parental stress, ineffective 
parenting, children’s limited cognitive skills and
institutionalization.

Parental stress

Parents see the diagnosis of ID as their most stress-
inducing life event (Baxter et al. ; Stolk & Kars

). Complicated resolution of the diagnosis 
may result in a chronic depletion of the psychic
resources to deal with the daily demands of caring
for a child with a disability (Janssen ; Marvin
& Pianta ; Pianta et al. ; Emanuel ).
One key to understanding these problems may be
that some parents fail to integrate the internal
working model of ‘the happy child/family’ prior to
the diagnosis with an internal working model based
on the real situation (Pianta et al. ). Pianta
et al. () found that non-resolution of a diagno-
sis of cerebral palsy corresponded to insecurity of
the attachment relationship. In a pilot study among
parents of children with ID, the present authors
found a significant association between non-
resolution by mothers (using the Reaction to 
Diagnosis Interview; Marvin & Pianta ) and
teacher-reported challenging child behaviour
(Mentink et al. in press).

Ineffective parenting

Parenting of children with ID is also a difficult 
job in itself, because of the atypical characteristics
of these children (Baxter et al. ; Baxter et al.
). Children with DS are generally described as
less reactive and less clear in their signalling behav-
iour, which makes it more difficult for parents to 
be sensitive and to find interaction with the child
appealing and rewarding. Although these difficulties
could be overcome by parents in principle (Van
IJzendoorn et al. ), preventing insecure attach-
ment may require special skills (Atkinson et al.
; Ganiban et al. ). Furthermore, children
with disabilities appear more likely to be maltreated
than non-disabled peers (Sullivan & Knutson
). A meta-analysis showed that maltreatment 
is a strong predictor of disorganized attachment
among non-disabled children (Van IJzendoorn et al.
).

Children’s limited cognitive skills

Although only very basic cognitive skills are
required in order to use a specific person as a
secure base (e.g. the ability to differentiate means
from ends and object permanence; Cassidy ),
some children with severe and profound ID 
may have difficulty developing these skills and 
using them effectively, especially under stress. For
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example, children with deficient object permanence
will be in an almost permanent state of separation
distress. Children who have difficulty identifying
and choosing means (attachment signals) to an end
(contact or proximity) might also experience fewer
secure base interactions. Atkinson et al. ()
found that lower-functioning children were less fre-
quently classified as secure in the Strange Situation.
In the pre-school period, children with ID might
lack the cognitive flexibility and planning skills nec-
essary for developing a goal-directed partnership, in
which parent and child coordinate each other’s
wishes and needs.

Institutionalization

The transition of children with ID into residential
or community care is to be regarded as an extre-
mely stressful event (Bramston & Cummins ),
and as a major disruption of the caregiver–child
relationship. These disruptions affect the attach-
ment system (Cassidy ). Lack of continuity
and reduced potential for sensitivity within pro-
fessional caretaking pose additional risks even in
children without ID (Howes ; Roy et al. ).

Discussion

Because of the many points of correspondence and
common biopsychological foundations of theories
of stress and theories of attachment, it is no sur-
prise that the intersection between these two areas
of interest provides fertile ground for multilevel
research on coping at the intra-individual level and
attachment at the inter-individual level (Diamond
). A next step would be to study the intertwin-
ing of attachment and stress across development in
people with ID. First, the present authors reviewed
evidence showing that people with ID have less
adequate coping resources and that their attach-
ment relationships are more often insecure (often
disorganized). Without effective buffers against the
impact of stress, people with ID might suffer the
gravest physiological impact from stress. Secondly,
there is a dearth of knowledge on the developmen-
tal processes leading up to psychopathology among
people with ID, as indicated by aggression, self-
injury, severe withdrawal, anxiety and depression.

Although it is sometimes recognized that, apart
from constitutional factors, stressful life events

might precede the onset of such problems, it is
often unclear which processes are driven by these
life events, and how these processes might be pre-
vented, halted or reversed. The current review has
argued for attention to a combination of factors
involving coping skills, attachment relationships 
and developmental history. In a next step, a stress-
attachment model of challenging behaviour might
be used to underpin prevention and treatment 
of this behaviour. A crucial component in stress-
attachment research in people with severe and 
profound ID is the possibility of measuring stress
reactivity without having to rely on verbal reports.
In this respect, technical advances, such as the
ambulatory monitoring device (VU-AMS) for 
physiological stress-measurement, developed by De
Geus & Van Doornen (), are promising (For
details and references: www.psy.vu.nl/vu-ams).

Studies employing these and other methods to
index the response of the organism have already
proven their value in research on stress, attachment
and behaviour problems among people without ID.
First, measurements of the reactivity of the auto-
nomic nervous system can shed additional light on
the validity of the procedures to measure security 
of attachment among people with ID. Secondly,
ambulatory measurement of stress reactivity enables
study of the hypothesized relationship between
hyper- and hypo-arousal and challenging behaviour
in real-life conditions. Thirdly, physiological mea-
surements of stress can be used to test whether
interventions really have the desired effect of
improving buffers against stress.

The present authors identified precursors for
insecure attachment which are suitable for pre-
vention or even intervention. However, efforts to
help parents resolve the diagnosis of their child, to
prevent child abuse, to stimulate sensitivity among
caregivers and to avoid institutionalization impact
on multiple domains. It is crucial to test whether
these efforts result in dampening stress reactions.
Another challenge is to find interventions with
long-term effects on susceptibility to stress.
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Došen A. () Psychische en gedragsstoornissen bij zwakzin-
nigen. Boom, Meppel.

Eaton L. F. & Menolascino F. J. () Psychiatric disor-
ders in the mentally retarded: types, problems and chal-
lenges. American Journal of Psychiatry , –.

Emanuel L. () Facing the damage together: some
reflections arising from the treatment in psychotherapy
of a severely mentally handicapped child. Journal of
Child Psychotherapy , –.

Fox N. A. & Card J. A. () Psychophysiological mea-
sures in the study of attachment. In: Handbook of
Attachment Theory, Research and Clinical Applications (eds
J. Cassidy & P. R. Shaver), pp. –. Guilford Press,
New York, NY.

Ganiban J., Barnett D. & Cicchetti D. () Negative
reactivity and attachment: Down’s syndrome’s contribu-
tion to the attachment-temperament debate. Develop-
ment and Psychopathology , –.

Gardner W. I. & Sovner R. () Self-injurious Behaviors
Diagnosis and Treatment: A Multimodal Functional
Approach. VIDA Publishing, Mountville, PA.

Hertsgaard L., Gunnar M., Erickson M. F. & Nachmias
M. () Adrenocortical responses to the Strange 
Situation in infants with disorganized disoriented
attachment relationships. Child Development , –.

Howes C. () Attachment relationships in the context
of multiple caregivers. In: Handbook of Attachment
Theory, Research and Clinical Applications (eds J. Cassidy
& P. R. Shaver), pp. –. Guilford Press, New York,
NY.

Janssen C. G. C. () Ouders van geestelijk gehandicapte
kinderen. Naar een vollediger gezinsonderzoek. Swets en
Zeitlinger, Lisse.

Kobak R. () The emotional dynamics of disruptions
in attachment relationships: Implications for theory,
research and clinical intervention. In: Handbook of
Attachment Theory, Research and Clinical Applications (eds
J. Cassidy & P. R. Shaver), pp. –. Guilford Press,
New York, NY.

Lovallo W. R. () Stress and Health Biological and Psy-
chological Interactions. Sage Publications, London.

Lovallo W. R. & Thomas T. L. () Stress hormones 
in psychophysiological research. In: Handbook of Psy-
chophysiology (eds J. T. Cacioppo, L. G. Tassinary & 
G. G. Berntson), pp. –. Cambridge University
Press, Cambridge.

Journal of Intellectual Disability Research      

C. G. C. Janssen et al. • Challenging behaviour, stress and attachment
451

©  Blackwell Science Ltd, Journal of Intellectual Disability Research , –



Main M. () Cross-cultural studies of attachment
organization: recent studies, changing methodologies,
and the concept of conditional strategies. Human Devel-
opment , –.

Main M. & Hesse E. () Parents’ unresolved traumatic
experiences are related to infant disorganized attach-
ment status: Is frightened and/or frightening parental
behavior the linking mechanism?. In: Attachment in the
Preschool Years:Theory, Research, and Intervention (eds 
M. T. Greenberg, D. Cicchetti & E. M. Cummings), pp.
–. The University of Chicago Press, Chicago, IL.

Main M. & Solomon J. () Discovery of an insecure-
disorganized/disoriented attachment pattern. In: Affective
Development in Infancy (eds T. B. Brazelton & M. W.
Yogman), pp. –. Ablex, Norwood, NJ.

Marvin R. S. & Pianta R. C. () Mothers’ reactions to
their child’s diagnosis: relations with security of attach-
ment. Journal of Clinical Child Psychology , –.

Maunder R. G. & Hunter J. J. () Attachment and
psychosomatic medicine: developmental contributions
to stress and disease. Psychosomatic Medicine , –.

Mentink J. K., Kerver R., Janssen C. G. C. & Schuengel
C. (in press) De relatie tussen probleemgedrag van ver-
standelijk en lichamelijk gehandicapte kinderen en de
verwerking door de moeder. Nederlands Tijdschrift voor de
Zorg aan verstandelijk gehandicapten XX, –.

Neumann J. K., Chi D. S. & Fleming R. () Hemato-
logical and immunological acute mental stress responses
of people who are severely and profoundly mentally
retarded. Research in Developmental Disabilities ,
–.

Olson G. & Schober B. () The satisfied poor. Devel-
opment of an intervention-oriented framework to
explain satisfaction with a life in poverty. Social Indica-
tors Research , –.

Perry B. D., Pollard R. A., Blakley T. L., Baker W. L. &
Vigilante D. () Childhood trauma, the neurobiology
of adaptation, and ‘use-dependent’ development of the
brain: how ‘states’ become ‘traits’. Infant Mental Health
Journal , –.

Pianta R. C., Marvin R. S., Britner P. A. & Borowitz 
K. C. () Mother’s resolution of their children’s
diagnosis: organized patterns of caregiving representa-
tions. Infant Mental Health Journal , –.

Pipp-Siegel S., Siegel C. H. & Dean J. () Neurologi-
cal aspects of the disorganized/disoriented attachment
classification system: differentiating quality of the
attachment relationship from neurological impairment.
In: Atypical Attachment in Infancy and Early Childhood
Among Children at Developmental Risk (eds J. I. Vondra &
D. Barnett), pp. –. Monographs of the Society for
Research in Child Development, , , Society for
Research in Child Development, Philadelphia.

Roy P., Rutter M. & Pickles A. () Institutional care:
Risk from family background or pattern of rearing?

Journal of Child Psychology and Psychiatry and Allied Dis-
ciplines , –.

Russ M. J., Roth S. D., Lerman A., Kakuma T., Harrison
K., Shindledecker R. D., Hull J. & Mattis S. ()
Pain perception in self-injurious patients with borderline
personality disorder. Biological Psychiatry , –.

Schore A. N. (a) Effects of a secure attachment rela-
tionship on right brain development, affect regulation,
and infant mental health. Infant Mental Health Journal
, –.

Schore A. N. (b) The effects of early relational
trauma on right brain development, affect regulation,
and infant mental health. Infant Mental Health Journal
 (–), –.

Schuengel C., Bakermans-Kranenburg M. J. & Van 
IJzendoorn M. H. () Frightening maternal behavior
linking unresolved loss and disorganized infant attach-
ment. Journal of Consulting and Clinical Psychology ,
–.

Seligman M. E. P. () Erlernte Hilflösigkeit. Urban und
Schwarzenberg, München.

Spangler G. & Grossmann K. () Individual and 
physiological correlates of attachment disorganisation in
infancy. In: Attachment Disorganisation (eds J. Solomon
& C. George), pp. –. Guilford Press, New York,
NY.

Stack L. S., Haldipur C. V. & Thompson M. ()
Stressful life events and psychiatric hospitalization of
mentally retarded patients. American Journal of Psychia-
try , –.

Stolk J. & Kars H. () Parents’ experiences of
meaning. In: Meaningful Care. A Multidisciplinary
Approach to the Meaning of Care for People with Mental
Retardation (eds J. Stolk, Th. A. Boer & R. Seldenrijk),
pp. –. Kluwer Academic Publishers, Dordrecht.

Sullivan P. M. & Knutson J. F. () Maltreatment and
disabilities: a population-based epidemiological study.
Child Abuse and Neglect , –.

Thomas P. D., Goodwin J. M. & Goodwin J. S. ()
Effects of social support on stress-related changes in
cholesterol level, uric acid level, and immune function
in an elderly sample. American Journal of Psychiatry ,
–.

Thompson R. A., Cicchetti D., Lamb M. E. & Malkin C.
() Emotional responses of Down’s syndrome and
normal infants in the Strange Situation: the organiza-
tion of affective behavior in infants. Developmental 
Psychology , –.

Van der Kolk B., McFarlane A. & Weisaeth L. ()
Traumatic Stress:The Effects of Overwhelming Experience
on Mind, Body Society. Guilford Press, New York, NY.

Van IJzendoorn M. H. () Gehechtheid bij kinderen
met Down’s syndroom. In: Gehecht aan goede relaties
(eds C. J. M. Lindner-Middendorp, L. P. T. Raijmakers,

Journal of Intellectual Disability Research      

C. G. C. Janssen et al. • Challenging behaviour, stress and attachment
452

©  Blackwell Science Ltd, Journal of Intellectual Disability Research , –



D. A. Flikweert, R. F. B. Geus & M. Bleeksma), pp.
–. Van Gorcum, Assen.

Van IJzendoorn M. H., Goldberg S., Kroonenberg P. M.
& Frenkel O. () The relative effects of maternal 
and child problems on quality of attachment: a meta-
analysis of attachment in clinical samples. Child Develop-
ment , –.

Van IJzendoorn M. H., Schuengel C. & Bakermans-
Kranenburg M. J. () Disorganized attachment 
in early childhood: meta-analysis of precursors,
concomitants, and sequelae. Development and Psy-
chopathology , –.

Vaughn B. E., Golberg S., Atkinson L. & Marcovitch S.
() Quality of mother–toddler attachment in chil-
dren with Down’s syndrome: limits to interpretation of

strange situation behavior. Child Development ,
–.

Verhoeven W. M. A. & Tuinier S. () The effect 
of buspirone on challenging behavior in mentally 
retarded patients: an open prospective multiple-case
study. Journal of Intellectual Disability Research ,
–.

Willemsen-Swinkels S. H. N., Bakermans-Kranenburg 
M. J., Van IJzendoorn M. H., Buitelaar J. K. & Van
Engeland H. () Insecure and disorganised attach-
ment in children with a pervasive developmental disor-
der: relationship with social interaction and heart rate.
Journal of Child Psychology and Psychiatry , –.

Accepted  February 

Journal of Intellectual Disability Research      

C. G. C. Janssen et al. • Challenging behaviour, stress and attachment
453

©  Blackwell Science Ltd, Journal of Intellectual Disability Research , –


