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Deficits in empathy are reported in autism spectrum disorders (ASD) and also underlie antisocial behavior of individuals
with conduct disorder and callous-unemotional traits (CD/CU+).
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1. J Child Psychol Psychiatry. Jun;57(6) doi: /jcpp Epub Dec Different brain responses during empathy in autism
spectrum disorders versus conduct disorder and callous-unemotional traits.

G ; Stephanie H. This article has been cited by other articles in PMC. Abstract Reported findings on cortisol
reactivity to stress in young people with ADHD are very variable. This inconsistency may be explained by
high rates of comorbidity with Conduct Disorder CD. Associations between stress reactivity and
callous-unemotional traits and internalizing symptoms were also assessed. Callous-unemotional traits and
internalizing symptoms were not significantly related to baseline or stress-induced cortisol. Impaired cortisol
reactivity is hypothesised to reflect fearlessness and is associated with deficient emotion regulation and
inhibition of aggressive and antisocial behaviour. Introduction The Hypothalamic-Pituitary-Adrenal HPA axis
plays a critical role in mediating physiological responses to stress, enabling organisms to adapt to
environmental changes Marquez et al. The regulation of the HPA axis, with cortisol as its end product, appears
to be dysfunctional in several psychiatric disorders Tsigos and Chrousos, Reduced baseline cortisol levels or a
blunted cortisol response to psychological stress have been found in children with ADHD compared with
healthy controls Blomqvist et al. However, other studies found positive associations between ADHD
symptoms and cortisol in population-based samples e. These mixed results could be due to variations within
ADHD samples, especially in relation to comorbid disorders, sample size and hormone measurement
techniques see Fairchild , for a review. It has been hypothesised that blunted cortisol reactivity reflects
fearlessness and is associated with deficient emotion regulation and inhibition of antisocial behaviour Van
Goozen et al. Consequently, the first aim of this study was to investigate adolescent boys with ADHD and
compare those with or without a comorbid diagnosis of CD in terms of baseline cortisol and cortisol stress
reactivity. Studies that did assess and control for comorbid DBDs have still obtained mixed results. This may
be due to differences between studies in cortisol measurement techniques or saliva collection protocols. The
HPA axis is a dynamic system that not only responds to psychological and physical stress, but also exhibits a
marked diurnal rhythm Kirschbaum and Hellhammer, Therefore studies that have only assessed cortisol at
one e. Furthermore, some research has relied on participants collecting cortisol samples themselves e.
Problems with adherence to a saliva collection protocol might be particularly pronounced in young people
with ADHD who have difficulties with concentration, organisation and being forgetful; this could lead to both
false positive and false negative findings Kudielka et al. Even when cortisol reactivity to a stressor has been
investigated, there are inconsistent findings. However, the choice of stressor is important. For example, some
previous studies have used inadequate or relatively weak stressors, such as cognitive tests e. The present study
used an established psychosocial stress induction protocol that elicited feelings of anger, failure and negative
social evaluation e. Anxiety or depressive symptoms are frequently reported to be associated with increased
cortisol activity or reactivity Knight et al. Thus patterns of cortisol reactivity in ADHD can be further
complicated by patterns of comorbid emotional symptoms as well as conduct disorder e. Another potentially
important source of heterogeneity that is closely related to conduct disorder, is variation in
callous-unemotional CU traits. These traits identify those at greater risk for severe antisocial behaviour Lahey
and Waldman, and reduced responsiveness to treatment Hawes et al. The importance of such traits has been
acknowledged by including limited prosocial emotions as a specifier for CD in the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders American Psychiatric Association, However, the
impact of CU traits on cortisol activity has been predominantly investigated in non-clinical samples free of
psychiatric disorders Loney et al. Previous research has also focused on heterogeneity in cortisol reactivity
between ADHD subtypes. However, their stress procedure was conducted in the morning and failed to induce
an increase in cortisol. Van West et al. However, this group also had higher DBD symptoms. This study did
not focus on ADHD subtype classifications because previous publications e. Instead we examined the role of
symptom severity within each dimension on cortisol. The present study aimed to assess cortisol levels at
baseline pre-stress samples taken under experimental conditions and in response to stress area under curve
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with respect to increase; Pruessner et al. Children in the sample were males of British Caucasian origin also
being recruited for a genetics study; Van Goozen et al. Informed written consent was obtained from all parents
and adolescents aged over 16 years whereas written assent was obtained from adolescents below age 16 years.
Clinical measures Child psychopathology was assessed using the Development and Well Being Assessment
DAWBA structured psychiatric research diagnostic interview using both parents and children as informants
Goodman et al. This interview has been used widely to assess child and adolescent psychopathology in
clinical and large population studies and has shown to be a reliable diagnostic interview. All interviews were
administered by trained psychologists, supervised by an experienced clinician AT. Diagnoses were further
verified by a trained clinician. CD symptoms were considered present if endorsed by either the parent or child.
This is a very extensively used questionnaire used to assess child psychopathology with high reliability and
validity. The five SDQ emotional items worries, unhappy, afraid, clingy, somatic were scored on a 3-point
Likert scale and summed to obtain a total emotional symptom score score range 0â€” However, the focus of
the paper concentrated on the more severe area of conduct disorder. The reliability and convergent validity of
the YPI with other measures of CU traits has been established Andershed et al. Cognitive ability was assessed
in all participants using the Wechsler Abbreviated Scale of Intelligence WASI; Wechsler, â€” 2-subtest form
vocabulary and matrix reasoning. Psychosocial stress induction procedure Participants arrived at our
laboratory in the morning and completed a battery of questionnaires and neuropsychological tests including
the WASI before lunch. After lunch they were informed that they would be taking part in a competition with
an opponent of a similar age with a cash prize for the winner. This procedure is described in detail elsewhere
Van Goozen et al. The competition begins with a frustration-inducing game in which the participant performs
a difficult, computer-based manual precision task under time pressure while believing they are being watched
by the video opponent and experimenter. By design, all participants fail to achieve their target score and
receive negative evaluations of their performance from the opponent. Following this task, participants
complete three further challenging tasks aimed at increasing performance uncertainty and sense of failure.
Finally, mood was restored by the participant watching their opponent perform poorly, resulting in the
participant winning the competition and the cash prize.
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Abstract. In DSM 5, conduct disorder (CD) has been expanded with a new specifier 'with Limited Prosocial Emotions'
(LPE) in addition to the age-of-onset (AoO) subtyping, and is thought to identify a severe antisocial subgroup of CD.
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