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Abstract

Background—Youth and adults with psychopathic traits display disrupted reinforcement
learning. Advances in measurement now enable examination of this association in preschoolers.
The current study examines relations between reinforcement learning in preschoolers and parent
ratings of reduced responsiveness to socialization, conceptualized as a developmental vulnerability
to psychopathic traits.

Methods—157 preschoolers (mean age 4.7 £0.8 years) participated in a substudy that was
embedded within a larger project. Children completed the “Stars-in-Jars” task, which involved
learning to select rewarded jars and avoid punished jars. Maternal report of responsiveness to
socialization was assessed with the Punishment Insensitivity and Low Concern for Others scales
of the Multidimensional Assessment of Preschool Disruptive Behavior (MAP-DB).

Results—Punishment Insensitivity, but not Low Concern for Others, was significantly associated
with reinforcement learning in multivariate models that accounted for age and sex. Specifically,
higher Punishment Insensitivity was associated with significantly lower overall performance and
more errors on punished trials (“passive avoidance”).

Conclusions—Impairments in reinforcement learning manifest in preschoolers who are high in
maternal ratings of Punishment Insensitivity. If replicated, these findings may help to pinpoint the
neurodevelopmental antecedents of psychopathic tendencies and suggest novel intervention targets
beginning in early childhood.
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Introduction

Psychopathy is an extreme form of antisocial behavior which often manifests in criminal,
cruel behavior (Blair, 2006; Cleckley, 1976) and tends to be treatment resistant (Blair,
2013). Considerable research investigating psychopathy has used an extreme-group
approach. However, other research has also supported a dimensional approach (Frick, 1998;
Kotler & McMahon, 2005). This approach suggests that psychopathy consists of constituent
factors (e.g., callous-unemotional traits, narcissism; Blair, 2001, 2006; Frick, 1998) that may
have at least partially independent neurobiological and social-environmental risks (Blair,
2006; Frick, Kimonis, Dandreaux, & Farrell, 2003). Moreover, much of the work has
concentrated on adult, adolescent, and pre-adolescent populations. Yet, most models of the
disorder assume that it has earlier developmental origins (Blair, 2001; Frick & White, 2008;
Kotler & McMahon, 2005). Work with young children has been relatively neglected.

A major impediment to studying young children has been that the reference to criminal
activity in assessments of psychopathy (e.g., The Psychopathy Checklist-Revised, Hare,
1991) is not easily translated into developmentally meaningful terms. Further, the term
“psychopathy” carries negative connotations (Kotler & McMahon, 2005). The callous-
unemotional component of psychopathy has been assessed in young children (Ezpeleta, de la
Osa, Granero, Penelo, & Domenech, 2013; Hyde et al., 2013; Kimonis et al., 2006;
Willoughby, Waschbusch, Moore, & Proper, 2011). However, most work involved the
downward extensions, with minor modifications, of assessment tools designed for older
youth or adults.

A contrasting approach to the developmental translation of clinically salient phenotypes is to
measure underlying processes gone awry (Wakschlag, Tolan, & Leventhal, 2010).
Fundamentally, psychopathy reflects impairments in empathic concern, rule learning/
internalization, and socio-moral functioning (Blair, 2006). Development of these capacities
and the internalization of social norms continue through early childhood (Kochanska &
Aksan, 2006; Rhee et al., 2012). When these processes go awry, they may manifest broadly
as “reduced responsiveness to socialization,” and more specifically as “low concern for
others” and “insensitivity to punishment.” Here, these dimensions are captured with a new,
developmentally-appropriate, parent-report measure that characterizes disruptive behavior
along a severity continuum from “normative mishehavior” to atypical behaviors: the
Multidimensional Assessment of Preschool Disruptive Behavior or “MAP-DB” (Wakschlag
et al., unpublished manuscript). Low concern for others reflects a child’s tendency toward
insensitivity to others’ feelings and thus is akin to the core callous/unemotional component
of psychopathy (Frick, 1998). Examples of low concern items from the MAP-DB are:
Doesn’t seem to care about pleasing others and Enjoys making others mad. Insensitivity to
punishment reflects a child’s tendency to seem as though s/he doesn’t care about punishment
or to fail to demonstrate that his/her behavior is shaped by punishment. Sample items are:
Blame someone else for something s/he did wrong and Keep on misbehaving no matter what
you do. This construct may directly map onto computational impairments in reinforcement
learning that have been studied in adolescents (Finger et al., 2008; Finger et al., 2011; White
etal., 2013).

Older children and adults with psychopathic tendencies tend to have deficits in
reinforcement-based decision making. These individuals tend to have difficulty
extinguishing a learned response to a reward, even when the stimulus is accompanied by
punishment (Blair, 2001; Mitchell, Colledge, Leonard, & Blair, 2002; Newman, Patterson,
& Kosson, 1987; O’Brien & Frick, 1996). These individuals also tend to have decrements in
passive avoidance learning relative to healthy individuals or individuals with other forms of
psychopathology (Finger et al., 2011; Newman & Kosson, 1986; White et al., 2013). Passive
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avoidance tasks assess the extent to which an individual approaches stimuli accompanied by
reward and “passively” avoids stimuli that result in a punishment. Behaviorally, individuals
with psychopathic traits perform more poorly during punishment contingency rounds but not
in reward contingency rounds (Blair et al., 2004; Finger et al., 2011). Recent findings
suggest that, although these impairments are broadly associated with psychopathic
tendencies identified with multidimensional psychopathy checklists, they may not be related
to the callous-unemotional component of psychopathy in particular (Finger et al., 2011,
White et al., 2013).

The current study tests the hypothesis that young children manifesting reduced
responsiveness to socialization, conceptualized as a behavioral vulnerability for later
psychopathy, would have impairments in passive avoidance learning. We tested the
hypothesis that children reported by their mothers as being high in Low Concern for others
or Punishment Insensitivity on the MAP-DB have impaired passive avoidance learning.

Participants

The study examines a subsample from Phase 11 of the Multidimensional Assessment of
Preschoolers (“MAPS”) Study, which recruited preschoolers from five Chicago-based
pediatric clinic waiting rooms (for details see Wakschlag et al., 2012). The MAPS sample is
broadly stratified by child age, sex, race/ethnicity, and poverty. Parents were eligible if they
were accompanied to the clinic by their 3-5 year-old child, were the child’s legal guardian,
and were able to participate in English or Spanish. Of 1,830 eligible, 1,565 completed
surveys (85.5%). Participants received a $20 incentive for completing the survey, with an
additional $10 incentive for completing it before leaving the waiting room.

The current sub-study drew a stratified random sample (N = 416) from the survey sample.
Children were eligible if their biological mother had completed the survey in English.
Children were not eligible if they were reported to have significant intellectual or
developmental delays (diagnosis with an Autism Spectrum disorder, currently receiving
services for global cognitive delays, or language skill in the 2-year-old range on a brief
language screener and receiving services). By design, the sub-study was oversampled for
disruptive behavior and violence exposure. Specifically, 100% of children with disruptive
behavior above the 80t percentile on the MAP-DB were sampled. The MAP-DB assesses
an array of disruptive behaviors including temper loss, aggression, non-compliance, and
reduced responsiveness to socialization (Wakschlag et al., unpublished manuscript, see also
Measures section). Sixty-three percent of families in which mothers reported intimate
partner violence (IPV) in the past year was sampled. IPV was assessed with a 4-item
screener about physical violence or threat (e.g., You or your partner pushed, grabbed or
shoved each other, You or your partner threatened to hit or throw something at each other).
For children outside these strata the sampling probability was approximately 10%.

The study subsample represents the first 183 eligible participants. This sample size was
deemed large enough to identify meaningful effects of moderate effect size. This subsample
excludes nine children who were determined at the visit to be ineligible due to serious
developmental or medical conditions or ADHD medication. These 183 children were similar
to the 224 who were sampled but did not participate in terms of disruptive behavior and
child age (t = -0.93 to 1.53, p >.10), and child sex, maternal education, and IPV (2 =
0.00-0.02, p > .10), but they were more likely to be living in poverty (52.5% vs. 33.5%) or
of minority ethnicity (80.9% versus 59.4%), 72 = 14.0-20.8, p < .001.
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Usable data for all 40 trials of the passive avoidance task were available for 157 children. Of
the remaining 26 children, 11 had incomplete or entirely missing data (2 technical problems,
2 child refusals, 5 discontinuations by the child, and 2 ran out of time and did not attempt
the task). Prior to analyses, data for 15 children were deemed unusable because the research
assistant administering the task documented serious concerns about the quality of the data.
Specifically, data were excluded for four children who were markedly ill during the testing
(e.g., one child with a stomach virus fell asleep during the testing) and 11 who appeared to
have serious difficulty understanding the task. Children excluded due to difficulty
comprehending the task were more likely than those retained to be 3-year-olds (73% versus
24%, 42 =10.80, p < .01, and had more practice trials t(166)=2.69, p < .01. The analytic
sample represented 84.9% of eligible children (157/183).

Average child age was 4.7 years (+/— 0.8, range = 3.3-6.6). Consistent with the
oversampling strategy, 57.3% had high levels of disruptive behavior on the MAP-DB and
35.7% had intimate partner violence. Participant characteristics are presented for the full
sample and across the Punishment Insensitivity and Low Concern groupings (Table 1)
Modest poverty and race/ethnicity differences were observed for Punishment Insensitivity
(42 = 20.22-23.54, p < .01), but not Low Concern (42 = 0.19-6.48, ns).

Procedures

Measures

Mothers and children participated in a two laboratory visit series of observational and
behavioral tasks. Each visit lasted for approximately three hours. Mothers were compensated
$210 for participating in these visits and were compensated for transportation expenses.
Children were assessed separately from their mothers. All study procedures were approved
by institutional review boards at Northwestern University and the University of Connecticut
Health Center. Informed consent was obtained.

Passive avoidance task—The Stars in Jars (S1J) task (Briggs-Gowan, Zobel, Carter,
Wakschlag, & Blair, 2011) is a developmental modification of a passive avoidance task used
with older individuals (Blair et al., 2004; Newman and Kosson, 1986). In this version, four
different stimuli are presented to each participant 10 times in a random order (40 trials total).
Two stimuli are always rewarded and two are always punished. The task is performed on a
13-inch Lenovo Think Pad X220 tablet with a touch-screen monitor. Children need to learn
through trial and error to press on the rewarded stimuli and withhold pressing on the
punished stimuli. The stimuli are four jars that look distinctively different in shape and
color. When a rewarded jar is pressed, it opens to show a star inside and the child sees the
stars piling up on the screen (see Figure 1). When a punished jar is pressed, it opens to show
an empty jar and the child sees a star flying away from the screen. Wins and losses are
accompanied by auditory feedback (“ding” for a win and fizzling “zzzz” for loss). Before
the task begins, children are shown a star-shaped, glitter-covered box and told that it
contains a prize that they will win if they do a “good job” picking the winning jars. A
practice task using a different set of jars precedes the actual task. The practice trials
conclude when the child responds correctly 5 times consecutively or after 36 practice trials
if they did not reach basal performance (five corrects). Once practice trials are completed,
the task takes approximately 5 minutes to complete. At the end of the task all children
receive a small prize regardless of their performance.

Scoring yielded three scores: commission errors; omission errors; and D-prime (D).
Omission errors occur when the child erroneously fails to press a winning jar (one
containing a star). Commission errors occur when the child erroneously presses a losing
(empty) jar. D’ (or discrimination sensitivity) is a measure used in signal detection theory
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when the separation of stimuli discrimination from decision factors is beneficial. Detection
theory is a method of modeling the decision making process between different items and a
person’s bias to favor a certain response. detection was assessed by calculating D’ using
performance measures of hit and false alarm rates (Green & Swets, 1966). A larger D’
means a better ability to distinguish the target stimuli from the non-target stimuli. These
three scores were calculated for the task overall (36 trials) and within 3 blocks of 12 trials.
The first 4 trials were excluded from scoring because they were the child’s first exposure to
each of the jars and thus should represent chance performance.

Responsiveness to Socialization—Responsiveness to Socialization was assessed with
mother reports on the Low Concern and Punishment Insensitivity dimensions of the MAP-
DB questionnaire (Wakschlag et al., under review; Wakschlag et al., 2012). Parents rate how
often the behaviors described occurred over the previous month. Low Concern (LC) is rated
on a six-point scale as follows: 0=Never; 1=Rarely (less than once per week); 2=Some (1-3
days of the week); 3=Most (4-6 days of the week); 4=Every day of the week; and 5=Many
times each day. The original pool of LC items included 16 items, nine of which were
retained on the final scale (e.g., Doesn’t seem to care about another person’s feelings when
frustrated, angry or upset; Enjoy making others mad; Act like s/he didn’t care when
someone was mad or upset). One item was dropped due to reverse wording and poor loading
(Smile or look proud when praised). Six were dropped because they did not fit the model
well, typically due to a high residual correlation with another similar item, suggesting
redundant content. Punishment Insensitivity (P1) included 7 items (e.g., Deny s/he did
something that was not allowed, Keep on misbehaving no matter what you do). For these
items, parents were instructed to indicate how their children respond when punished or
disciplined, using a six-point scale: 0=Never, 1=Hardly Ever, 2=Sometimes, 3=0ften,
4=Most of the time, 5=All the time. Both scales had acceptable internal consistency (a = .81
and a = .73, respectively) and test-retest reliability (ICC = .83 and .86, respectively, over a
mean of 161.2 days, +/- 84.9). The correlation between the two scales was .62. For both
scales, a 3-group categorical variable was calculated to differentiate High (=90t percentile),
Moderately High (80t-89t" percentile) and Normative (<80t percentile) scores. Thresholds
for these categories were defined using the normative distributions from the MAPS Phase |
sample (Wakschlag et al., under review).

Impulsivity—Child impulsivity was assessed with maternal ratings on the 10-item Activity/
Impulsivity subscale of the Infant-Toddler Social and Emotional Assessment (ITSEA)
(Carter & Briggs-Gowan, 2006). The preschool version of the ITSEA was adapted by
adding items reflecting the additional developmental demands placed on this age group (e.g.,
Talks a lot after being asked to be quiet; Must be reminded to wait his/her turn) and had
acceptable internal consistency in this sample (a =.80). Impulsivity was included as a
potential covariate.

Temper Loss—Child temper loss was assessed with the MAP-DB Temper Loss
dimension, which has demonstrated acceptable reliability (a =0.97. test-retest reliability = .
72, n = 38) and validity in capturing underlying severity of problems with temper tantrums
and angry mood (Wakschlag et al. 2012). Temper loss is a defining feature of preschool
disruptive behavior and thus was included as a potential covariate.

Non-verbal reasoning—Child non-verbal reasoning was directly assessed with the
Picture Similarities subscale of the Differential Ability Scales-Second Edition (DAS-II)
(Elliott, 1983). The DAS yields scaled age-normed scores (sample MN = 48.89, std = 7.96, n
= 133). Non-verbal reasoning was assessed as a potential covariate (as a proxy for 1Q).
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Analytic Plan

Results

Outliers

Covariates

Due to their potential associations with task performance, child age, sex, non-verbal
reasoning, impulsivity, temper loss and sociodemographic characteristics were reviewed to
determine whether they should be included as covariates in models. Variables with even
modest association (p < .15) with both task performance and either indicator of reduced
responsiveness to socialization were included as covariates. All continuous variables were
reviewed for outliers, which were defined as scores 3.29 standard deviations from the mean.
Outliers were reined in by replacing the outlying value with the score at 3.29 standard
deviations from the mean. The primary analyses consisted of three Analysis of Covariance
(ANCOVA) models, conducted with PROC GLM in SAS 9.2 (SAS, 2012), which is
appropriate for unbalanced designs. Each model included the Low Concern and Punishment
Insensitivity grouping variables as independent variables and one task performance variable
as the dependent variable (i.e., D’, omission errors, or commission errors). Models also
tested for sex and sex by grouping interactions. The first block of each model included age.
Impulsivity was added in a second block in order to allow examination of changes in
patterns of effects once it was controlled. Several additional analyses were conducted to aid
the interpretation of main effects, including linear contrasts testing for linear increases/
decreases across the grouping variables, pairwise comparisons between groups, and analyses
testing for differences between groups in each of the blocks of the task. To protect against
chance findings due to multiple comparisons, these additional analyses were conducted only
when there was a significant main effect. In addition, pairwise comparisons were adjusted
for multiple comparisons with the Tukey-Kramer adjustment. A p-value of .05 was used.

Three subjects were identified as outliers on total omission errors and in Block 2. One
subject was an outlier due to high non-verbal reasoning. These four data points were
adjusted as described above. No other outliers were identified.

Age correlated positively with overall task performance (D”r = .34, p <.0001), negatively
with commission errors (r = —.36, p <.0001), and modestly but positively with Punishment
Insensitivity (r = .14, p < .10). Girls tended to perform less well (D”r = —.14, p <.10), make
more commission errors (r = .17, p <.05), and have lower levels of Punishment Insensitivity
(r=-.12, p <.15). Impulsivity was not significantly associated with overall task
performance (D”r = —.08, ns), but was modestly associated with omission errors (r = -.12, p
<.15) and commission errors (r = .15, p <.10), as well as Punishment Insensitivity (r = .52,
p <.0001) and Low Concern (r = .41, p <.0001), in correlations that accounted for age
effects. Temper Loss, non-verbal reasoning and sociodemographic characteristics (poverty,
race/ethnicity, single parent, and maternal education) were unrelated to task performance (r
=-.04-.07, F =.02 t0 .90, ns) and thus were not included as covariates. Therefore,
following the analytic plan, age and sex were included in all models and impulsivity was
added as a covariate in the second step.

Task performance according to Punishment Insensitivity and Low Concern

The results of the D”model revealed a main effect of Punishment Insensitivity (PI), F(2,
146) = 3.98, p < .02, partial 77 = .052, but not Low Concern (LC), F(2,146) = 1.06, ns (see
Figure 2). The linear contrast for Pl was significant, F(1, 146) = 7.56, p < .01 and pairwise
comparisons revealed significantly poorer performance in the High group relative to the
Normative group (p < .02). There was no sex effect, F(1,146) = 1.68, ns, nor were there
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significant interactions between sex and PI, F(2,146) = 0.18, or LC, F(2,146) = 0.13.
Similarly, for commission errors, there was a main effect of Pl, F(2, 146) = 4.36, p < .02,
partial 72 = .056, but not LC, F(2,150) = 1.47, ns (see Figure 3). Again, the linear contrast
for Pl was significant, F(1,146) = 8.51, p <.005 and there were significantly more
commission errors in the High group relative to the Normative group (p < .02). There was a
trend-level sex effect suggesting more errors in girls, F(1,146) = 4.36, p <.06, but no
significant interactions between sex and Pl or LC, F(2,146) = 0.51 to 1.31.

When impulsivity was added to the D’ model, the same overall performance effect was
observed. Specifically, there was a main effect of Pl on D’: F(2,145) =3.41,p<.04 and a
significant linear contrast across Pl groups, F(1,145) = 6.46, p < .02. There was no effect of
LC, F(2,145) = 1.05, ns. For commission errors, the main effect of Pl was no longer
significant, F(2,145) = 2.58, p < .08 but the linear contrast remained significant, F(1,145) =
4.99, p <.03. As in the initial model, LC was non-significant, F(1,145) = 1.85, ns. There
also was a sex effect indicating more errors in girls, F(1,145) =4.29, p < .05. There were no
significant sex interactions with Pl or LC, F(2,145) = 0.13 to 1.28. There were no significant
associations between Pl or LC and omission errors in any model (F =.02 to 0.27).

The significant overall main effects of Pl on D”and commission errors were further
examined across the three task blocks (see Figure 4 for illustration of D”and commission
errors by task block). For D results of a repeated measures ANCOVA indicated that the Pl
effect was significant, F(2,150) = 4.09, p < .02. The block effect and the block by PI
interaction were both non-significant (F=0.21 to 1.34). For commission errors, the Pl effect
was significant, F(2,150) = 3.63, p < .03, the block effect was a trend, F(2,300) = 2.40,p <.
10, and the block by PI interaction was non-significant, F(4,300) = 0.51.

Discussion

The goal of this study was to determine whether impairments in passive avoidance learning
that are known to exist in older children and adults with psychopathic traits (Finger et al.,
2011; Newman & Kosson, 1986; White et al., 2013) are also evident in preschool children
who, according to their mothers, show reduced responsiveness to socialization. There were
three main findings: First, preschool children who were reported to be high in the
punishment insensitivity component of reduced responsiveness to socialization tended to
show impairments in passive avoidance learning. Second, preschool children who were
reported to display low levels of concern for others did not manifest impairments in passive
avoidance learning. Third, the findings were most marked for commission errors
(responding to stimuli associated with punishment). They were not seen for omission errors
(responding to the stimuli associated with reward). Moreover, although one study (Vitale et
al., 2005) reported passive avoidance deficits in boys but not girls with psychopathic
tendencies, the patterns observed here were not moderated by child sex.

The current study was thus the first to show that the decrements in passive avoidance
learning that have been associated with psychopathy in older youth and adults can be
identified in preschoolers with reduced responsiveness to socialization. Specifically,
children who were rated as being unresponsive to punishment by their mothers had poorer
overall performance (lower D-Prime) on the Stars in Jars Passive Avoidance task, as
hypothesized. In line with previous research with adolescents and adults with psychopathic
traits (Finger et al., 2011; Newman & Kosson, 1986), the overall poorer performance of
children high in punishment insensitivity was driven by their tendency to make more
commission errors than comparison children: they tended to select stimuli that resulted in
loss of points. However, they performed as well as comparison children on reward trials.
This specific difficulty in altering one’s behavior in response to punishment, but not in
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response to reward, has been observed in older individuals with psychopathic tendencies
(Blair et al., 2004; Finger et al., 2011). Moreover, although there was an association with
impulsivity, the relation between passive avoidance performance and punishment
insensitivity was not fully explained by impulsivity.

It is rather remarkable that children’s performance on a learning task was associated with
maternal reports about their real-world behavior in the context of being disciplined.
Moreover, in this instance, there was a tight correspondence between laboratory and
clinically-rated behaviors. In both contexts, behavior represented failures in the child to
respond appropriately to signals calling for a change in behavior. Typically, parent reports
correlate only modestly with observational coding or teacher ratings about the same
behaviors (Achenbach, McConaughy, & Howell, 1987). The ability to link the measures
used in this study may reflect the fact that a narrowly-specified approach was used in which
mothers’ ratings on a defined set of punishment insensitivity items were linked with a very
specific parameter (i.e., commission errors). From a practical perspective, these tools may
offer a means of identifying a subset of young children with pervasive difficulty in altering
their behavior in response to punishment, both in real-world settings and in basic learning
tasks.

Low concern for others was not associated with passive avoidance learning. Interestingly,
this finding is consistent with recent work in adolescents that has indicated that the severity
of callous-unemational traits is not associated with severity of passive avoidance impairment
— even though such impairments are evident in individuals who are high in overall
psychopathic traits (Finger et al., 2011; White et al., 2013). Clearly, the relative
independence of impairments specifically linked to callous-unemotional traits (and
presumably low concern, i.e., reduced responsiveness to distress cues) and those linked to
punishment insensitivity will be important to document further, particularly in a
developmentally sensitive manner.

Although these cross-sectional data cannot shed any light on causation, impairments in
learning from punishment could have cascading effects across development. As suggested
here, these effects may include difficulty altering one’s behavior in response to punishment
in real-world contexts, such as when being disciplined at home or in educational
environments. Such impairments could have important implications for the onset of chronic
and pervasive patterns of disruptive or antisocial behavior.

Several design issues highlight areas for future research. First, longitudinal investigation is
essential to determine whether punishment insensitivity and difficulties in passive avoidance
learning are stable across development and contribute to pathways for later antisocial and
psychopathic tendencies. Longitudinal data would offer insight into whether multi-level
indicators of impaired learning from punishment (parent-report, task-based) can predict the
emergence or maintenance of low concern for others or persistent patterns of disruptive
behavior. Second, while it is striking that learning impairment was linked with parent-
reported punishment insensitivity in a non-clinical sample, replication with clinically-
referred preschoolers is essential to confirm that these patterns are specific to punishment
insensitivity.

Data from this study suggest that specialized cognitive training interventions (Bar-Haim &
Pine, 2013) for children exhibiting punishment insensitivity may be a promising avenue.
Task-based interventions that help young children develop passive avoidance skills may
improve their malleability to disciplinary interventions. Such approaches may be especially
effective during this developmental period of high brain plasticity. There is evidence that
targeted neurocognitive interventions can be effective with preschoolers (Diamond, Barnett,
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Thomas, & Munro, 2007) and can enhance the treatment responsiveness of children with
callous tendencies (Dadds, Cauchi, Wimalaweera, Hawes, & Brennan, 2012). Characterizing
early life vulnerabilities to antisocial and psychopathic tendencies is of particularly high
public health impact as more precise characterization may provide much-needed
specification for preventive interventions designed to alter the risk of a chronic antisocial
pathway for this highest risk group.
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Key points

This study provides novel evidence that decrements in passive avoidance
learning that have been associated with psychopathy in older youth and adults
can be identified in preschoolers with reduced responsiveness to socialization.

Preschool children with difficulty altering their behavior in response to
punishment in the real-world context of parental discipline also tended to have
difficulty learning from punishment in a computerized learning task.

Young children with pervasive impairment in altering their behavior in response
to punishment may be at elevated risk for developing psychopathic tendencies
later in childhood.

Specialized cognitive training interventions may be a promising avenue to
improving these children’s malleability to disciplinary interventions.
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Preschool passive avoidance task
Rewarded jar Punished jar

Figure 1.
Preschool passive avoidance task stimuli and feedback
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Figure 2. Discrimination sensitivity

Within grouping variables, means with different letters differ significantly (p < .05)
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Figure 3. Commission errors
Within grouping variables, means with different letters differ significantly (p < .05)
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D’ and commission errors across blocks by punishment insensitivity status
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