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ABSTRACT
Objective: To examine in children the influence of maltreatment and associated psychiatric sequelae on behavioral
responses to reward stimuli. Method: A computerized two-choice decision-making task involving probabilistic
monetary gains was used to probe elemental processes of goal-directed actions. Using different risk contingencies, the
authors examined decision-making, expectations of outcomes, and affective responses to rewards in 38 maltreated
children and 21 demographically matched controls (8Y14 years old). Results: Maltreated children selected risk options
faster than controls; however, whereas controls responded more quickly as the chance of winning increased,
maltreated children did not vary in response speed as a function of the likelihood of winning. When choosing between
high- and low-risk options, maltreated children with depressive disorders more frequently selected safe over risky
choices than did controls. No group differences emerged in self-report ratings of positive or negative reactions to
winning or not winning, respectively. Conclusions: This initial experimental study of responses to reward lays the
groundwork for subsequent research on neurodevelopmental aspects of reward processes in relationship to maltreatment and psychopathology. Clinical applications of these data may be relevant for developing treatment plans for
maltreated children, particularly those with depression. J. Am. Acad. Child Adolesc. Psychiatry, 2006;45(9);1059Y1067.
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Childhood maltreatment has been associated with
psychiatric illnesses (Famularo et al., 1992), including
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major depressive disorder (MDD) (Kaufman, 1991),
substance abuse disorders (Dube et al., 2003; Kendler
et al., 2000), and posttraumatic stress disorder (PTSD;
Pelcovitz et al., 1994; Rasmusson and Charney, 1997).
Perturbations in motivation for and in response to
pleasurable or rewarding stimuli characterize each of
these disorders. It is unknown, however, whether
maltreated children also exhibit alterations in reward
behavior as a result of their histories of significant stress
(Heim et al., 2004).
Reward-related disturbances occur in mood, substance
abuse, and posttraumatic disorders. Cardinal features of
MDD include lack of interest and anhedonia in daily life,
reduced motivation for seeking pleasure, and decreased
pleasure from rewarding stimuli (Hasler et al., 2004).
Substance abuse disorders present with an uncontrollable, overriding drive to use drugs and alcohol, despite
knowledge of associated negative consequences (Koob
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and Le Moal, 2001; Nestler et al., 2002). PTSD symptoms include persistent re-experiencing of traumatic
events, deliberate avoidance of event-related stimuli,
and numbing of general responsiveness, all of which
involve increased arousal, reduced approach behavior,
and emotional blunting (Yehuda, 2004). PTSD is also
highly comorbid with both MDD and substance abuse
(Breslau et al., 1997; Kessler et al., 1995). Across these
disorders, reward-related perturbations may influence
decision-making and motivation for risk-taking, expectations of outcomes, and affective responses to rewards
and punishments.
Recent preclinical research has linked early life stress
with alterations in motivated behavior. The early life
stress paradigms used in preclinical research are
intended to simulate maltreatment in humans. For example, early maternal separation produced enduring
effects on adult rats` behavioral responsivity to appetitive stimuli (Matthews and Robbins, 2003). Similarly,
monkeys repeatedly deprived of caregiving exhibited
more anhedonic behaviors and less interest in rewards
relative to control monkeys (Pryce et al., 2004). A study
in rats showed that anhedonia, but not chronic stress
per se, was associated with analogues of depressive symptoms (e.g., decreased exploration of novelty; Strekalova
et al., 2004). Stress alone was related to hyperactive locomotion, an analogue of increased anxiety. These stressrelated alterations of motivated behavior resemble
human affective symptoms associated with mood, posttraumatic stress, and substance abuse disorders.
It is unknown whether similar reward perturbations
affect children who have been maltreated. Together,
preclinical and clinical findings emphasize the need for
investigations examining associations between maltreatment, reward-system function, and psychopathology
(Heim et al., 2004; Naranjo et al., 2001). To address
this gap in the literature, we used a recently developed
experimental paradigm that manipulates risk contingencies (Ernst et al., 2004a). This paradigm is based on
prospect theory, which purports that humans tend to be
risk-seeking when given the choice to avoid potential
losses and to be risk-averse when faced with potential
gains (Kahneman and Tversky, 1979). Although no
human studies have examined explicitly associations
between maltreatment and reward/punishment sensitivity, we proposed specific hypotheses based on the
most common symptoms following exposure to extreme
stress. We hypothesized that because of the stress it
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imposes, maltreatment is associated with reduced sensitivity to positive stimuli (reward) manifest as emotional
numbing and anhedonia and enhanced sensitivity to
negative stimuli (punishment) resulting in avoidance.
Consistent with these hypotheses, we predicted that
relative to controls, maltreated children would exhibit (1)
preference of safe over risky choices based on numbing of
general response to stimuli, which may reduce attractiveness of novel stimuli; (2) reduced ability to discriminate
among different reward values based on presumed reduced
sensitivity to reward; and (3) bias toward negative affective
responses based on presumed enhanced sensitivity to
punishment. In addition, the contribution of psychiatric
illnesses (i.e., depressive disorders [DDs], PTSD, and
externalizing [EXT] disorders) to these reward-system
dysfunctions was explored.
METHOD
Participants
Participants were 38 maltreated children and 21 nonmaltreated
demographically matched controls. Maltreated children were
removed from their homes by the State of Connecticut Department
of Children and Families (DCF) because of abuse and/or neglect
and placed temporarily in state-run facilities for assessment and
treatment planning. Controls had no involvement with protective
services and no history of maltreatment or domestic violence
exposure. Controls were recruited from the same communities as
the maltreated children. Annual household income for all
participants was G$30,000. Children were 8 to 14 years old
(mean = 11.44 T 1.67). Groups did not differ as to gender, age, or
IQ (measured with the Wechsler Intelligence Scale for ChildrenRevised [WISC-R]; Sattler, 1992; Wechsler, 1974; Table 1). The
proportion of younger and older participants did not differ between
groups, # 2(1, N = 59) = 0.03, p = .86.
Procedures
The Yale University Human Investigations Committee and
Connecticut DCF Institutional Review Board approved this study.
Caseworkers introduced the study to maltreated children`s birth
mothers and obtained permission for research staff to contact birth
mothers. Of DCF families who were approached, 95% agreed to
participate. Controls were recruited through advertisements and
targeted mailings.
Study information was fully described to children`s legal
guardians, who then provided signed consent for participation.
Interviewers read aloud study information to the children. Children
assented by initialing or signing their name on an assent form. All of
the parents and children agreed to participate. In the event that a
birth parent could not be located, DCF caseworkers consented as
the child`s custodian.
Children underwent baseline interviews at their current place of
residence. Maltreated children`s parents and control families were
interviewed at home; some maltreating parents were interviewed in
prison or DCF offices. Children received $15 and parents received
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Maltreated (n = 38)
Gender
Agea
IQa
MFQa
SCAREDa
PTSDb
DDb
EXTb

21 males
11.53 (1.54)
94.37 (12.14)
17.61 (11.41)
28.38 (16.74)
25 (64.8)
14 (35.9)
12 (31.6)

TABLE 1
Sample Characteristics
Controls (n = 21)
12 males
11.28 (1.91)
90.95 (12.03)
9.55 (7.22)
23.30 (10.03)
0
1 (5.8)
2 (9.5)

#2

t Test

.02
j0.51
j1.04
j3.28
j1.43

p Value
ns
ns
ns
.002
ns
0c
.01c
nsc

Note: Current/past and probable/definite diagnoses included. Diagnosis frequencies do not add up to total sample because of comorbid
disorders. ns = not significant; MFQ = Mood and Feelings Questionnaire; SCARED = Screen for Child Anxiety Related Emotional Disorders;
PTSD = posttraumatic stress disorder; DD = major depressive disorder, dysthymic disorder, and/or depressive disorder not otherwise specified;
EXT = attention-deficit/hyperactivity disorder, oppositional defiant disorder, and/or conduct disorder.
a
Mean (SD).
b
Number (%).
c
Probabilities from two-tailed Fisher exact test for cells with fewer than five participants.

$25 for participating. Approximately 1 month after baseline interviews, children attended a 1-week summer day camp during which the
decision-making task was administered. Fewer controls than maltreated children attended camp, resulting in unequal groups.
Measures
Psychopathology. A semistructured psychiatric interview was
administered to each child and at least one of the child`s biological
parents using the Schedule for Affective Disorders and Schizophrenia for School Aged Children-Present and Lifetime Version (KSADS-PL; Kaufman et al., 1997). When both birth parents were
unavailable for the interview, the Child Behavior Checklist
(Achenbach and Rescorla, 2001) was completed by a foster parent
or residential care staff member (for 5% of the maltreated children).
Children`s teachers completed the Teacher Report Form (Achenbach
and Rescorla, 2001). Children reported on depressive (Mood and
Feelings Questionnaire; Wood et al., 1995), anxiety (Screen for
Child Anxiety Related Emotional Disorders; Birmaher et al., 1997),
and PTSD (Child PTSD Checklist; Amaya-Jackson et al. [1995,
2000]) symptoms. Best-estimate diagnostic procedures generated
DSM-IV-based diagnoses (Leckman et al., 1982). Clinical materials
(i.e., self-reports, teacher reports, psychiatric interview) were reviewed at a multidisciplinary team meeting led by an expert in
assessing maltreatment and psychopathology (J.K.). Final diagnoses
were assigned by consensus agreement.
Three variables were created to indicate presence/absence of a
probable (presence of impairment and Q85% of required
symptoms) or definite diagnosis of (1) PTSD, (2) DDs, including
MDD, dysthymic disorder, or depressive disorder not otherwise
specified, and (3) EXT disorders, including attention-deficit/
hyperactivity disorder, oppositional defiant disorder, and/or
conduct disorder. Current and past diagnoses were included.
Maltreated children had higher depressive symptoms than
controls; both groups showed similar levels of anxiety symptoms
(Table 1). Significantly more maltreated children met criteria for PTSD and DDs than controls. Three of 21 controls
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had at least one current or past psychiatric diagnosis; none
had PTSD.
Maltreatment. Data on maltreatment were extracted from DCF
computerized records and caseworker reports. Parents completed
the K-SADS-PL PTSD section, which surveys a range of traumas,
and the Partner Violence Inventory, a 37-item measure of domestic
violence (e.g., emotional/physical abuse, sexual exploitation;
Bernstein, 1998). Children`s self-reports of traumatic experiences
were obtained using the Childhood Trauma Questionnaire
(Bernstein and Fink, 1998).
Data from multiple informants and sources (e.g., caseworkers,
parents, children, DCF case records) were synthesized for the best
possible quantitative estimate of maltreatment history using the
coding systems in Kaufman et al. (1994) and Schweder (2003).
Severity of physical abuse, sexual abuse, neglect, emotional abuse, and
domestic violence exposure was rated 0 (not evident) to 4 (extreme
forms) by two raters trained in these methods by the study`s principal
investigator. Intraclass correlation (ICC) reliability estimates for maltreatment subtypes were computed from 10 training cases (physical
abuse ICC = 0.87; sexual abuse ICC = 0.97; neglect ICC = 0.84;
emotional abuse ICC = 0.96; domestic violence ICC = 0.93).
Reward-Related Processing. The Wheel of Fortune (WOF) is a
computerized two-choice decision-making behavioral task with
reward and punishment contingencies (Ernst et al., 2004a). The
WOF presents a decision-making challenge by having participants
choose between a low probability of a large reward and a high
probability of a small reward. The WOF paradigm uses the
counterfactual effect in which the affective value of gains is relative to
potential outcomes that were not selected (Kahneman and Tversky,
1979). Drawing on this principle, decision-making patterns as well
as neuroimaging findings support that the Bzero^ in gain versus zerogain experiments is a negative outcome and Bzero^ in loss versus
zero-loss experiments is a rewarding outcome (Breiter et al., 2001;
Ernst and Paulus, 2005; Mellers et al., 1997). The WOF task assesses
decision-making processes in a positive context (win/no-win) and
negative context (lose/no-lose) separately. Because of time constraints, the lose/no-lose task was not used. Previous behavioral
(Ernst et al., 2004a) and neuroimaging (Ernst et al., 2004b, 2005)
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randomization and distribution of outcomes. The task was self-paced
whereby the screen advanced when participants responded.
Reward Anticipation. After selecting an option, participants rated
their confidence in winning using a 5-point scale (1 = not sure; 5 =
very sure).
Affective Response. Participants were then presented with the
outcome. For favorable outcomes (i.e., won money), children rated
how they felt on a 5-point scale (1 = same as before; 5 = really happy).
Children made similar ratings for unfavorable outcomes (i.e., did
not win; 1 = same as before; 5 = really sad).
Response time (RT) was recorded in milliseconds (ms) when
participants made their selections, anticipation ratings, and
subjective feeling ratings by a button-press on the computer.

findings suggest the win/no-win task may be more effective than the
lose/no-lose task at eliciting stronger responses.
Research assistants trained participants on the WOF. To enhance
motivational salience of the task, children were instructed to win as
much money as possible to receive gift certificates reflecting their
final dollar amounts (mean = $43; range = $24.50Y$55).
The WOF has four wheels shown in random order. Each wheel
has two options (i.e., a pink or blue slice) divided into proportions
of 10/90, 30/70, or 50/50. Each option is paired with a dollar
amount. Smaller proportions accompany higher dollar amounts
(10/90 condition: $4/$0.5; 30/70 condition: $1/$0.5; 50/50
condition: $0.5/$0.5 or $4/$4), reflecting the likelihood and
magnitude of gains for each option. Spatial representation of these
probabilities allows participants to gain an intuitive sense about each
option`s value. Each trial has three phases: risk selection,
anticipation, and affective response to outcomes (Fig. 1).
Risk Selection. Children were to choose the option they thought
an imaginary pointer would land on if the wheel were actually
spun by pressing 1 for the left side of the pie (pink) or 2 for the
right side of the pie (blue). If the computer selected the same
option, then the participant won the associated money; if the
computer selected the other option, then the participant won
nothing. The task was programmed to generate outcomes according
to the probability for selected options. Four conditions were created to
elicit behaviors entailing various degrees of risk-taking: (1) 10%
chance of winning $4.00; 90% chance of winning $0.50; (2) 30%
chance of winning $1.00; 70% chance of winning $0.50; (3) 50%
chance of winning $0.50; and (4) 50% chance of winning $4.00. The
task consisted of two runs yielding 62 trials in total (10/90 condition =
22; 30/70 condition = 16; 50/50 conditions = 24), allowing for full

Data Analysis
Conditions refer to the four wheel types: 10/90, 30/70, 50/50$0.50, and 50/50-$4. Options refer to the five slices of each wheel:
10, 30, 50 (includes high and low rewards), 70, and 90% chance of
winning. Risky options were slices 10 and 30. Safe options were
slices 70 and 90.
Decision-making patterns were assessed with mean frequency of
selection for each condition, except the 50/50 conditions for which
risk level did not vary. Mean frequency was calculated as the number
of times the option was selected divided by the number of times a
selection was made (e.g., number of 10% options selected/(number
of 10% options selected + number of 90% options selected)) and
ranged from 0 (always safe options) to 1 (always risky options).
RTs G150 ms or 2.5 SDs above the mean were considered invalid
(e.g., impulsive responding, inattention to the cue) and set to

Fig. 1 Four conditions (a) and three phases (b) of the Wheel of Fortune task.
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missing. Groups did not differ on number of missing trials within
conditions. Mean RT was calculated for risk options across all trials.
When a child did not select a particular option (e.g., never selected
10%, always selected 90%), RT was missing on that option. Because
of these missing data points, 10 children (five controls, five
maltreated) were not retained in analyses using all five options.
Repeated-measures analyses of variance compared maltreated
children and controls on each measure. Similar analyses were
conducted to examine the effect of psychiatric diagnosis on task
performance. Greenhouse-Geisser correction for nonsphericity was
used when necessary and is denoted by epsilon ((). Effect size is
reported for all analyses using partial eta-squared ()2). Significant
effects were followed with least significant difference (LSD) multiple
comparison tests. A two-tailed significance level (! G .05) was used
for all statistical tests. No significant correlations emerged among age,
gender, or IQ and reward measures in the whole sample or by group.
Because of potential influences of developmental level on task
performance, younger (8Y11.5 years) and older (11.6Y14 years)
participants were grouped using a median split. Results from analyses
of variance indicated no age effects for any of the measures; thus,
performance did not differ by age group.
RESULTS

Analyses comparing maltreated children and controls
are presented first, followed by maltreatment-psychiatric
diagnosis subgroup analyses. After separating outcomes
into favorable and unfavorable, power to detect group
differences was halved, and no group differences
emerged in affective responses. These measures are not
discussed further.
Maltreated Versus Control Group Analyses

Risk Selection. A significant main effect of risk condition, F1,57 = 8.49, p G .01; )2 = 0.13, indicated that
for high risk, children selected riskier options (10%
chance of winning $4) less often than safer options
(90% chance of winning $0.50), whereas for moderate
risk, children selected riskier options (30% chance of
winning $1) more often than safer options (70% chance
of winning $0.50). There were no significant effects of
group or group  risk condition on selection type.
A significant group  option interaction was found
for mean RT to select options, F4,188 = 3.11, p G .05;
( = 0.74; )2 = 0.06. Figure 2 displays RTs by group as
risk level varied from high to low. Maltreated children
made their selections at relatively similar speeds across options, whereas controls took longer to select higher risk
than lower risk options. LSD tests indicated no significant
differences among maltreated children between any options; for controls, selection of 90% options was significantly faster than 10% (mean difference = 905.51, SE =
309.56, p G .01), 30% (mean difference = 539.44, SE =

J. AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 45:9, SEPTEMBER 2006

Fig. 2 Interaction of option and group on mean response time of selection.
Note that lower response time indicates faster response.

212.02, p G .05), 50% (mean difference = 561.10,
SE = 222.83, p G .05), and 70% (mean difference =
609.08, SE = 221.15, p G .01) options. There was no
significant group effect on reaction time (i.e., no overall
differences between groups). Similarly, there was no main
effect of option on reaction time (i.e., no overall differences
between options).
Reward Anticipation. A main effect of option was
found for children`s anticipation ratings of winning,
F4,188 = 6.75, p G .001; ( = 0.72; )2 = 0.13, whereby
participants anticipated being more likely to win as the
chance of winning increased. The group effect and
group  option interaction were not significant.
Maltreatment-Psychiatric Diagnosis Subgroup Analyses

Analyses examining psychopathology included subgroups of maltreated children classified by probable/
definite psychiatric diagnosis: those with DDs (n = 14) and
without DDs (n = 24), with PTSD (n = 25) and without
PTSD (n = 13), and with EXT disorders (n = 12) and
without EXT disorders (n = 26). Analyses compared each
subgroup to controls (n = 21). Most maltreated children
had more than two diagnoses; thus, maltreatmentdiagnosis comparisons are not orthogonal. Of the 25
maltreated children with PTSD, 12 had comorbid DDs,
10 had comorbid EXT disorders, and four had both DDs
and EXT disorders comorbid with PTSD. Among controls, one child had probable DD not otherwise specified,
two were diagnosed with attention-deficit/hyperactivity
disorder, and none had PTSD. Because results appeared
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tion of winning as the chance of winning increased. No
significant main or interaction effects were found for any
maltreatment subgroups on RT to rate anticipation.
DISCUSSION

Fig. 3 Interaction of risk condition and group on mean frequency of risk
selection (10 of 10/90; 30 of 30/70). 0 = always selects safest option; 1 =
always selects riskiest option.

similar without these control subjects, their data were
retained in analyses. Age, gender, and IQ were similar
between the diagnostic subgroups.
PTSD and EXT disorders subgroups showed no effects
on performance scores. Only DD results are presented
below.
Risk Selection. Classifying maltreated children by
DDs yielded a significant group  risk condition
interaction on mean frequency of risk selection, F2,56 =
3.75, p G .05; )2 = 0.12. Maltreated children with
DDs selected safe over risky options more frequently
in the high-risk condition than did controls (mean
difference = 0.24, SE = 0.10, p G .05; Fig. 3). The groups
selected similarly in the moderate-risk condition.
Comparing maltreated children with and without
DDs and controls revealed a significant group  option interaction in RT to select options, F4,184 = 2.29,
p G .05; ( = 0.75; )2 = 0.09. LSD tests indicated that for
maltreated children without DDs, selection time was
longer in response to 90% options than to 30% options
(mean difference = 385.88, SE = 188.11, p G .05). For
maltreated children with DDs, RT was longer for 50%
than 70% options (mean difference = 679.09, SE =
333.10, p G .05). Main effects of group or option were
not significant.
Reward Anticipation. For anticipation ratings, a main
effect of option was found for each subgroup: DDs,
F4,184 = 9.58, p G .001; ( = 0.72; )2 = 0.17; PTSD,
F4,184 = 9.75, p G .001; ( = 0.72; )2 = 0.18; and
EXT, F 4,184 = 10.51, p G .001; ( = 0.72; )2 = 0.19.
Regardless of group, children reported greater anticipa-
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The present study is the first investigation of
behavioral responses to manipulations of risk and reward in maltreated and demographically similar nonmaltreated children. Two main findings emerged.
First, maltreated children and controls differed in
sensitivity to selecting reward values associated with
different risk levels. Maltreated children`s RTs were
invariant as the likelihood of winning changed.
Controls, however, responded more quickly as the
chance of winning increased. Only for the highest
probability (i.e., 90%) of winning did both groups
respond at comparable speeds. Second, children with
histories of significant maltreatment who also met
diagnostic criteria for DDs avoided selecting a large
reward paired with a low chance of winning compared
with maltreated children without DDs and controls.
Although hypothesized group differences in children`s
confidence in winning were not confirmed, confidence
ratings paralleled the actual likelihood of winning set by
the task (i.e., greater confidence after selecting larger
slices). The WOF successfully manipulated anticipation
because participants were attuned to the predictive value
of their actions. This is an important control that
supports task validity.
Support was found for our hypothesis regarding
group differences in sensitivity to discriminating reward
values during decision making. Maltreated children`s
consistently fast pattern of response, regardless of risk
condition, may suggest a reduced sensitivity to different
reward values. One possible interpretation is that a fast
RT reflects elevated arousal, a core symptom of PTSD,
or impulsivity. A second possible interpretation is that a
history of significant stress from maltreatment rather
than psychopathology per se may alter the reward
system by enhancing impulsive responses and/or
reducing sensitivity to rewards. Our past work found
that maltreated children were faster than controls at
categorizing emotional facial expressions displaying
fear, but categorized happy and neutral faces at similar
speeds (Masten et al., 2004). This suggests that RT may
be specific to affective context of the task and may be
influenced by the neural circuits mediating emotion
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processing. Additional studies are needed to better
understand the nature of this enhanced response speed.
Our hypothesis regarding maltreated children`s tendency to favor safe over risky choices was partially
supported. This decision-making pattern was present
only in maltreated children with DDs. This finding may
be interpreted in several ways: abnormally low risk-taking
may result from maltreatment and depression combined
or be independent of maltreatment and solely related to
depressive symptoms. Future studies need to include
depressed, nonmaltreated children to address this question. The decision-making pattern that emerged in this
sample may reflect decreased reward sensitivity, increased
punishment sensitivity (absence of expected reward), or
limited resources to manage conflict associated with risky
behavior. Indeed, past work has suggested reduced reward
sensitivity in depressed patients (Henriques et al., 1994;
Tremblay et al., 2005). Associations between reward
dysfunction and anhedonia have been identified at the
basis of certain depression endophenotypes (Hasler et al.,
2004), which may account for the depressed maltreated
group`s lack of motivation to select options with a greater
payoff. The unique behavioral pattern revealed in
maltreated children with depression may have preceded
depression onset thereby indexing a specific vulnerability,
or may be secondary to depression.
Group differences were not detected in affective responses to outcomes. It is possible that maltreatment
may not affect these components of reward-processing
until later in adolescence, at ages older than our sample.
However, differences may not have been detected
because of the small sample size for favorable and
unfavorable outcomes.
Together, the main findings suggest that conservative
decision making was associated with DDs and not
maltreatment per se, whereas response sensitivity was
related to maltreatment regardless of diagnoses. These
findings broadly parallel those of a preclinical study of
maternal separation in rats (similar to maltreatment
types experienced by children in this study) demonstrating that anhedonia plus chronic stress was associated with avoidance of novelty, whereas chronic stress
alone was related to hyperactive behavior (Strekalova
et al., 2004). In our study, maltreated children with
DDs avoided making high-risk decisions, whereas
maltreated children responded more quickly to rewards
overall. Despite inherent differences in conceptualizing
reward-related behavioral responses in human and
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animal samples, preclinical studies provide opportunities to replicate and extend findings in human populations (Spear, 2000).
Limitations

The high-risk condition of the WOF involves
choosing a large reward paired with a low chance of
winning whereby not winning money is a punishment.
This outcome may not be as adverse as some risk-taking
situations encountered in real-world settings. However, a
number of studies based on economic theories have
shown that not winning in the context of potential gain is
a negative experience (Breiter et al., 2001; Mellers et al.,
1997; Paulus et al., 2001).
This study included children spanning a wide age
range (8Y14 years old). The lack of significant age effects
on task performance in this sample does not exclude the
possibility that developmental level could differentially
influence performance. A larger sample would provide
greater power to detect age effects. The groups, however,
did not differ in age and age was not related to WOF
performance scores.
This study may have been underpowered by a small
sample size and the loss of data points as a result of
nonrandom reasons (e.g., invalid responses). Furthermore, groups were unequal in size, which may influence
analyses; however, our previous work in this sample found
group differences whereby maltreated children with
PTSD avoided attending to threatening faces (Pine
et al., 2005). This suggests that despite unequal groups,
maltreated children differ from controls on multiple
measures of emotion- and attention-related processes.
These findings may only apply to specific populations
of children. The sample is from families of low
socioeconomic status; maltreated children were recruited
through protective service agencies. This latter method has
the advantage of verifying maltreatment, but it may
introduce referral biases. To identify maltreatment effects
more precisely, a group with depressive symptoms but no
maltreatment and PTSD could be a valuable addition to a
Bpure^ healthy group in future work.
Finally, children who experience acute maltreatment
over a shorter time frame may respond differently on the
WOF than chronically maltreated children. Maltreatment
chronicity may also differentially affect the development of
psychopathology. Although maltreatment ratings did not
account for chronicity, this was primarily the result of the
difficulty of verifying past reports that may have occurred
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in other states. In addition, older children may have longer
abuse exposure, making it difficult to quantify chronicity.
Nonetheless, specific aspects of maltreatment (e.g., type,
chronicity, severity) may have influenced the results. For
example, maltreated children with depression could have
had greater maltreatment severity compared to maltreated
children who did not have depression, which may have
influenced their risk-taking behavior.
Future Research

The present study`s results are preliminary and should be
replicated in a larger sample. However, this study sets the
stage for subsequent research examining reward-related
processes in children, particularly those suffering from
maltreatment and affective difficulties. Our goal is to use the
WOF in the functional magnetic resonance imaging
environment with clinical child populations to better
understand the relationships between neural correlates of
decision-making, psychopathology, and maltreatment.
The strategy of linking reward-system perturbations
with behavioral impairment permits a neuroscience
systemsYbased approach to studying mechanisms underlying complex psychiatric disorders and using findings
for developing effective psychotherapies (Ernst and
Paulus, 2005). This strategy is particularly promising
given the unique animal and human literature delineating neural correlates of the reward system (Di Chiara,
2002; Everitt et al., 2003)
Clinical Implications

The present findings may be relevant for clinical
practice given the risk maltreated children face for
developing disorders involving reward-related dysfunctions (e.g., substance use, depression/anhedonia). This
sample may face further vulnerability given their
developmental stage of adolescence, a period of changes
in risk-taking and experimentation. Although these
results are preliminary, given maltreated children`s
elevated risk of psychiatric disorders, clinical interventions may focus on assisting maltreated children with
decision making and weighing consequences of potential outcomes. Behavioral therapy augmented with
strategies for interpreting reward and punishment cues
may help teach children to modulate their affective and
motivational responses to such cues (e.g., thinking
through outcomes for directed actions). Such interventions would need to be evaluated rigorously for their
effectiveness in this population.
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Epidemiology of DSM-IV Insomnia in Adolescence: Lifetime Prevalence, Chronicity, and an Emergent Gender Difference
Eric O. Johnson, PhD, Thomas Roth, PhD, Lonni Schultz, PhD, Naomi Breslau, PhD
Objective: The confluence of sleep/wake cycle and circadian rhythm changes that accompany pubertal development and the social and
emotional developmental tasks of adolescence may create a period of substantial risk for development of insomnia. Although poor
sleep affects cognitive performance and is associated with poor emotional and physical health, epidemiologic studies among
adolescents have been limited. In this first epidemiologic study of insomnia defined by Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) criteria in a US sample of adolescents, we estimated lifetime prevalence of insomnia, examined
chronicity and onset, and explored the role of pubertal development. Methods: Data come from a random sample of 1014 adolescents
who were 13 to 16 years of age, selected from households in a 400,000-member health maintenance organization encompassing
metropolitan Detroit. Response rate was 71.2%. The main outcome measured was DSM-IV-defined insomnia. Results: Lifetime
prevalence of insomnia was 10.7%. A total of 88% of adolescents with a history of insomnia reported current insomnia. The median
age of onset of insomnia was 11. Of those with insomnia, 52.8% had a comorbid psychiatric disorder. In exploratory analyses of
insomnia and pubertal development, onset of menses was associated with a 2.75-fold increased risk for insomnia. There was no
difference in risk for insomnia among girls before menses onset relative to boys, but a difference emerged after menses onset. In
contrast, maturational development was not associated with insomnia in boys. Conclusions: Insomnia seems to be common and
chronic among adolescents. The often found gender difference in risk for insomnia seems to emerge in association with onset of
menses. Pediatrics 2006;117(2):e247Ye256.
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