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Examined the emotional reactivity of adolescents with antisocial behavior problems
using a lexical decision paradigm. Evidence from adult forensic samples indicates
that psychopathic traits are associated with abnormalities in the processing of emo-
tional stimuli. In an attempt to extend these findings earlier in development, this asso-
ciation was tested in a sample of adolescents (mean age = 16.01; SD = 1.32) referred
to a diversion program for delinquent behavior. Emotional processing was assessed
by comparing recognition time for emotional words, both positive and negative, to
recognition time for nonemotional words. Consistent with adult findings, the cal-
lous–unemotional (CU) dimension of psychopathy was associated with slower reac-
tion times to negative words. In contrast, problems of impulse control were associated
with faster recognition times for negative emotional words. These findings suggest
that different patterns of emotional reactivity may characterize distinct subgroups of
youth with antisocial behavior problems.

Psychopathy refers to a constellation of affective
(e.g., poverty of emotions, lack of empathy, and guilt),
interpersonal (e.g., callous use of others for one’s own
gain), self-referential (e.g., inflated sense of one’s own
importance), and behavioral (e.g., impulsive behavior
and inadequately motivated violence) characteristics
that have proven important in designating a severe,
chronic, and difficult-to-treat group of antisocial adults
(Cleckley, 1976; Hare, 1994). As the assessment of
these traits and their predictive utility (e.g., predicting
violent recidivism) has become more firmly estab-
lished (Hare, Hart, & Harpur, 1991; Hart & Hare,
1997), there has been increasing interest in understand-
ing the causal processes associated with psychopathy.
One important focus of this research has been to inves-
tigate how individuals with psychopathic traits process
emotional stimuli. Theoretical formulations positing a
general lack of emotionality (Cleckley, 1976) or a
more specific lack of fearful inhibitions (Lykken,
1957, 1995) have attracted impressive empirical sup-
port. For example, using several different psycho-
physiological paradigms, researchers have shown that
psychopathic traits are associated with a diminished
reactivity to aversive and other emotionally charged

stimuli (Hare, 1986, 1994; Lykken, 1957; Patrick,
1994; Patrick, Bradley, & Lang, 1993). This pattern of
findings supports a theory that attributes psychopathic
behavior to underactivity of a neurobiological system
sensitive to cues of punishment and frustrative non-
reward (Fowles, 1980; Fowles, Kochanska, & Murray,
2000; Lykken, 1995; Quay, 1993). Gray (1987a,
1987b) posited such a system, the behavioral inhibition
system, composed of prefrontal cortex, hippocampal
formation, and septal areas.

The potential importance of this theoretical model
of psychopathic traits is that it is consistent with recent
developmental theories as to how empathy, guilt, and
other aspects of the affective components of con-
science develop. Specifically, Blair (1999) and Ko-
chanska (1993, 1997) have suggested multiple reasons
that children characterized by a temperament involving
low behavioral inhibition can be at risk for impair-
ments in conscience development. For example, low
behavioral inhibition can place a child at risk for miss-
ing some of the early precursors to empathetic concern
that involve emotional arousal evoked by the misfor-
tune and distress of others. This could lead a child to be
relatively insensitive to the prohibitions and sanctions
of parents and other socializing agents. It could also
create an interpersonal style in which the child be-
comes so focused on the potential rewards and gains in-
volved in using aggression or other antisocial means to
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solve interpersonal conflicts that he or she ignores the
potentially harmful effects of this behavior on him or
herself and others. There is evidence from research to
support these potential mechanisms. For example,
youth exhibiting problems of antisocial behavior and
delinquency who also show psychopathic traits are less
distressed by the negative effects of their behavior on
others (Blair, Jones, Clark, & Smith, 1997; Frick,
Lilienfeld, Ellis, Loney & Silverthorn, 1999), and they
are more impaired in their moral reasoning and em-
pathic concern toward others (Blair, 1999). These
youth also expect more instrumental gain (e.g., obtain-
ing goods or social goals) from their aggressive actions
and are more predatory in their violence than youth
with antisocial behavior problems but without these
traits (Caputo, Frick, & Brodsky, 1999; Kruh, Frick, &
Clements, in press).

As a result, deficits in emotional processing have
been critical to many causal theories of psychopathy
and to many theories of potential developmental pre-
cursors to this construct (Frick, 1998b; Frick, Barry, &
Bodin, 2000). One promising paradigm for studying
how individuals with psychopathic traits process emo-
tional stimuli is a lexical decision task adapted by Wil-
liamson, Harpur, and Hare (1991) for use with adult in-
mates. In this task, participants are presented with
letter strings and are then asked to quickly identify the
strings as either words or nonwords. The words are
equally divided among three emotional valences. Posi-
tive words relate to pleasurable emotions (e.g., pas-
sion), acts (e.g., play), and objects (e.g., cake). Nega-
tive words vary from stimuli typifying sadness (e.g.,
loss), anxiety (e.g., tension), and fear (e.g., scare) to
stimuli associated with violence (e.g., blood) and ag-
gression (e.g., kill). Emotionally neutral words include
words such as item and cup that do not have strong
emotional connotations. Non-words were formed by
moving an interior vowel in the words from the three
emotional categories (e.g., blood–bolod). The depend-
ent measure in this task is the difference between
participants’ speed of recognition for emotional versus
nonemotional words. This measure of response time
facilitation can be viewed as theoretically assessing the
implicit or automatic allocation of attentional resourc-
es to emotional material (Rusting, 1998). In this con-
ceptualization, facilitation is a marker of vigilance for
emotional stimuli.

Williamson et al. (1991) used this task in a sample
of incarcerated adults and found that those low on psy-
chopathic traits exhibited a normative profile of facili-
tated recognition for both positive and negative words
relative to neutral words, whereas participants high on
psychopathic traits exhibited no such facilitation. In
fact, the psychopathic group exhibited their slowest re-
action times to negative word stimuli. These findings
support the contention that psychopathic traits are re-
lated to deficits in the processing of emotional stimuli.

Of note, when participants were asked to rate the emo-
tionality of the words used in the lexical decision task,
there was no difference between the ratings of psycho-
pathic and nonpsychopathic participants. The distinc-
tion between performance on the lexical decision task
and self-report ratings of emotional responsiveness can
be explained by a distinction between automatic versus
effortful appraisal processes. Automatic processing of
emotional stimuli is rapid and reflexive, whereas ef-
fortful processing involves the cognitive interpretation
of relevant stimuli. Most theories of psychopathy focus
on the emotional deficit being in the automatic pro-
cessing of emotional stimuli (Hare, 1994; Lykken,
1995; Patrick, 1994). For example, Cleckley (1976) ar-
gued that persons with psychopathy can learn to repro-
duce feelings and can interpret emotions in others;
however, “the feeling itself does not come to pass” (p.
428). As a result, the study of emotional processing as
it may relate to psychopathy needs to employ para-
digms, such as the emotional lexical decision task, that
tap the automatic processing of emotion.

Given these results, the lexical decision task could
be a useful paradigm for studying the automatic pro-
cessing of emotional stimuli in younger samples. The
lexical decision paradigm allows for the study of the
automatic processing of emotional stimuli in a way
that is less intrusive, less expensive, and does not in-
volve the exposure to highly aversive stimuli character-
istic of many psychophysiological paradigms used to
assess the emotional processing of psychopathic adults
(e.g., Patrick, 1994; Patrick et al., 1993). In support of
extending this line of research to youth, children and
adolescents with conduct problems who show psycho-
pathic traits have been found to exhibit deficits that
could be consistent with a lack of responsiveness to
emotional stimuli. Specifically, youth with these traits
have shown a reward-dominant response style on a
computer task designed to assess sensitivity to punish-
ment cues after a reward-oriented response set is primed
(Fisher & Blair, 1999; Frick et al., in press; O’Brien &
Frick, 1996), and they have reported a preference for
novel and dangerous activities (Frick et al., 1999, in
press). Although these results are promising, they are
not unambiguous indications of a deficit in the auto-
matic processing of emotional stimuli for at least two
reasons. First, the assessment of a preference for novel
and dangerous activities is assessed through child
self-report and, therefore, it is tapping secondary ap-
praisal of potentially dangerous activities. Second, the
reward-dominant response style could reflect a more
general cognitive deficit in the ability to focus on rele-
vant contextual cues once a response set is formed
rather than an insensitivity to cues for punishment
(Newman, 1998). That is, in past studies of reward
dominance, the insensitivity to punishment cues for
youth with psychopathic traits was found only after a
reward-oriented response set was primed, making it
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unclear whether poor performance was due to a deficit
in the person’s sensitivity to punishment or to an in-
ability to change from an established response set. As a
result, paradigms such as the emotional lexical deci-
sion task allow for tests of a person’s automatic pro-
cessing of emotional stimuli in a task that does not con-
found emotional processing with the ability to change
a primed response set (see Blair, 1999, and Patrick,
1994, for other such paradigms).

One critical issue regarding the use of the lexical de-
cision task, and other measures of emotional process-
ing to study potential emotional deficits related to psy-
chopathy, is the need to consider the multidimensional
nature of psychopathy (see Frick, Bodin, & Barry,
2000; Frick, O’Brien, Wootton, & McBurnett, 1994;
Hare et al., 1991). As mentioned previously, the con-
struct of psychopathy has been defined by a cluster of
affective, interpersonal, self-referential, and behav-
ioral characteristics. However, there is great debate
over how to cluster these characteristics to best repre-
sent the psychological dimensions of psychopathy.
Factor analyses of these traits have found from two
(Frick et al., 1994; Harpur, Hare, & Hakstian, 1989) to
eight (Lilienfeld & Andrews, 1996) factors underlying
these traits. Furthermore, some researchers have taken
a unidimensional approach that emphasizes the inter-
correlated nature of these dimensions. This approach
suggests that psychopathy is best conceptualized as
one higher order factor encompassing all of the sec-
ondary dimensions (e.g., Newman, 1998).

The problem with using a unidimensional approach
to conceptualizing psychopathy when studying emo-
tional processing is that most individuals with antiso-
cial behavior problems show some aspects of psychop-
athy such as showing problems with impulse control
and a deviant and antisocial lifestyle in adult forensic
samples (Hare et al., 1991) and impulsivity, narcis-
sism, and conduct problems in clinic-referred samples
of children and adolescents (Christian, Frick, Hill, Ty-
ler, & Frazer, 1997). The difference between individu-
als who are both psychopathic and antisocial and those
who are antisocial but not psychopathic appears to be
in the presence or absence of callous–unemotional
(CU) traits (Christian et al., 1997; Hare et al., 1991).
More important, the deficits in emotional processing
seem to be specifically associated with these affective
and interpersonal traits, again in both adult (Patrick,
1994) and child samples (Barry et al., 2000). For exam-
ple, Barry et al. reported that it was only those youth
who showed the combination of high CU traits, im-
pulsivity, and conduct problems who exhibited a re-
ward-dominant response style and a preference for
thrill and adventure-seeking activities. Such character-
istics were not found in youth who were high on mea-
sures of conduct problems or impulsivity without CU
traits (see also Frick et al., in press). As a result, in
studying emotional processing deficits in psychopathy,

it is important to have a measure that distinguishes be-
tween CU traits and other aspects of psychopathy, even
if this distinction may not be important for other uses
of the construct (e.g., global scores in predicting recidi-
vism; Hare et al., 1991) and even if there may be addi-
tional divisions that may prove important for other pur-
poses (see Lilienfeld, 1992).

In further support of the need to focus on those indi-
viduals with antisocial behavior problems who are
high on CU traits, it appears that adolescents who are
antisocial and impulsive and who are elevated in CU
traits may show a different pattern of emotion process-
ing than such youth who are not elevated in CU traits.
Many theories of impulsivity, which is a core dimen-
sion of attention deficit hyperactivity disorder (ADHD;
American Psychiatric Association, 2000), focus on
problems with poorly regulated affect, motivation, and
arousal (Barkley, 1997). Consistent with this theory,
children and adolescents who are impulsive have been
found to exhibit highly aroused responses to emotional
stimuli, such as negative feedback during a concept-
learning task and social communications with peers
(Cole, Zahn-Waxler, & Smith, 1994; Rosenbaum &
Baker, 1984). These findings indicate that some youth
with conduct problems who are also impulsive could
show a heightened level of reactivity to emotional
stimuli, the opposite pattern of reactivity to that pre-
dicted for youth with CU traits.

Taken together, these findings lead to the theoreti-
cally important possibility that youth with antisocial
behavior problems who score high on measures of
impulsivity may show high levels of reactivity to
emotional stimuli in the absence of CU traits and
underreactivity to emotional stimuli in the presence
of CU traits (Barry et al., 2000). As a result, it is im-
portant that associations between these two dimen-
sions of psychopathy (e.g., CU traits and problems of
impulse control) and measures of emotional process-
ing are studied in a way that controls for the presence
of the other dimension. Given that CU traits and
impulsivity–conduct problems (I–CP) are positively
correlated but one would predict correlations in oppo-
site directions with measures of emotional reactivity,
the conditions necessary for cooperative suppression
effects in correlational research are met (Cohen &
Cohen, 1983). Essentially, a suppressor effect occurs
when the relation between a predictor and criterion
variable is significantly strengthened by the inclusion
of an additional predictor variable. In the previous ex-
ample, the relation between CU traits and emotional
reactivity theoretically should be strengthened by the
inclusion of impulsivity–hyperactivity symptoms into
a regression equation. The inclusion of this third vari-
able releases criterion-irrelevant variance in CU traits
that is dampening or suppressing the observed corre-
lation with emotional reactivity (Tzelgov & Henik,
1991).
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Suppressor effects, although rare in psychopathol-
ogy research, have been found consistently in past re-
search on psychopathy. For example, Patrick (1994;
Patrick et al., 1993) found that the CU dimension of
psychopathy was uniquely related to attenuated eye-
blink startle response to acoustic probes administered
during the presence of negative pictorial stimuli,
whereas the impulsive–antisocial dimension was
uniquely related to heightened eye-blink startle. Simi-
lar findings have been reported in child samples. Spe-
cifically, in a clinic-referred sample of youth, Frick et
al. (1999) found that a negative correlation between
CU traits and anxiety became stronger after controlling
for I–CP in regression analyses, as did the positive cor-
relation between I–CP and anxiety after controlling for
CU traits. This finding was replicated in several other
samples of adolescents and college students (see Frick,
Lilienfeld, Edens, Poythress, & McBurnett, 2000).

One final important issue in studying the relations
among dimensions of psychopathy and emotional pro-
cessing is the potential moderating role of anxiety.
Contrary to many conceptualizations of the psycho-
pathic individual (Cleckley, 1976), research has con-
sistently shown that a person who scores high on mea-
sures of psychopathy often also scores high on
measures of anxiety (Frick et al., 1999, 2000, in press).
Although these findings may seem contradictory to the
hypothesized deficient fear response of psychopathic
individuals described previously, trait anxiety and fear-
fulness are separate constructs with different cognitive
and neuropsychological correlates (Frick et al., 1999;
Lilienfeld, 1994). It is important to note that previous
studies of the emotional processing of individuals with
psychopathic traits have found that controlling for the
presence of anxiety can lead to significant differences
in results on certain laboratory tasks. For example, in
both adults (Newman, Patterson, & Kosson, 1987) and
young people (O’Brien & Frick, 1996), psychopathic
traits have sometimes been associated with a reward-
oriented response style only in persons who were also
low on anxiety. The reason for this moderating role of
anxiety is not clear. It may be that individuals with psy-
chopathic features and anxiety are etiologically dis-
tinct from those with psychopathic features without
anxiety (Blackburn, 1983; Lykken, 1995), or it may be
that anxiety disrupts performance on some of these
laboratory measures (Newman, 1998). For example,
anxiety is associated with heightened vigilance for
negative emotional stimuli in adults (Barlow, 1991;
Williams, Mathews, & MacLeod, 1996) as well as chil-
dren and adolescents (Taghavi, Neshat-Doost, Moradi,
Yule, & Dalgleish, 1999; Vasey, Daleiden, Williams, &
Brown, 1995). As a result, fluctuations in anxiety symp-
toms may mask unique associations between psycho-
pathic traits and indexes of emotional processing.

Based on these considerations, we tested the associ-
ation among CU traits, I–CP, and emotional reactivity

using a lexical decision task to see if findings from
adult samples could be replicated in younger samples.
Potential suppression effects involved in controlling
for the separate dimensions of psychopathy and the po-
tential moderating role of anxiety were tested. These
associations were investigated in a diversion program
for youth referred to juvenile court for first-time of-
fenses and for mild offenses. This sample was chosen
based on the need to oversample youth with high rates
of antisocial behavior but still ensure that there was a
sufficient range of antisocial behavior present in the
sample. Both of these conditions were viewed as being
important for increasing the likelihood that both of the
theoretically important subgroups of adolescents with
antisocial behavior problems, those high on both
CU traits and impulsivity, and those high only on im-
pulsivity would be adequately represented in the
sample.

Method

Participants

Sixty-five male participants were recruited from a
juvenile diversion program in the southern United
States that provides day treatment for youths referred
from juvenile court. The program serves adolescents
who are considered to be at low to moderate risk and is
designed to prevent further involvement in the juvenile
court system. Students remain in the program for an
average of 3 to 6 months, and the focus is on the devel-
opment of academic and behavioral management skills
under the close supervision of a case manager. Results
of standardized educational testing indicated that par-
ticipants were typically 3 to 4 years behind grade level
in basic educational achievement. Five participants
were excluded from our analyses due to receiving IQ
scores below 70. The remaining participants (n = 60)
had an average IQ composite score on the Kaufman
Brief Intelligence Test (K–BIT; Kaufman & Kaufman,
1990) of 87.47 (SD = 10.44). Participants ranged in age
from 12 to 18 years with an average age of 16.04 (SD =
1.32). The sample had an ethnic composition of 75%
African American and 25% Caucasian. All of these de-
mographic characteristics are consistent with data on
the entire population of adolescents enrolled in the di-
version program which, at the time of the study, had an
average age of 15.3 years and an ethnic composition
that was 62% African American.

Measures

Lexical decision task (Williamson et al., 1991).
The lexical decision task presents participants with a se-
ries of letter strings. These letter strings include emo-
tionally laden and neutral words, as well as nonwords.
Nonwords were formed by altering one letter of each
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real word contained in the task (e.g., bomb–bemb).
Emotionality of the words was derived from Toglia and
Battig’s (1978) word norms. Frequency of usage data
were derived from Kucera and Francis (1967). The
length, number of syllables, imagery/concreteness, and
frequency of usage of the words were balanced across
word type. The Williamson et al. (1991) task was modi-
fied for use with adolescents by using only words com-
posedof four lettersor less thathadaconcreteness rating
of 2.75 or greater (Toglia & Battig, 1978) such as glad
(positive), bomb (negative), and boot (neutral). In ad-
dition, words were presented horizontally rather than
vertically and were not repeated during the task. The re-
sulting taskconsistedof36practice trialsand180exper-
imental trials containing an equal number of words and
nonwords. Examples of the positive, negative, and neu-
tral stimuli contained in the task are included in Table 1.
Prior to participating in the task, participants completed
a ratingscale inventoryonwhich theyrated theemotion-
ality of each word on a 5-point Likert-type scale. Scores
of 1 represent an extreme negative rating, scores of 5
represent an extreme positive rating, and scores of 3 rep-
resent neutral emotional ratings.

Following completion of the scale, participants
were seated at a computer and instructed on how to
complete the task. Participants were told to depressed
either a “yes” (“V”) key if the letters on screen spelled
a real word or to depress the “no” (“N”) key if the letter
strings did not form a real word. The participants were
instructed to make a decision “as quickly as possible,
while still being accurate.” The letter strings were dis-
played in the center of a black computer screen. The
height and width of the letters were .5 cm and .2 cm, re-
spectively. These dimensions produce lexical stimuli
that are approximately .5 cm tall and 1 cm wide. Each
letter string remained on the computer screen until the
participant responded. After each response, partici-
pants were given a break of 2,000 msec before the ap-
pearance of the next lexical stimulus. On completion of
2 practice blocks consisting of 18 stimuli each, partici-
pants began the actual task consisting of 10 blocks of
18 stimuli separated by 20-sec break intervals. After
completion of the first five blocks, participants were al-

lowed to take a longer break. The words and their com-
panion nonwords were randomly presented within
each block.

Twoscoreswerecalculated fordataanalyses.Aposi-
tive difference score (NEU–POS) was calculated by
subtracting each participant’s average response time to
positive words from his average response time to neutral
words. A negative difference score (NEU–NEG) was
calculated by subtracting each participant’s average re-
sponse time to negative words from his average re-
sponse time to neutral words. These difference scores
assess the amount of recognition time facilitation exhib-
ited in response to affective stimuli. Response times
were not included in analyses if (a) the value deviated
more than 2.5 SD from an individual participant’s over-
all mean response time for the task, to ensure that a few
outlier data points did not have a disproportionate influ-
ence on participants’scores or (b) the response time cor-
responded to an incorrectly identified word stimulus.
Additionally, facilitation scores (i.e., NEU–POS and
NEU–NEG scores) deviating more than 2.75 SD from
the sample mean were excluded from analyses to further
minimize the influence of outlier data on response time
findings. This resulted in 3 participants being removed
from NEU–NEG comparisons and 1 participant being
removed from NEU–POS comparisons. Finally, to en-
sureanacceptable levelofwordknowledge,data forone
participant with less than a 70% accuracy rate were ex-
cluded from analyses.

Antisocial Process Screening Device (APSD;
Frick & Hare, 2001). The APSD is a 20-item rat-
ing scale designed to assess traits associated with the
construct of psychopathy similar to those assessed by
the Psychopathy Checklist–Revised (Hare, 1991), one
of the most widely used measures of psychopathy in
adult forensic samples. The APSD, formerly known as
the Psychopathy Screening Device, was originally de-
signed to assess these traits based on ratings by parents
and teachers in preadolescents (Frick et al., 1994). A
self-report scale was used in this adolescent sample for
several reasons. First, there is evidence that the reli-
ability and validity of child report for assessing most
types of child psychopathology increases in adoles-
cence as the validity of parent and teacher report de-
creases (Kamphaus & Frick, 1996). This may be espe-
cially important when assessing covert behavior or
affective styles that may not be evident to observers of
the child’s behavior. Second, the importance of self-re-
port was particularly relevant to this sample in which
the participants often came from very dysfunctional
families with significant histories of previous out-of-
home placements. Furthermore, the participants’ short
time in the diversion program did not allow for teach-
ers to become very familiar with their personalities,
and the observations occurred in a very controlled con-
text. Finally, this self-report version of the APSD has
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Table 1. Example Lexical Decision Task Word Stimuli
by Category

Positive Words Negative Words Neutral Words

cure mad page
gold pain lift
tree rake mile
born limp fly
mild bad snap
glad flea sale
cake gun call

Note: Words were categorized on the basis of emotional content (i.e.,
positive, negative, or neutral) using Toglia and Battig’s word norms
(1978).



successfully been used to differentiate subgroups of ju-
venile offenders in other adolescent samples (Caputo
et al., 1999; Kruh et al., in press; Silverthorn, Frick, &
Reynolds, 2001), and other self-report measures have
proven useful for assessing psychopathic traits in ado-
lescent and young adult samples (Lilienfeld & An-
drews, 1996; Lynam, Whiteside, & Jones, 1999).

Similar to the Psychopathy Checklist–Revised, it
appears that psychopathic traits assessed by the APSD
form multiple dimensions in youth (Frick et al., 2000),
although the self-report version of the APSD has not
been subjected to factor analyses to date. The two-fac-
tor structure reported by Frick et al. (1994) was used in
this study because, (a) as mentioned in the introduc-
tion, it is important to separate the CU dimension of
psychopathy from other dimensions of the construct
when studying measures of emotional processing; (b)
the two-factor structure has proven to be the most ap-
propriate for clinic-referred or adjudicated samples
(Frick et al., 2000); and (c) it is the structure that has
been used in past research using the self-report version
of the scale in adjudicated adolescent samples (Caputo
et al., 1999; Kruh et al., in press; Silverthorn et al.,
2001). The two subscales of the APSD include a six-
item CU scale that assesses the affective and interper-
sonal dimensions of psychopathy (e.g., lacks guilt,
does not show emotions, lacks empathy), whereas the
10-item I–CP scale assesses the self-referential (e.g.,
thinks he or she is more important than others) and be-
havioral dimensions (e.g., acts without thinking, gets
bored easily) of psychopathy.

The internal consistency estimates for the CU (coef-
ficient α = .49) and I–CP scales (coefficient α = .75) in
this sample were low to moderate, respectively. How-
ever, item-total correlations did not reveal any items
that, if eliminated, would have substantially increased
the internal consistency of subscales. More important,
there are relatively few items on the CU scale, and sub-
stantial changes in its content may have altered the
construct as it has been defined in past studies of emo-
tional processing. Because of the heterogeneity of the
items on the I–CP subscale of the APSD, with only a
minority of the items assessing behaviors traditionally
associated with impulsivity (Burns, 2000), analyses
assessing associations between impulsivity and emo-
tional processing did not rely solely on this scale but
also tested associations using items assessing the
symptoms of impulsivity-hyperactivity from the Diag-
nostic and Statistical Manual of Mental Disorders (4th
ed. [DSM–IV], American Psychiatric Association,
1994) criteria for ADHD.

Youth Inventory–4 (YI–4; Gadow & Sprafkin,
1999). The YI–4 is an adolescent self-report check-
list that assesses DSM–IV symptomatology for the most
common disorders of childhood and adolescence. For
this study, only the items corresponding to the ADHD

hyperactivity–impulsivity symptoms were used in anal-
yses. Symptoms on the YI–4 are rated on a 4-point
Likert-type scale with ranges of 0 (never), 1 (some-
times), 2 (often), and 3 (very often). As recommended by
Gadow and Sprafkin (1999), a symptom was considered
present if it was rated by the participant as being dis-
played often or very often. This method of obtaining
self-report ratings of ADHD symptoms demonstrated
good convergence with related oppositional defiant dis-
order and conduct disorder symptoms on the YI–4 (r =
.45 and .36, respectively) and the delinquency and ag-
gression subscales of the Youth Self Report (r = .40 and
.51, respectively) in an adolescent clinic sample
(Gadow & Sprafkin, 1999). In this sample, the hyperac-
tivity–impulsivity symptoms exhibited an acceptable
level of internal consistency (coefficient α = .72).

RevisedChildren’sManifestAnxietyScale(RCMAS;
Reynolds & Richmond, 1985). The RCMAS is a
37-item self-report inventory used to assess anxiety in
children and adolescents from 6 to 19 years old. It con-
sists of a simple format in which respondents answer
“yes” or “no” to a series of statements. The Total Anxi-
ety score has proven to have acceptable levels of reli-
ability in adolescent samples and correlates highly
with other measures of trait anxiety (Reynolds & Rich-
mond, 1985). Additionally, the RCMAS contains a
nine-item Lie scale assessing children’s tendency to
present themselves in a favorable light (e.g., “I am al-
ways nice to everyone”). Given this study’s reliance on
self-report methodology, Lie scale scores were intro-
duced into principal analyses to test for evidence of bi-
ased and socially desirable responding. Similar to the
Total Anxiety score, the Lie scale has demonstrated ad-
equate psychometric properties (Reynolds & Rich-
mond, 1985). In this sample, there was evidence of
strong internal consistency of the Total Anxiety score
(coefficient α = .86) but more moderate internal con-
sistency of the briefer Lie scale (coefficient α = .65).

K–BIT (Kaufman & Kaufman, 1990). The K–BIT
is a brief intelligence measure used to assess verbal and
nonverbal intellectual functioning of individuals 4 to 90
years of age. Scores for two subtests tapping verbal and
nonverbal abilities can be used to form a composite IQ
score that is roughly equivalent to the full-scale IQ con-
tained on measures such as the Wechsler Intelligence
Scale for Children (Wechsler, 1974). The K–BIT is a
useful researchmeasuregiven theminimal timedemands
and demonstration of adequate psychometric properties.
For example, for individuals ages 13 to 19, standardiza-
tion studies revealed a test–retest reliability estimate of
.93 for the K–BIT IQ composite. Further, the composite
IQ score correlated .80 and .75 with full-scale IQ scores
from the Wechsler Intelligence Scale for Children–Re-
vised (Wechsler, 1974) and Wechsler Adult Intelligence
Scale–Revised (Wechsler, 1981), respectively.

71

CU TRAITS AND EMOTIONAL PROCESSING



Procedure

The guardian of each participant was approached
for consent during routine meetings with the child’s
case manager. They were informed that failure to par-
ticipate would in no way affect their child’s status in
the diversion program. All adolescents with parental
consent were provided with a full description of the
study and were asked to provide assent for participa-
tion. Participants were tested in two phases. In the first
phase, each participant was administered the K–BIT,
the self-report indexes (i.e., APSD, RCMAS, YI–4),
and the pencil-and-paper measure of the emotionality
of the computer task words. Participants were then
given a break before being administered the lexical de-
cision task. The length of time between assessments
varied from approximately 30 min to 2 weeks. Follow-
ing completion of the lexical decision task, each partic-
ipant was presented with a certificate of appreciation
for their participation and each participant was
awarded “good behavior” points used as incentives by
the diversion program that can be exchanged for mer-
chandise (e.g., candy) and privileges (e.g., time off).
The point range used as incentive for participation in
the study was the same amount of points that could be
obtained for excellent behavior during a similar time
frame in the normal milieu of the program.

Results

Preliminary Analyses

Table 2 contains the distributions of the main study
variables, all of which seemed to show an adequate
range to detect the hypothesized associations. These
distributions suggest that the sample was somewhat

below average in overall intelligence and somewhat
higher than normative samples on anxiety and ADHD
symptoms, the only scales for which normative data
are available (Gadow & Sprafkin, 1999; Reynolds &
Richmond, 1985). However, these characteristics were
expected for a sample of adolescents who were court-
referred for delinquent activity.1 Table 3 contains
zero-order correlations of the main study variables.
None of the main study variables were significantly as-
sociated with age or IQ. Ethnicity was not included in
the correlation matrix due to the skewed nature of the
distribution; however, correlation analyses indicated
minimal associations with main study variables such as
the CU subscale of the APSD (r = .14, p = ns) and the
response time facilitation indexes (r = –.08, p = ns for
positive facilitation index; r = –.01, p = ns for negative
facilitation index). Scores on the CU scale of the APSD
showed a modest and nonsignificant negative correla-
tion with the index of response time facilitation to neg-
ative emotional words (r = –.21, p = ns), whereas
ADHD symptoms exhibited nonsignificant correla-
tions of similar magnitude but different direction to the
indexes of response time facilitation for both positive
(r = .15, p = ns) and negative words (r = .16, p = ns). Al-
though nonsignificant, these CU and ADHD correla-
tions were in opposite directions as predicted and met
the conditions for potential cooperative suppressor ef-
fects that were tested in multiple regression analyses.

Main Regression Analyses

The primary analyses for the study were multiple
regression analyses conducted to test the independent
associations of CU traits and the measures of im-
pulsivity (i.e., APSD I–CP and ADHD impulsiv-
ity–hyperactivity symptoms) with the measures of re-
sponse time facilitation. These analyses also tested for
potential interaction effects. A two-step hierarchical
procedure was used introducing CU and impulsivity
main effects (Step 1) followed by the CU*Impulsivity
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1Prior to conducting bivariate and multivariate analyses, tests of
normality were conducted on the response time facilitation scores.
These analyses were conducted based on research suggesting that re-
sponse time scores are usually skewed to such an extent as to poten-
tially violate the assumptions of the general linear model (Andrews
& Heathcote, 2001). A Kolmogorov–Smirnov one-sample test of
normality indicated that the NEU–POS score exhibited a characteris-
tic positive skew that violated the assumption of normality (K–S d =
.15, p < .01). In contrast, the NEU–NEG score approximated the nor-
mal distribution (K–S d = .10, p = ns). As a result of these prelimi-
nary analyses, the NEU–POS score was subjected to a logarithmic
transformation and reexamined for normality. The transformed
NEU–POS score more closely approximated the normal distribution
(K–S d = .07, p = ns). All analyses, including the NEU–POS score,
were conducted separately using the actual and transformed values
with no substantive differences in the results. Given the greater ease
of interpreting the actual response time values, the analyses that are
presented used the nontransformed values.

Table 2. Distribution of Predictor and Criterion Variables

Variable M SD Range

Age 16.04 1.32 12.66 – 18.66
RCMAS 9.12 5.70 1 – 23
K–BIT Composite IQ 87.47 10.44 71 – 112
APSD CU 5.22 2.23 1 – 12
APSD I–CP 8.23 3.81 1 – 18
APSD Total 16.55 6.95 5 – 35
ADHD 7.39 4.32 0 – 20
Neu–Pos 30.22 57.76 –74.73 – 176.53
Neu–Neg –3.68 58.03 –177.31 – 150.52

Note: RCMAS = total anxiety score from the Revised Children’s
Manifest Anxiety Scale; K–BIT = Kaufman Brief Intelligence Test;
APSD CU = callous and unemotional traits on the Antisocial Process
Screening Device (APSD); APSD I–CP = impulsivity–conduct
problems on the APSD; ADHD = attention-deficit/hyperactivity dis-
order hyperactivity and impulsivity symptoms on the Youth’s Inven-
tory–4; Neu–Pos = average response time to neutral word trials mi-
nus the average response time to positive word trials on the lexical
decision task; Neu–Neg = average response time to neutral word tri-
als minus the average response time to negative word trials. N = 58
for Neu–Pos data; N = 56 for Neu–Neg data.



interaction term (Step 2). Analyses were conducted
first with APSD I–CP symptoms as the measure of
impulsivity and next with ADHD impulsivity–hyper-
activity symptoms as the measure of impulsivity. The
results from these analyses are presented in Table 4. An
emphasis was placed on semipartial (sr) correlation co-
efficients in these regression analyses given an interest
in describing the proportion of overall criterion vari-
ance uniquely predicted by each variable. In contrast to
partial correlation coefficients, semipartial correla-
tions are more directly comparable to one another and
to zero-order correlations.

The top of Table 4 presents data on the independent
contributions of CU and I–CP symptoms to the re-
sponse time scores. As predicted, there were signifi-
cant regression effects for the NEU–NEG score that
supported a divergence between CU and I–CP dimen-
sions. Specifically, there was a significant negative as-
sociation between the CU subscale and the response
facilitation index to negative words (sr = –.32, p < .05)
when controlling for the I–CP dimension. In contrast,
there was a nonsignificant but positive correlation be-
tween I–CP and the negative facilitation index when
controlling for CU traits (sr = .24, p = .08). Contrary to
prediction, neither of the APSD subscales exhibited
strong associations with the positive response time fa-
cilitation index (CU: sr =.02, p = ns; I–CP: sr = .03, p =
ns). The addition of interaction terms did not contrib-
ute to the prediction of either facilitation index. Fur-
thermore, the inclusion of anxiety total scores as an ad-
ditional main effect in Step 1 and as two separate
interaction terms (CU*Anxiety and CU*I–CP) in Step
2 of the analyses did not alter the initial findings. Anxi-
ety did not exhibit a main effect (sr = –0.10, p = ns),
and the interaction terms did not contribute signifi-
cantly to the prediction of the facilitation scores.

The bottom of Table 4 presents analogous regres-
sion analyses substituting ADHD impulsivity–hyper-

activity symptoms for the I–CP subscale scores. Simi-
lar to the previous regression analyses, significant ef-
fects were again limited to the response facilitation in-
dex for negative words. CU traits were negatively
related to response facilitation (sr = –.29, p < .05),
whereas ADHD symptoms exhibited a positive associ-
ation with the negative facilitation index (sr = .25, p =
.05). None of the interaction terms significantly en-
hanced the prediction of either of the response time fa-
cilitation indexes. Additionally, the inclusion of anxi-
ety total scores did not alter the results. Anxiety did not
contribute independently to the prediction of the facili-
tation scores as a main effect or in interaction with the
CU and ADHD variables.

To further explore the suppression effects involved
in the relation between dimensions of psychopathy and
the emotional facilitation index, the results of the re-
gression analyses were used to plot hypothetical facili-
tation scores for participants exhibiting varying levels
of CU and I–CP scores. Using procedures outlined by
Cohen and Cohen (1983), this was performed by first
calculating CU and I–CP values that were 2 SD above
and below the sample mean as indicated in Table 2.
These values were subsequently introduced into a re-
gression equation containing the unstandardized beta
coefficients for the CU, I–CP, and intercept variables
provided in Table 4 to obtain predicted response facili-
tation scores at various levels of CU traits and I–CP.
The predicted response facilitation score for individu-
als exhibiting low levels of CU traits and low scores on
the I–CP scale was 6.70 msec, indicating a slight facili-
tation effect for negative emotional words. In contrast,
the predicted value for participants with low levels of
CU traits but high I–CP scores showed a very strong fa-
cilitation effect (79.82 msec). Participants with high
CU and low I–CP scores (–88.65 msec) and partici-
pants with high CU and I–CP scores (–15.81 msec)
both showed predicted scores that were negative. Simi-
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Table 3. Correlations Among Demographic Variables, Psychopathy, ADHD, and Indexes of Response Time Facilitation

1 2 3 4 5 6 7 8 9

1. IQ 1.00
2. Age 0.08 1.00
3. RCMAS –0.13 –0.09 1.00
4. APSD CU –0.01 –0.15 0.24 1.00
5. APSD I–CP 0.06 –0.23 0.42* 0.66* 1.00
6. APSD Total 0.04 –0.23 0.38* 0.86* 0.93* 1.00
7. ADHD –0.14 –0.13 0.55* 0.35* 0.48* 0.50* 1.00
8. Neu–Pos –0.03 –0.10 0.10 0.06 0.06 0.07 0.15 1.00
9. Neu–Neg 0.02 0.07 –0.06 –0.21 0.03 –0.07 0.16 0.34* 1.00

Note: IQ = K–BIT Composite intelligence quotient; RCMAS = total anxiety score from the Revised Children’s Manifest Anxiety Scale; APSD
CU = callous and unemotional traits on the Antisocial Process Screening Device (APSD); APSD I–CP = impulsivity–conduct problems on the
APSD; APSD Total = total score on the APSD; ADHD = attention–deficit/hyperactivity disorder hyperactivity and impulsivity symptoms on the
Youth’s Inventory–4; Neu–Pos = average response time to neutral word trials minus the average response time to positive word trials on the lexical
decision task; Neu–Neg = average response time to neutral word trials minus the average response time to negative word trials. N = 58 for
Neu–Pos comparisons; N = 56 for Neu–Neg comparisons.
*p < .05.



lar results were obtained using the regression equation
with ADHD symptoms.

These predicted values for the response time facili-
tation index based on the regression equations reported
in Table 4 are consistent with study hypotheses. Im-
pulsivity and conduct problems, in the absence of sig-
nificant CU traits, were related to facilitated respond-
ing to emotional stimuli. In contrast, high scores on
impulsivity and conduct problems, in conjunction with
high levels of CU traits, led to reduced facilitation,
similar to results found for adults with psychopathic
traits. However, these results are based on the distribu-
tion and patterns of correlations among variables in the
sample, and the predicted values do not represent ac-
tual scores of individual participants who differ on
these dimensions. It is not clear from these analyses
how many participants actually fall into these catego-
ries in the sample.

To address this issue, a person-centered cluster anal-
ysis was conducted using standardized scores (i.e., z
scores) on the measures of CU traits, I–CP, and ADHD.
These standardized scores were subjected to the
FASTCLUS procedure of the Statistical Analysis Sys-
tem (SAS Institute Inc., 1990). This procedure places
participants intodisjointclustersbasedonsimilarities in
their symptom endorsement using the nearest centroid
sorting method (Bernstein, 1988). A scree plot analysis
of thevarianceexplainedby increasingnumbersofclus-
ters supported a four-cluster solution. These four clus-
tersmaximized theoverallvarianceaccountedforby the
clusters (R2 = 0.64) while maintaining the parsimony

and rationality of the cluster solution. The resulting
clusters included a control cluster approaching the sam-
ple mean on all symptom categories (n = 23), a “normal”
cluster scoring well below the sample mean on all symp-
tomcategories (n=22), acluster solelyelevatedonI–CP
and ADHD symptoms (impulsive-only; n = 7), and
a cluster elevated only on both APSD subscales
(CU–I–CP; n = 8). This sample did not contain youth
solely elevated in CU traits. Therefore, corresponding
predicted values derived from the regression analyses
should be interpreted cautiously.

Table 5 contains descriptive information on the
clusters and a comparison of these clusters on the re-
sponse facilitation indexes using an analysis of vari-
ance framework. Group differences on the response
time variables were limited to comparisons involving
the response facilitation index for negative words, F(3,
52) = 3.16, p < .05, with the results supporting the pre-
dicted effects for three of the four groups. As pre-
dicted, the control cluster that was around the sample
mean on the APSD subscale scores and ADHD symp-
toms showed an expected slight facilitation effect to
negative words that is typical in normative samples.
Second, the CU–I–CP cluster exhibited the least facili-
tation to negative stimuli with a negative value suggest-
ing slower response times to negative words. Third, the
impulsive-only cluster exhibited the greatest facilita-
tion to negative words.

The one cluster that did not fit with expectations is
the cluster labeled as “normal,” which scored below
the sample mean on APSD scores and ADHD symp-
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Table 4. Hierarchical Regression Analyses Predicting Response Time Facilitation

Psychopathy Dimensions Neu–Pos Score Neu–Neg Score

B sr B sr
Step 1 (R2 = .00) (R2 = .10)

Intercept 21.26 — 12.20 —
APSD CU 0.78 0.02 –10.72 –0.32*
APSD I–CP 0.59 0.03 4.78 0.24

Step 2 (R2 = .02) (R2 = .14)
CU*I–CP 0.88 0.13 –1.38 –0.20

CU and ADHD Symptoms Neu–Pos Score Neu–Neg Score

B sr B sr
Step 1 (R2 = .02) (R2 = .11*)

Intercept 15.14 — 10.60 —
APSD CU 0.13 0.00 –7.76 –0.29*
ADHD 1.95 0.14 3.58 0.25+

Step 2 (R2 = .02) (R2 = .11)
CU*ADHD 0.22 0.03 0.04 0.01

Note: APSD CU = callous and unemotional traits on the Antisocial Process Screening Device (APSD); APSD I–CP = impulsivity–conduct prob-
lems on the APSD; ADHD = attention-deficit/hyperactivity disorder hyperactivity and impulsivity symptoms on the Youth’s Inventory–4;
Neu–Pos = average response time to neutral word trials minus the average response time to positive word trials; Neu–Neg = average response time
to neutral word trials minus the average response time to negative word trials; B = unstandardized beta coefficient; sr = semipartial correlation co-
efficient indicating the independent contribution of each predictor variable to the prediction of the difference scores. Semipartial correlations for
interactions used centered variables to increase the interpretability of parameter estimates; N = 58 for Neu–Pos comparisons; N = 56 for Neu–Neg
comparisons.
+p = .05. *p < .05.



toms. This cluster showed a lack of response facilita-
tion effect to negative words that is more like the re-
sponses of the CU–I–CP cluster and not a normative
pattern of facilitation. One possible explanation for
this finding is that this cluster contained a mixture of
participants with some truly exhibiting low levels of
relevant symptomatology and others exhibiting traits
associated with psychopathy but responding in a so-
cially desirable fashion. To examine this hypothesis,
participants with Lie scale scores on the RCMAS at the
upper quartile of the sample (i.e., greater than 4),
which also corresponds to a recommended clinical cut-
off for socially desirable responding (Reynolds &
Richmond, 1985), were identified. Nine participants
met this criterion, and 7 of these came from the normal
cluster. When these 7 individuals were removed, the
mean response time facilitation index for this group be-
came more like an expected normative pattern of re-
sponding (M = .98, SD = 46.27), with participants
showing a slight facilitation effect to negative words.

Follow-Up Analyses

A few additional analyses were conducted to clarify
and expand on the main analyses. First, regression anal-
yses were repeated entering RCMAS Lie scale scores to
control for the effect of potential self-report biases on
the findings. The inclusion of Lie scale scores did not al-
ter any of the regression findings. Second, it is possible
that controlling for impulsivity suppressed the variance
of some items on the CU scales that were not as strongly
associatedwithabnormalities inemotionalprocessing.2

In doing so, it allowed those items that were more
strongly associated with emotional processing to ac-
count for a greater percentage of the variance in the neg-

ative facilitation index, a possibility made even more
plausible by the low internal consistency of the CU
scale. To test this possibility, the CU scale was regressed
onto the I–CP subscale and residualized values for the
CU scale (i.e., the variance in the CU scale left after con-
trolling for I–CPscores)werecalculated foreachpartic-
ipant. These residualized scores were correlated with
each item on the CU scale to determine if certain items
accounted for more of the variance in the residualized
variable. An examination of the zero-order correlations
betweeneachof theAPSDitemsand the residualizedCU
score indicated that all six items included on the CU scale
were significantly and fairly consistently associated with
the residualized variable (r = .31 to .50, p < .05). Further-
more, the residualized variable was not significantly re-
lated to any other APSD items. As a result, the associa-
tions with the negative facilitation index does not appear
tobeaccountedforbyafewoftheitemsontheCUscale.

Finally, analyses were conducted on participants’
ratings of the emotionality of the words used in the lexi-
cal decision task. Overall, positive words were rated
more positively than neutral words, which were rated
more positively than negative words, F(2, 116) =
152.39, p < .0001, supporting the validity of the emo-
tional valence attributed to the words. Additionally, CU
traits did not exhibit the independent relation to negative
word ratings that was found for facilitation scores on the
lexical decision task. For example, CU traits exhibited a
minimal relation to negative word ratings when control-
lingfor I–CPandADHDsymptoms(sr=.07,p=ns),de-
spite a clear association with the negative facilitation
score in an analogous analysis (sr = –.32, p < .05).

Discussion

Research in adult samples has linked psychopathic
traits to an underlying impairment in the processing of
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2We would like to thank an anonymous reviewer for raising this
possibility and providing a method for testing it.

Table 5. Cluster Composition and Comparisons on Indices of Response Time Facilitation

Controla “Normal”b Impulsive-Onlyc CU I–CPd

Cluster Composition M SD M SD M SD M SD F(3,56) F(3,54)

APSD CU 0.15a 0.46 –0.91b 0.61 0.54a 0.68 1.58c 0.67 41.55**
APSD I–CP 0.14a 0.68 –0.93b 0.50 1.14c 0.37 1.15c 0.69 37.46**
ADHD 0.06a 0.61 –0.71b 0.55 2.01c 0.65 0.02a 0.60 37.68**
Facilitation Indexes

Neu–Pos 24.66 57.51 25.71 52.55 55.67 73.82 35.08 62.08 0.57
Neu–Neg 10.74ac 53.34 –11.58abc 49.66 29.16c 64.95 –47.73bd 63.19 3.16*

Note: APSD CU = callous and unemotional traits on the Antisocial Process Screening Device (APSD); APSD I–CP = impulsivity–conduct prob-
lems on the APSD; ADHD = attention-deficit/hyperactivity disorder hyperactivity and impulsivity symptoms on the Youth’s Inventory–4; Cluster
composition means and standard deviations are based on standardized values (i.e., z scores); Neu–Pos = average response time to neutral word tri-
als minus the average response time to positive word trials. Neu–Neg = average response time to neutral word trials minus the average response
time to negative word trials. Means with different subscripts were significantly different (p < .05) in pairwise comparisons using independent
measures t tests; n = 22 and 21 for the control and “normal” groups, respectively, for Neu–Pos comparisons; n = 20 and 21 for the control and
“normal” groups, respectively, for Neu–Neg comparisons.
an = 23. bn = 22. cn = 7. dn = 8.
*p < .05. **p < .001.



emotional stimuli (e.g., Patrick, 1994; Williamson et
al., 1991). This study suggests that this association is
also found in samples of adolescents. Specifically, ado-
lescents with antisocial behavior problems who scored
high on a measure of CU traits did not process affective
stimuli in the same way as other adolescents with anti-
social behavior problems. Adolescents with CU traits,
similar to adults with psychopathic traits, exhibited a
lack of facilitation to emotional words, suggesting a di-
minished reactivity to emotional stimuli compared to
other adolescents with antisocial behavior problems.
However, unlike the study by Williamson et al., the dif-
ference was found only for negative words. This could
suggest that the deficit in emotional responding char-
acteristic of adolescents with CU traits is specific to
aversive stimuli (Fowles et al., 2000; Lykken, 1995).
However, given the differing finding in adults, firm
conclusions as to how specific the deficit may be to dif-
ferent types of emotional stimuli must await further
research.

There are several theoretically important implica-
tions of these findings. First, the findings are consistent
with developmental theory that provides several mech-
anisms through which poor responsiveness to emo-
tional stimuli may develop into a CU interpersonal
style. This was summarized in the introduction. Sec-
ond, the findings add to a growing body of research
suggesting that the presence of CU traits is necessary
to designate a group of youth who show characteristics
similar to adults with psychopathy (Barry et al., 2000;
Frick et al., in press). High levels of CU traits were
uniquely related to emotional-processing deficits simi-
lar to the deficits found in adult psychopathic samples
(Williamson et al., 1991), whereas high levels of
impulsivity and conduct problems were uniquely asso-
ciated with a much different response style. This diver-
gence suggests that a combination of impulsive–hyper-
active symptoms with antisocial behavior is likely not
sufficient for designating a childhood analogue to the
construct of psychopathy (Lynam, 1996, 1998). In-
stead, these findings are consistent with Barry et al.,
who determined that youth who are impulsive and anti-
social but without high rates of CU traits are actually
more sensitive to cues of punishment and more
prone to emotional distress than other children and
adolescents.

Third, these results support the importance of exam-
ining the independent associations of psychopathy di-
mensions with measures of emotional processing. That
is, the divergent correlations between the two dimen-
sions of psychopathy and emotional reactivity became
stronger when they were studied controlling for the
other dimension, similar to past research using differ-
ent samples and different methodology (e.g., Frick et
al., 1999, in press; Patrick, 1994). Such suppressor ef-
fects are rare in psychological research (Cohen & Co-
hen, 1983) and, therefore, not often considered in the

design of most studies. However, they appear to be
fairly robust in this particular area of study, making it
important for future research to consider them in the
analysis and interpretation of data. One possible expla-
nation for the suppressor effect that was tested was
whether certain items on the CU scale might have been
uniquely associated with deficits in emotional process-
ing. This did not appear to be the case. In contrast, and
consistent with past research (e.g., Frick et al., 1999),
these findings seem to be better explained by the fact
that youth with CU traits are often high on measures of
impulsivity, but high rates of impulsivity symptoms are
associated with different patterns of emotional respon-
siveness depending on the presence or absence of CU
traits. As a result, the positive association between
impulsivity and response time facilitation increases
when the level of CU traits are statistically controlled.

Fourth, and potentially most important, the findings
of this study support previous research in suggesting
that different patterns of emotional reactivity may be
critical for understanding the different causal pathways
through which children and adolescents develop con-
duct problems (Frick, 1998a; Frick et al., in press). For
example, it is possible that youth who are antisocial but
without CU traits react strongly to perceived provoca-
tion and their aggressive and antisocial behavior is
without forethought and planning due to high levels of
emotional arousal (Frick et al., in press). In contrast,
adolescents who are antisocial and high in CU traits
may act aggressively and in an antisocial manner due
to a lack of concern for the consequences of their be-
havior for themselves and others (Blair, 1999; Frick et
al., 1999).

These findings have some practical assessment im-
plications as well. For example, our results support
those of Williamson et al. (1991) in suggesting that
persons with CU traits recognize the appropriate emo-
tions associated with the words used in the lexical deci-
sion task. This ability was apparent in the finding that
the level of CU traits or impulsivity did not influence
how emotional words were rated. However, CU traits
and impulsivity were related to differences in the expe-
rience of word emotionality represented by the facilita-
tion indexes. This pattern of results suggests that as-
sessments of emotional-processing deficits must tap
the automatic processing of emotional stimuli and not
the secondary or effortful appraisals of such stimuli
that are involved in self-report descriptions. As such,
these findings indicate the need for more objective and
analogue measures of emotional and behavioral func-
tioning, and the lexical decision paradigm provides a
promising method for accomplishing this assessment
in a time- and cost-efficient manner (Frick & Loney,
2000). Clearly, before this promise can be realized,
these results would need to be replicated in other sam-
ples. However, an intriguing possibility that can be
tested in future research is whether this lexical decision
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task or other measures of implicit emotional process-
ing enhance the predictive validity (e.g., predicting fu-
ture violence) of measures of psychopathy that rely on
rating scale and interview assessments of emotional
functioning (Hare et al., 1991). The use of very short,
concrete words and the relatively unobtrusive nature of
the task makes it a potentially fruitful paradigm for use
in even younger samples.

It is important to place these interpretations in the
context of a number of limitations in the study. First,
the traits associated with psychopathy were assessed
solely through adolescent self-report, which is suscep-
tible to reporter biases. We have tried to justify the use
of self-report in the Method section as being a valid as-
sessment method given the age and context of this sam-
ple. Also, self-reports of psychopathy have recently
been used to detect theoretically important criteria in
other studies of adolescents and young adults, support-
ing the appropriateness of self-reports of psychopathy
for some purposes (Caputo et al., 1999; Kruh et al., in
press; Lilienfeld & Andrews, 1996; Lynam et al., 1999;
Silverthorn et al., 2001). However, it is important to
replicate these findings using other methods of assess-
ing psychopathic traits.

Second, the scales from the self-report measure of
psychopathy, particularly the CU subscale, had moder-
ate to low internal consistency. Although low reliabil-
ity does not increase the likelihood of Type I error, this
could have weakened the results in this study. It was
important to separate the CU dimension of psychopa-
thy from other dimensions based on past research. Sub-
stantial changes to the content of the CU subscale
could have altered this construct in important ways and
hurt the ability to compare these results to past studies.
Furthermore, we conducted analyses to test for the po-
tential effects of scale heterogeneity, such as using a
second measure of impulsivity in analyses and testing
the items on the CU scale to determine if certain items
could have accounted for the associations with the
emotional-processing task. However, the low internal
consistency of the measure of psychopathy used in this
study indicates that much more work is needed to un-
derstand the dimensionality of self-report, particularly
self-report on the APSD, and how this dimensionality
may differ across age, measure, and other important
variables.

Third, the study relied on response time to lexical
stimuli as the only measure of emotional reactivity.
This is contrasted with Fowles and Kochanska (2000),
who examined emotional reactivity in young children
using behavioral observation, maternal ratings, and
electrodermal measures. These researchers indicate
that future work in this area must attempt to explore the
incremental validity of multimethod assessments of
emotional reactivity and other dimensions of behav-
ioral inhibition. One example of this type of research
was a study conducted by Kiehl, Smith, Forster, and

Hare (1995), which assessed electrocortical activity
exhibited by adult psychopathic individuals while
completing the lexical decision task. These researchers
found that psychopathic individuals do not show a
characteristic increase in brain activity (i.e., event-re-
lated brain potential) to affective words that is exhib-
ited by nonpsychopathic individuals. Additionally,
Kiehl, Hare, McDonald, and Brink (1999) found that
adult psychopathic participants exhibit a unique and
large centrofrontal negative-going wave during task
performance, further supporting the presence of dis-
tinct psychophysiological correlates to the adult psy-
chopathy construct. It remains to be seen if similar
psychophysiological correlates would be found in
younger samples during this task.

Fourth, the lexical decision task is an indirect mea-
sure of emotionality. As such, it is difficult to discern
how various temperamental (e.g., differences in auto-
nomic reactivity), cognitive (e.g., attentional biases),
and background factors (e.g., differential experiences
with the words and their associated meanings) may in-
teract in producing differential performance among
children and adolescents. One important type of con-
trol that was integrated into our use of the task was a
control for individual differences in word recognition
times. Relative difference scores were calculated as-
sessing each participant’s speed of responding to emo-
tional versus neutral words rather than simply compar-
ing group averages for the different word categories
(Williamson et al., 1991). This control provides a more
precise estimate of response time facilitation by
accounting for individual differences in recognition
speed. However, the complexity of measuring emo-
tional processing and determining the critical cogni-
tive, physiological, and contextual determinants of a
specific style of emotional processing requires that this
potential emotional deficit be studied using other para-
digms as well.

Fifth, this study was conducted on a sample of
court-referred adolescents without the inclusion of a
normal comparison group. As a result, although the re-
sults indicated different patterns of emotional respon-
siveness among groups of adolescents with antisocial
behavior problems, statements concerning which of
these, if any, are “abnormal” as compared to normative
adolescents cannot be made. Another implication of
studying an antisocial sample is that it does not indi-
cate whether the association between CU traits and a
certain pattern of emotional responding is due to the
CU traits or to the combination of CU traits and antiso-
cial behavior. As a result of these issues, it is important
to replicate these results in other samples with different
characteristics. These results have been partially repli-
cated in a recent study using a community sample of
children and adolescents (Frick et al., in press).

Sixth, and also related to characteristics of the sam-
ple, participants were primarily African Americans.
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As a result, interpretations should be tempered with re-
spect to their application to other ethnic groups. How-
ever, it is intriguing that this study essentially repli-
cated a finding obtained in a predominately Caucasian
adult sample, thereby providing replication across both
age and ethnicity.

Finally, although we have explicitly tried to tie our
results to the literature on adults with psychopathy, it is
important to acknowledge that the term psychopath has
a very pejorative connotation. It implies a very stable,
difficult-to-change, and biologically based personality
pattern (Hare, 1994; Lykken, 1995). There is insuffi-
cient evidence to make any of these conclusions about
children or adolescents with CU traits. Instead, we
view this and other similar studies (e.g., Barry et al.,
2000; Frick et al., 1994, in press) as trying to extend the
construct of psychopathy earlier in development to de-
termine whether the predictive utility (e.g., predicting
future violence) and the theoretical importance (e.g.,
designating a group of individuals with antisocial be-
havior problems with distinct causal factors underlying
their behavior) can be extended to youth who are anti-
social. The purpose is not to develop a system to diag-
nose psychopathy in youth (Frick & Hare, 2001).

Within the context of these limitations, these results
add to a growing body of research focused on develop-
ing a better understanding of the processes that may
lead to a very serious and costly personality pattern in
adulthood. This type of research has the potential of in-
forming intervention efforts focused on changing the
developmental trajectory toward this outcome. How-
ever, even as we await longitudinal research document-
ing the predictive link between the youth and adults
with CU traits, the use of CU traits in samples of youth
with antisocial behavior problems seems important in
helping to disentangle different developmental path-
ways, each potentially involving a unique constellation
of causal factors through which children and adoles-
cents develop severe antisocial and aggressive behav-
ior (Frick, 1998b; Frick et al., 2000, in press). The re-
sults of this and similar studies suggest that youth who
are antisocial and who show CU traits differ from those
who do not on many important characteristics, espe-
cially in the regulation of emotion. Eventually, this re-
search could provide an empirical basis for designing
prevention and treatment programs that are specific to
the unique processes involved in these and other path-
ways to antisocial behavior. Already, such individ-
ualized approaches to treatment have proven to be
the most effective alternatives for changing the life
course of the children and adolescents who are most
severely antisocial (see Frick, 1998a, 2001, for a more
extended discussion and examples). As research clar-
ifies the processes involved in these developmental
pathways even further, we would expect further im-
provements in the available methods of prevention and
treatment.

References

American Psychiatric Association. (1994). The diagnostic and sta-
tistical manual of mental disorders (4th ed.). Washington, DC:
Author.

American Psychiatric Association. (2000). The diagnostic and sta-
tistical manual of mental disorders, DSM–IV–TR: Text revision.
Washington, DC: Author.

Andrews, S., & Heathcote, A. (2001). Distinguishing common and
task-specific processes in word identification: A matter of some
moment? Journal of Experimental Psychology: Learning,
Memory, & Cognition, 27, 514–544.

Barkley, R. A. (1997). Behavioral inhibition, sustained attention, and
executive functions: Constructing a unifying theory of ADHD.
Psychological Bulletin, 121, 65–94.

Barlow, D. H. (1991). Disorders of emotion. Psychological Inquiry,
2, 58–71.

Barry, C. T., Frick, P. J., DeShazo, T. M., McCoy, M. G., Ellis, M., &
Loney, B. R. (2000). The importance of callous–unemotional
traits for extending the concept of psychopathy to children.
Journal of Abnormal Psychology, 109, 335–340.

Bernstein, I. H. (1988). Applied multivariate analysis. New York:
Springer-Verlag.

Blackburn, R. (1983). Psychopathy, delinquency, and crime. In A.
Gale & J. Edwards (Eds.), Physiological correlates of human
behavior (Vol. 3, pp. 187–205). New York: Academic.

Blair, R. J. R. (1999). Responsiveness to distress cues in the child
with psychopathic tendencies. Personality and Individual Dif-
ferences, 27, 135–145.

Blair, R. J. R., Jones, L., Clark, F., & Smith, M. (1997). The psycho-
pathic individual: A lack of responsiveness to distress cues?
Psychophysiology, 34, 192–198.

Burns, G. L. (2000). Problem of item overlap between the psychopa-
thy screening device and attention deficit hyperactivity disor-
der, oppositional defiant disorder, and conduct disorder rating
scales. Psychological Assessment, 12, 447–450.

Caputo, A. A., Frick, P. J., & Brodsky, S. L. (1999). Family violence
and juvenile sex offending: Potential mediating roles of psy-
chopathic traits and negative attitudes toward women. Criminal
Justice and Behavior, 26, 338–356.

Christian, R., Frick, P. J., Hill, N., Tyler, L. A., & Frazer, D. (1997).
Psychopathy and conduct problems in children: II. Subtyping
children with conduct problems based on their interpersonal
and affective style. Journal of the American Academy of Child
and Adolescent Psychiatry, 36, 233–241.

Cleckley, H. (1976). The mask of sanity (5th ed.). St. Louis, MO:
Mosby.

Cohen, J., & Cohen, P. (1983). Applied multiple regression for the
behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence
Erlbaum Associates, Inc.

Cole, P. M., Zahn-Waxler, C., & Smith, D. (1994). Expressive con-
trol during a disappointment: Variations related to preschoolers’
behavior problems. Developmental Psychology, 30, 835–846.

Fisher, L., & Blair, R. J. R. (1998). Cognitive impairment and its re-
lationship to psychopathic tendencies in children with emo-
tional and behavioral difficulties. Journal of Abnormal Child
Psychology, 26, 511–519.

Fowles, D. C. (1980). The three arousal model: Implications of
Gray’s two-factor learning theory for heart rate, electrodermal
activity, and psychopathy. Psychophysiology, 17, 87–104.

Fowles, D. C., & Kochanska, G. (2000). Temperament as a modera-
tor of pathways to conscience in children: The contribution of
electrodermal activity. Psychophysiology, 37, 788–795.

Fowles, D. C., Kochanska, G., & Murray, K. (2000). Electrodermal
activity and temperament in preschool children. Psychophysi-
ology, 37, 777–787.

Frick, P. J. (1998a). Callous–unemotional traits and conduct prob-
lems: A two-factor model of psychopathy in children. In D. J.

78

LONEY ET AL.



Cooke, A. Forth, & R. D. Hare (Eds.), Psychopathy: Theory, re-
search, and implications for society (pp. 161–187). Dordrecht,
The Netherlands: Kluwer.

Frick, P. J. (1998b). Conduct disorders and severe antisocial behav-
ior. New York: Plenum.

Frick, P. J. (2001). Effective interventions for children and adoles-
cents with conduct disorder. The Canadian Journal of Psychia-
try, 46, 26–37.

Frick, P. J., Barry, C. T., & Bodin, S. D. (2000). Applying the concept
of psychopathy to children: Implications for assessment of anti-
social children and adolescents. In C. B. Gacono (Ed.), The
clinical and forensic assessment of psychopathy: A practitio-
ner’s guide (pp. 3–24). Mahwah, NJ: Lawrence Erlbaum Asso-
ciates, Inc.

Frick, P. J., Bodin, S. D., & Barry, C. T. (2000). Psychopathic traits
and conduct problems in community and clinic-referred sam-
ples of children: Further development of the Psychopathy
Screening Device. Psychological Assessment, 12, 382–393.

Frick, P. J., Cornell, A. H., Bodin, S. D., Dane, H. A., Barry, C. T., &
Loney, B. R. (in press). Callous–unemotional traits and devel-
opmental pathways to severe conduct problems. Developmen-
tal Psychology.

Frick, P. J., & Hare, R. D. (2001). The antisocial process screening
device. Toronto: Multi-Health Systems.

Frick, P. J., Lilienfeld, S. O., Edens, J., Poythress, N. G., & McBur-
nett, K. (2000). The association between anxiety and antisocial
behavior. Primary Psychiatry, 7, 52–57.

Frick, P. J., Lilienfeld, S. O., Ellis, M., Loney, B., & Silverthorn, P.
(1999). The association between anxiety and psychopathy di-
mensions in children. Journal of Abnormal Child Psychology,
27, 383–392.

Frick, P. J., & Loney, B. R. (2000). The use of laboratory and perfor-
mance-based measures in the assessment of children and ado-
lescents with conduct disorders. Journal of Clinical Child Psy-
chology, 29, 540–554.

Frick, P. J., O’Brien, B. S., Wootton, J. M., & McBurnett, K. (1994).
Psychopathy and conduct problems in children. Journal of Ab-
normal Psychology, 103, 700–707.

Gadow, K. D., & Sprafkin, J. (1999). Youth’s Inventory 4 manual.
Stony Brook, NY: Checkmate Plus.

Gray, J. A. (1987a). Perspectives on anxiety and impulsivity: A com-
mentary. Journal of Research in Personality, 21, 493–509.

Gray, J. A. (1987b). The psychology of fear and stress. New York:
Cambridge University Press.

Hare, R. D. (1986). Twenty years of experience with the Cleckley
psychopath. In W. Reid, D. Dorr, J. Walker, & J. Bonner (Eds.),
Unmasking the psychopath: Antisocial personality and related
syndromes (pp. 3–27). New York: Norton.

Hare, R. D. (1991). The Hare Psychopathy Checklist–Revised. To-
ronto: Multi-Health Systems.

Hare, R. D. (1994). Without conscience: The disturbing world of psy-
chopaths among us. New York: Simon & Schuster.

Hare, R. D., Hart, S. D., & Harpur, T. J. (1991). Psychopathy and the
DSM–IV criteria for antisocial personality disorder. Journal of
Abnormal Psychology, 100, 391–398.

Harpur, T., Hare, R. D., & Hakstian, A. R. (1989). Two-factor con-
ceptualization of psychopathy: Construct validity and assess-
ment implications. Psychological Assessment, 1, 6–17.

Hart, S. D., & Hare, R. D. (1997). Psychopathy: Assessment and as-
sociation with criminal conduct. In D. M. Stoff, J. Brieling, & J.
Maser (Eds.), Handbook of antisocial behavior (pp. 22–35).
New York: Wiley.

Kamphaus, R. W., & Frick, P. J. (1996). Clinical assessment of child
and adolescent personality and behavior. Boston: Allyn &
Bacon.

Kaufman, A. S., & Kaufman, N. L. (1990). Kaufman Brief Intelli-
gence Test manual. Circle Pines, MN: American Guidance
Service.

Kiehl, K. A., Hare, R. D., McDonald, J. J., & Brink, J. (1999). Se-
mantic and affective processing in psychopaths: An event-re-
lated potential (ERP) study. Psychophysiology, 36, 765–774.

Kiehl, K. A., Smith, A. M., Forster, B., & Hare, R. D. (1996). Proto-
col for a functional MRI study of semantic and affective pro-
cessing in psychopaths. Issues in Criminological & Legal Psy-
chology, 24, 84.

Kochanska, G. (1993). Toward a synthesis of parental socialization
and child temperament in early development of conscience.
Child Development, 64, 325–347.

Kochanska, G. (1997). Multiple pathways to conscience for children
with different temperaments from toddlerhood to age 5. Devel-
opmental Psychology, 33, 228–240.

Kruh, I. P., Frick, P. J., & Clements, C. B. (in press). Historical and
personality correlates to the violence patterns of juveniles tried
as adults. Criminal Justice and Behavior.

Kucera, H., & Francis, W. N. (1967). Computational analysis of
present-day American English. Providence, RI: Brown Univer-
sity Press.

Lilienfeld, S. O. (1992). The association between antisocial
personality and somatization disorders: A review and integration
of theoretical models. Clinical Psychology Review, 12, 641–662.

Lilienfeld, S. O. (1994). Conceptual problems in the assessment of
psychopathy. Clinical Psychology Review, 14, 17–38.

Lilienfeld, S. O., & Andrews, B. P. (1996). Development and prelim-
inary validation of a self-report measure of psychopathic per-
sonality. Journal of Personality Assessment, 66, 488–524.

Lykken, D. T. (1957). A study of anxiety in the sociopathic personal-
ity. Journal of Abnormal and Social Psychology, 55, 6–10.

Lykken, D. T. (1995). The antisocial personalities. Hillsdale, NJ:
Lawrence Erlbaum Associates, Inc.

Lynam, D. R. (1996). The early identification of chronic offenders:
Who is the fledgling psychopath? Psychological Bulletin, 120,
209—234.

Lynam, D. R. (1998). Early identification of the fledgling psycho-
path: Locating the psychopathic child in the current nomencla-
ture. Journal of Abnormal Psychology, 107, 566–575.

Lynam, D. R., Whiteside, S., & Jones, S. (1999). Self-reported psy-
chopathy: A validation study. Journal of Personality Assess-
ment, 73, 110–132.

Newman, J. P. (1998). Psychopathic behavior: An information
processing perspective. In D. J. Cooke, A. E. Forth, & R. D.
Hare (Eds.), Psychopathy: Theory, research, and implications
for society (pp. 81–104). Dordrecht, The Netherlands:
Kluwer.

Newman, J. P., Patterson, C. M., & Kosson, D. S. (1987). Response
perseveration in psychopaths. Journal of Abnormal Psychol-
ogy, 96, 145–148.

O’Brien, B. S., & Frick, P. J. (1996). Reward dominance: Associa-
tions with anxiety, conduct problems, and psychopathy in chil-
dren. Journal of Abnormal Child Psychology, 24, 223–240.

Patrick, C. J. (1994). Emotion and psychopathy: Startling new in-
sights. Psychophysiology, 31, 319–330.

Patrick, C. J., Bradley, M. M., & Lang, P. J. (1993). Emotion in the
criminal psychopath: Startle reflex modulation. Journal of Ab-
normal Psychology, 102, 82–92.

Quay, H. C. (1993). The psychobiology of undersocialized aggres-
sive conduct disorder: A theoretical perspective. Development
and Psychopathology, 5, 165–180.

Reynolds, C. R., & Richmond, B. O. (1985). Revised Children’s
Manifest Anxiety Scale manual. Los Angeles, CA: Western
Psychological Services.

Rosenbaum, M., & Baker, E. (1984). Self-control behavior in hyper-
active and nonhyperactive children. Journal of Abnormal Child
Psychology, 12, 303–318.

Rusting, C. L. (1998). Personality, mood, and cognitive processing
of emotional information: Three conceptual frameworks. Psy-
chological Bulletin, 124, 165–196.

79

CU TRAITS AND EMOTIONAL PROCESSING



80

LONEY ET AL.

SAS Institute Inc. (1990). SAS procedures guide, version 6, third edi-
tion. Cary, NC: SAS Institute Inc.

Silverthorn, P., Frick, P. J., & Reynolds, R. (2001). Timing of onset and
correlates of severe conduct problems in adjudicated girls and
boys. Journal of Psychopathology and Behavioral Assessment,
23, 171–181.

Taghavi, M. R., Neshat-Doost, H., Moradi, A., Yule, W., & Dal-
gleish, T. (1999). Biases in visual attention in children and ado-
lescents with clinical anxiety and mixed anxiety–depression.
Journal of Abnormal Child Psychology, 27, 215–223.

Toglia, M. P., & Battig, W. (1978). Handbook of semantic norms.
Hillsdale, NJ: Lawrence Erlbaum Associates, Inc.

Tzelgov, J., & Henik, A. (1991). Suppression situations in psycho-
logical research: Definitions, implications, and applications.
Psychological Bulletin, 109, 524–536.

Vasey, M. W., Daleiden, E. L., Williams, L. L., & Brown, L. M.
(1995). Biased attention in childhood anxiety disorders: A pre-

liminary study. Journal of Abnormal Child Psychology, 23,
267–279.

Wechsler, D. (1974). Wechsler Intelligence Scale for Children (re-
vised ed.). San Antonio, TX: Psychological Corporation.

Wechsler, D. (1981). Wechsler Adult Intelligence Scale (revised ed.).
San Antonio, TX: Psychological Corporation.

Williams, J. M. G., Mathews, A., & MacLeod, C. (1996). The emo-
tional Stroop task and psychopathology. Psychological Bulle-
tin, 120, 3–24.

Williamson, S., Harpur, T. J., & Hare, R. D. (1991). Abnormal pro-
cessing of affective words by psychopaths. Psychophysiology,
28, 260–273.

Received March 13, 2002
Accepted August 22, 2002




