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Low tonic skin conductance level (SCL) has been related, inconsistently, to both delinquency and
sensation-seeking. This study tests the hypothesis that there is an interaction such that high sensa-
tion seeking delinquents, in particular, have low SCLs. Participants consisted of 335 boys from the
Pittsburgh Youth Study classified as serious delinquents or controls based upon 10 years of prospec-
tively collected self-report delinquency data. Participants’ skin conductance was evaluated at age 16
along with several personality and neuropsychological measures. Both delinquency and sensation
seeking were characterized by low SCL. However, there was no evidence to suggest that the presence
of both of these factors together lead to especially low skin conductance levels. This finding is not
explained by differences between the groups on measures of negative emotionality, 1Q, socioeconomic
status, or impulsivity.

KEY WORDS: recidivists; skin conductance; antisocial; stimulation-seeking; arousal.

Low electrodermal arousal has been observed as athat skin conductance remains an important correlate of
feature of antisocial or aggressive persons (Gilbert, “severe and persistent” forms of antisocial behavior and
Gilbert, Johnson, & McColloch, 1991; Lahey, McBurnett, deserves further study. The present study examines resting
Loeber, & Hart 1995; Raine 1993). Some researchers haveskin conductance in 139 serious delinquent adolescents to
demonstrated low electrodermal activity to prospectively determine if and how low resting skin conductance relates
predict later antisocial outcome, thus suggesting a pos-to delinquent behavior.
sible causal role for this physiological process (Kruesi Another trait suggested to be related to low levels of
et al., 1992; Loeb & Mednick, 1977; Raine, Venables, & arousal is sensation seeking (Ellis, 1987; Farley & Farley,
Williams, 1990). However, findings for resting skin con- 1972; McNamara & Ballard, 1999). The original sensa-
ductance levels (SCL) have beeninconsistent in their rela- tion seeking scale was developed in order to measure indi-
tionship to antisocial behavior (Lahey et al., 1995; Scarpa vidual differences in optimal arousal levels (Zuckerman,
& Raine, 1997). This may be due in part to the fact that Kolin, Price, & Zoob, 1964). It is believed that individual
many studies have dealt with small group sizes and havedifferences in arousal levels influence the behavior of indi-
varied in the way they define antisocial behavior. Despite viduals to seek or avoid sensation as necessary to maintain
these inconsistencies however, Lahey et al. (1995) suggestan optimal level of arousal (Kohn, 1987). Thus, individuals

high in sensation seeking would be expected to show a re-
IDepartment of Psychology, University of Southern California, Los duce_d lev_el of skin conductance arousal during rest. This
Angeles, California. relationship was demonstrated by Plouffe and Stelmack
2Life History Studies Program, Western Psychiatric Institute and Clinic, (1986), who found a negative correlation between sen-
University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania. sation seeking and skin conductance level in young fe-
3B?ometrics Research,. I5IR, VA Pittsburgh Healthcare System, qjes. Although not directly measuring sensation seek-
Pittsburgh, Pennsylvania. . . . . .
4Address all correspondence to Lisa Gatzke-Kopp, Department of Ing, Introverts (presumab!y Iowlnsensatlon seeklng) ha_ve
Psychology, University of Southern California, Los Angeles, California 0€€N shown to reach their optimal level of arousal earlier
90089-1061; e-mail: gatzke@usc.edu. than extroverts (presumably higher in sensation seeking;
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Smith, 1983) and extroverts have shown lower skin con- result in an antisocial outcome. Sensation seeking can
ductance levels than introverts regardless of experimentalbe seen in nonantisocial persons who choose high risk
condition (Smith, Rockwell-Tischer, & Davidson, 1986). sports or professions as well as many other socially ac-
However, findings relating low skin conductance levels ceptable outlets of this trait (Goma, Perez, & Torrubia,
and sensation seeking have been particularly equivocal1988; Zuckerman, 1983). One theory has proposed that
when measured at rest. social variables, such as socioeconomic status, strongly

Sensation seeking and antisocial behavior have alsoinfluence the outcome of sensation seeking into antiso-
been related to each other (Blackburn, 1978; Ellis, 1987; cial versus prosocial behaviors (Farley & Sewell, 1976).
Farley & Farley, 1972). In an early but influential theoret- Thus, individuals with few environmental and social re-
ical analysis, Quay (1965) developed the hypothesis thatsources may be more likely to express their sensation
low arousal may lead to pathological sensation seeking seeking in antisocial ways than someone with more op-
behavior that may increase the probability of antisocial portunity for a prosocial outcome. This result was also
tendencies. Just as low arousal has been shown to be prefound for another risk factor, impulsivity, where impul-
dictive of later antisocial offending, sensation seeking as sive boys were at greatest risk for delinquent behavior
early as age 3 was predictive of aggression at age 11,when they came from poor neighborhoods (Lynam et al.,
suggesting that sensation seeking could predispose to an2000), suggesting that low SES may be an important fac-
tisocial behavior (Raine, Reynolds, Venables, Mednick, & tor in how risk variables are expressed. Recent research
Farrington, 1998). Given the equivocal relationship, both has identified a number of variables that serve as both pro-
sensation seeking and antisocial behavior have with skin tective and risk factors (depending on the strength of their
conductance arousal, it is possible that it is actually their presence or absence) for antisocial behavior (Stouthamer-
relationship with each other (i.e. their interaction) that Loeber et al., 1993). Among those commonly found are
particularly relates to low SCL. It is hypothesized, there- 1Q and impulsivity (Kandel et al., 1988; Lynam, Moffitt,
fore, that low skin conductance arousal is present in those & Stouthamer-Loeber, 1993; White et al., 1994, White,
individuals who are both antisocial and high sensation Moffitt, & Silva, 1989). Socioeconomic status, while im-
seeking, thus explaining the inconsistent findings when portant, may not be the only influencing variable in the
examining either trait alone. prosocial versus antisocial outcome of sensation seeking

Skin conductance levels have been reported to be anbehavior.
appropriate and valid indicator of general arousal during Past research on both sensation seeking and antiso-
times of low to moderate arousal (such as would be consid- cial behavior may have been inconsistent in finding re-
ered during periods of rest; Boucsein, 1992). Furthermore, duced resting skin conductance arousal perhaps because
Smith (1983) cites evidence that tonic SCL may be a more it is the subgroup of sensation seeking delinquent offend-
direct measure of arousal than phasic measures, whichers specifically who are low on arousal. This study hy-
may be more complex functions of arousal and attention. pothesized that there is an interaction between sensation
However, theories of general arousal have been replacedseeking and delinquent behavior such that it is specifically
with more complex theories of arousal functions and dif- delinquent individuals who are high in sensation seeking
fering arousal systems. One such system, the mesolimbicthat are low on electrodermal arousal. It is also hypothe-
and mesocortical dopamine system of the brain has beensized that the relationship between sensation seeking and
related to the general activation of motivated behavior delinquency may be influenced by psychosocial factors
and thus is hypothesized to relate most directly to sen- such as socioeconomic status, 1Q, and impulsivity.
sation seeking behavior (Bardo, Donohew, & Harrington,

1996; Robbins, 1997; Zuckerman, 1994). Skin conduc-

tance should be a reasonable measure of arousal as it apMETHODS
pears to relate to the dopaminergic arousal functions that

may be dysregulated in sensation seekers (Davidson & Participants
Smith, 1989; Stoner, Skirboll, Sidney, & Hommer, 1988).

In exploring the relationship between sensation seek- Participants for this study consisted of the youngest
ing and delinquent behavior, it is important not only to of three samples making up the Pittsburgh Youth Study.
consider biological phenomenon such as arousal but alsoFull details of participant characteristics and data collec-
to attend to psychosocial factors that influence the expres-tion have been published previously (Loeber, Farrington,
sion of these characteristics. Despite the observed relation-Stouthamer-Loeber, & Van Kammen, 1998). Briefly, 868
ship between sensation seeking and antisocial behavior, itboys were first recruited as first graders in the spring of
is also clear that sensation seeking does not necessarily1987. Participants were screened and 250 boys with the
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highest risk of antisocial behavior were selected. Two study. Each participant was given the Self-Report
hundred and fifty three additional boys were randomly Delinquency (SRD) form ateach assessmentphase (Elliot,
selected from the remaining, low antisocial, participants Huizinga, & Ageton, 1985). However, for the first few
bringing the total number of participants to 503. Of the assessments this form was modified to the Self Report
original sample, 335 (66.6%) participated in the current Antisocial (SRA) Behavior Scale because of the concern
study assessing biosocial bases of antisocial behavior andhat the antisocial behavior represented in the SRD may
involving a psychophysiological assessment. The loss of be too sophisticated for the younger participants to un-
168 participants over the 10-year interval between re- derstand (Loeber, Stouthamer-Loeber, Van Kammen, &
cruitment and the current study was due to the follow- Farrington, 1989). In addition, parents and teachers were
ing reasons: 31 moved away from the area, 20 were in asked to fill out their respective report forms of the Child
jail, 45 refused continued participation in the Pittsburgh Behavior Checklist (CBCL; Achenbach, 1991a, 1991b,
Youth Study, and 35 refused participation in the biosocial 1991c). Items from the parent, teacher, and child self-
component of the larger study. An additional 37 partic- report form were used to construct delinquency categories
ipants were lost after they repeatedly canceled or failed that represented severity and type of behavior. Categories
to make appointments. Comparisons between participantswere constructed to represent minor (at home), minor
and nonparticipants on data collected at age 7 revealed(other), moderate, and serious delinquency and a sepa-
the following odds ratios, which were all nonsignificant: rate category for serious violent delinquency (see Table |
socioeconomic status (odds ratio 0.99), ethnicity (African for alist of items in each category). Participants were clas-
American vs. White: 1.15), initial risk status (1.09), delin-  sified into the highest category for which they met criteria
guency seriousness (no or minor delinquency vs. moder-in the period between the prior assessment and the current
ate or serious delinquency: 0.83), and violence seriousnessassessment.
(no violence vs. gang fighting and attacks: 0.87). Results A control group and a serious delinquent group were
did not provide support for selective attrition. Three hun- created. Dichotomization of the variable was chosen in-
dred and thirty five participants participated in this study. stead of a continuous count of antisocial behavior be-
Because of random errors in computer recording, or loss cause dichotomization has been shown to be an effective
during data transfer, 32 of these participants had data miss-approach in this type of research by avoiding problems
ing from one or more of the measures critical to the anal- that commonly occur with psychological variables such
yses presented in this paper (skin conductance at rest oras nonnormal distribution, noninterval scales, and scales
sensation seeking scores). The remaining 303 participantswith small ranges that should not be classified as truly
had a mean age of 15.68D = 0.95). Of these partic-  continuous. Furthermore, research on antisocial behavior
ipants, 41.2% were Caucasian and 58.8% were African has suggested that median split dichotomization has the
American. highest correlation with continuous variables and thus is
Initial follow-ups were done at 6-month intervals un-  notlikely to change the conclusions drawn from the results
til age 11 at which point assessments were made at 1-year(Farrington & Loeber, 2000). Dichotomized variables also
intervals. During these follow-ups, participants, teachers, facilitate the interpretation of interactions.
and parents were asked to report on antisocial behavior Only moderate to serious delinquency, defined as lev-
of the participant. Fifteen assessments were made in theels 3 through 5, was used to construct these groups. In
10-year period from initial screening to the time when au- order to obtain only serious delinquent offenders, partici-
tonomic nervous system (ANS) measures were taken atpants must have had at least three occasions of delinquent
approximately age 16. behavior across the 15 assessment phases. This definition
is consistent with previous research on persistent offend-
ers (Blumstein, Farrington, & Moitra, 1985) and was used

Measurements to ensure that only serious delinquents were included in
the classification. Because the psychophysiological mea-
Delinquency sures were taken at age 16, a further requirement was

that at least one of the qualifying assessments must have
This study offers a unique advantage of assessingfallen in the last phase of data collection defined as the
delinquent behavior prospectively over many years in or- final three assessments (ages 15, 16, and 17). This was
der to get an accurate picture of the participants’ pattern of meant to avoid inclusion of any childhood-limited of-
offending. During each of the assessments multiple forms fenders and to more clearly relate the antisocial behav-
of delinquency measures were taken to document partic-ior to the current psychophysiological functioning. Con-
ipants’ delinquent history throughout the course of the trols could not have any incidents of moderate, serious, or
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Table I. Categories of Antisocial Behavior

Specific items and reporting source

Levels SRD CBCL parent CBCL teacher
Level 1: Minor delinquency (at home) Damaged or destroyed Steals at home
property at home
Stolen $5 or less at home
Level 2: Minor delinquency (other) Damaged or destroyed property Vandalism Vandalism
outside home Sets fire (no or minor Sets fire (no or
Set fire (no or minor damage) damage) minor damage)
Avoided paying for something Shoplifts

Level 3: Moderate serious delinquency

Level 4: Serious delinquency

Level 5: Serious violent delinquency

Steals outside home
Steals at school

Stolen $5 or less outside of home
Shoplift
Sold worthless goods
Damaged or destroyed property
Set fire (major damage)
lllegal checks
Credit card fraud
Carried a hidden weapon
Stolen between $5 and $50
Stolen between $50 and $100
Stolen something greater than $100
Snatched purse or picked
someone’s pocket
Stole from a car
Fencing
Gone joyriding
Gang fight
Break and enter
Stole car
Prostitution
Sold marijuana
Sold hard drugs such as heroin,
cocaine, or LSD

Attack with weapon

Strong-arm methods to get money
or things from people

Hurt for sex

Forced sex

Steal bike
Take vehicle without permission
Gang fight
Carry weapon

Sells drugs

Strong arm

violent delinquency at any phase in the 15 assessments. OPersonality Questionnaire (ZKPQ; Zuckerman, Kuhlman,
the available 303 participants, 66 met criteria as controls Joireman, Teta, & Kraft, 1993). The 19 items were divided
(37 Caucasian, 29 African American), while 139 met cri- into impulsivity and sensation seeking subscales, as sug-
teria as serious delinquent offenders (43 Caucasian, 96gested in Zuckerman (1994, p. 46) in order to examine
African American). Results of a Pearson chi-square anal- sensation seeking and impulsivity separately as specific
ysis indicate a significant difference between groups on risk factors for antisocial sensation seeking. These scales

race x2(1, 205)= 1187, p = .001. Because of the sig-

are thought to be correlated, but were only modestly cor-

nificant group difference, race was entered as a covariaterelated in this sample (= .351). This instrument was ad-

in all analyses.

Sensation Seeking and Impulsivity

ministered at age 16 following the psychophysiological
assessment.

Groups were splitinto high and low sensation seeking
categories based on a median split of the sample for the
same reasons given above for the grouping of delinquent

Sensation seeking was measured with the Impul- participants. Responses ranged from 1 to 10 with a median
sive Sensation Seeking Scale of the Zuckerman—Kuhlmanof 6. Participants with a score of 6 or higher were labeled as
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high sensation seekerns £ 128) whereas those scoring5 flashing numbers and pressing a button to the target num-

and below were labeled as low sensation seekets (7). ber. Because of the time involved in giving instructions,
conducting the practice trials, administering the task itself,
1Q and collecting saliva samples, which were taken periodi-

cally for another study, the final rest was separated from

Participants were administered the WISC-IIl on the thelaststressortask by approximately 15 min. Participants
afternoon of the same day on which the psychophysiobg- were tested in a ||ght and sound attenuated room adjacent
ical and personality assessments were made (Wechslerto the room containing the psychophysiological recording
1991). Each of the following subscales was included: Vo- equipment. All participants were tested in the morning be-
Cabu|ary, |nformati0n, Block Design’ and Picture Comp|e- tween 9:30 and 11:00 a.m. in order to standardize time of
tion. Estimates of Verbal 1Q, Performance 1Q, and Total day of testing. Participants were seated comfortably in a
IQ were Computed from the subscales. chair, while temperature in the room was controlled with
the thermostat set at 72

Sensorimedics Ag/AgCIl 0.9-cm electrodes were
placed on the distal phalanges of the first and second fin-
Socioeconomic status was computed using the gers of the participants’ nondominant hand and fixed in

Hollingshead (1975) index. Occupational status was place with adhesive tape, while area of skin in contact
weighted by 5 and education level was weighted by 3. The with the electrode was delineated with Med Associates
highest score for all family members was used. These mea-
sures were assessed at the first follow-up of the
participants.

Sociodemographic Measures

electrode collars with a 0.45-cm diameter hole. Skin con-
ductance was measured at distal phalange sites in accor-
dance withrecommendations of Scerbo, Freedman, Raine,
Dawson, and Venables (1992). Commercially available
Unibase cream was combined with 0.9% physiological
saline for use as the electrolyte medium (Fowles et al.,
1981). A constant 0.5 V DC excitation was applied to the
skin, as recommended by Fowles et al. (1981). Skin con-
ductance was DC recorded with a low-pass filter of 20 Hz
and amplified using a Colbourn skin conductance coupler
(S71-22), sampled at the rate of 5 Hz and computer scored.
Skin conductance levels were recorded as an average of
the data during each of these two rest periods.

Negative Emotionality

In order to explore the possibility that high skin con-
ductance values can be explained by state anxiety, partici-
pants were administered the Positive and Negative Affect
Scale (PANAS; Watson, Clark, & Tellegen, 1988), af-
ter undergoing the electrode application and immediately
prior to beginning data collection for the initial rest period.
This scale has been shown to have a significant positive
correlation with the State Anxiety Scale £ .51) and
to be related to other measures of negative emotionality
(Watson et al., 1988). State anxiety may have a more im-
mediate and identifiable relationship to skin conductance

measures than tra!t anxiety (Neqr_y & Zuckerman, 1976). three-way repeated measures multivariate ANCOVA de-
The degree to which each participant experienced each . ) . S
sign was used to test the interaction between antisocial

emotion at the time of measurement was summed acrosy . . ) . :
. . ehavior and sensation seeking during rest. Average skin
all items on the negative affect scale and entered as the )
: conductance level was entered for each of the two 3-min
dependent variable. . . .
rest periods as the dependent measure. Sensation seeking
and antisocial status were entered as factors. Race was
Skin Conductance entered as a covariate to control for its relationship with
skin conductance (Anderson & McNeilly, 1991). Univari-
Participants were assessed during a 3-min rest pe-ate ANCOVAs were used to assess |1Q, impulsivity, and
riod at the beginning of the study (Rest 1) and again socioeconomic status between groups to address possible
at the end when all tasks had been completed (Rest 2).explanatory factors. Race was also entered as a covariate in
The tasks in between each rest period consisted of an ori-these analyses. Analyses were conducted between delin-
enting task, an oddball task, a social stressor, a physicalquents and controls separately for both high and low sen-
stressor, and the continuous performance task. The finalsation seeking level, to answer the question of which fac-
rest period, Rest 2, followed the continuous performance tors influence the expression of antisocial behavior among
task, which involved watching a screen with continually sensation seekers.

Analyses

A2 x 2 x 2 (delinquency [delinquents vs. controlg
sensation seeking [high vs. low)time [Rest 1 vs. Rest 2])
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Table Il. Means and Standard Deviations for Repeated Measures MANCOVA Examining the Interaction
Between Delinquency Status and Sensation Seeking Over Two Test Periods, Controlling for Race

High sensation seeking Low sensation seeking
Group M SD N M SD N
Rest 1 SCL s
Controls 1.56 0.97 30 2.28 1.35 30
Serious delinquents 1.34 1.10 88 1.20 0.85 43
Rest 2 SCL fs@
Controls 1.59 0.84 35 2.20 1.16 30
Serious delinquents 1.39 0.87 88 1.47 1.21 43

askin conductance values are reported here uncorrected for electrode size. A factor of 6.25 can be used to
convert values to microsiemens/gm

RESULTS and Rest 2r( = .18, p = .008). However, no significant
correlation existed between SCL and SES for Rest (
Antisocial Behavior and Sensation Seeking .06, p = .420) or Rest 21(= .06, p=.369). IQ was

then entered as a covariate in the repeated measures

No main effect or interactions for skin conductance MANCOVA originally run to test the interaction between
were observed with time (afis > .12), indicatingthatthe  groups on SCL. IQ was not a significant covariate,
groups do not differ as a function of rest period (Rest 1 (be- F(1, 187)= 0.54, p = .463, and including 1Q as a co-
ginning] or Rest 2 [end of study]). Race was a significant variate did not change the pattern of results.
covariate indicating that African American participants
had lower resting skin conductance levels than Caucasian
participantsF (1, 191)= 48.98, p < .001. Nevertheless, Explanatory Factors
evenwithrace entered as a covariate, there were significan
between-groups main effects for the remaining variables.
Delinquency status was significant, indicating that seri- - . . .
ous delinquents were lower in resting skin conductance . In examining the |ntgract|0n bgtween's.ensa'tlon seek-
than controlsF (1, 191)= 4.39, p = .037. High sensa- ing and antisocial behavior (see Fig. 1), it is evident that

tion seekers were also significantly lower in skin conduc- :_he onlykgroup thtat||s trl.JtI%/ d||st|tr_1ct||veh|_s r’ﬁhek!ow segsa-
tance than low sensation seekd¥¢l, 191)= 7.46, p = lon Seeking controls, with refatively fugh skin conduc-

.007. There was also a significant antisocial group by sen- tance levels. Itis possible, therefore, that this group may
sation seeking interactiorF (1, 191)= 4.80, p = .030 be abnormally anxious, thus causing an increase in their
indicating that while both ahtiéocial groups: had low élec- skin conductance levels. In conditioning experiments, skin

trodermal arousal, high sensation seeking controls alsoconductange Ievels_ have been shown _to_ relate_to anticl-
had low arousal. Means and standard deviations are re_patory anxiety (Lovibond, 1992). Thus itis possible that

ported in Table Il. See Fig. 1 for a graphic depiction of the anxiety related to the unfamiliar psychophysiological pro-

interaction cedures induced larger skin conductance levels in the low
Given.the group difference on IQ and SES, corre- sensation seeking control group compared to the other

lations were run to determine whether or not th(’ase fac- 9'oUPs. To explore this possibility, post hoc analyses were

tors relate to skin conductance level and may possibly run to determine whether or not this group was character-

be influencing the findings. A significant correlation was ZISldC Ot\% v?/);csejzgc? tonig;tg/:reet;]neogcr)gjgtsy.onAt;eZneg
found between IQ and SCL at Restrl£ .22, p = .001 . ) . i
Q < P ) ative affect scale of the PANAS. Sensation seeking group

- status and antisocial group status were both entered as fac-

SBecause of theoretical concerns with the use of ANCOVA, a second tors with race entered as a covariate, as in other analyses.
analysis was conducted thatincluded race as a factor. With race enteredMleans and standard deviations for each group were as
as a factor instead of a covariate the pattern of results is essentially un-follows: low sensation seeking controls13.33 (3.02);

changed and race does not significantly interact with sensation seeking, , . . . _ .
delinquency, or time. Therefore, the differences between the groups do high sensation seeking controls = 12.78 (2.37); low sen-

not appear to be a result of the higher number of African Americans in Sation seeking delinquents 13.13 (3.53); high sensation
the delinquency group. seeking delinquents: 13.98 (4.01). Results indicate that

tNegative Emotionality
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Mean Skin Conductance Across Rest Periods
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Fig. 1. Graphic representation of interaction between sensation seeking and delinquency on mean skin conductance level averaged across rest periods,
controlling for race.

there is no main effect for sensation seekifR¢l, 200) = trolled. Means and standard deviations are reported in
0.08, p = .773, antisocial behaviorF(1, 200)= 0.61, Tables lll and IV.

p = .437, or raceF (1, 200)= 0.22, p = .643, and there

is no significantinteraction between sensation seeking and .

antisocial statu§ (1, 200)= 1.75, p = .187. Protective Factors

Given that the results indicate that 1Q, Socioeco-

Psychosocial Variables nomic status, and impulsivity may, in part, explain dif-
ferences between the high sensation seeking delinquents
While both delinquent groups had low skin conduc-  and controls, these variables were further testedsn22

tance arousal, high sensation seeking controls were alSOANCOVAs to explore their potential as protective factors.
low in skin conductance arousal. Given that this group ap- |nteractions were not significant for any of the variables:
pears to have two risk factors for delinquency, butdoes not | F(1, 200)= 1.44, p = .232; Socioeconomic status
become delinquent, analyses were conducted to see if high

sensation seeking controls could be distinguished from
their seriously delinquent counterparts on measures of 1Q, Table lll.  Statistical Differences Between Delinquents and Controls
. g p . .y . " Within the High Sensation Seeking Groups on Possible Explanatory
impulsivity, and socioeconomic status. Within the high Factors, Controlling for Race

sensation seeking group, controls had significantly higher ’

socioeconomic status scores;(1,124)=4.77,p= M SD N Significance
.031, significantly less impulsivityF(1, 125)= 8.11,

- LT . _ Impulsivity

p = .005, and S|gn|f|gantly h|gher I (1, 125)=5.48, Delinquents 467 153 92 p=.005
p = .021thanthe serious delinquents, when race was con-  ~onirols 392 159 36

trolled. Within the low sensation seeking group controls Full 1Q

also had higher IQs than the serious delinquent group, Delinquents 87.40 17.05 92 p=.021
F(L, 74)= 1251, p = .001, but they did not have higher ~_ Controls o 97.81 1684 36

. . . _ ocioeconomic status scores

socioeconomic status scores than Qellnqugﬁ(ts, 73)= ' Delinquents 3345 1304 91 p= 031
2.99, p = .088, and were not less impulsive than delin-  ~onrols 40.00 13.35 36

quents,F (1, 74) = 0.83, p = .365, when race was con-
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Table IV. Statistical Differences Between Delinquents and Controls exjsted on the state level of negative emotionality. There-
Within the Low Sensation Seeking_ Groups on Possible Explanatory fore, while it remains possible that the low sensation seek-
Factors, Controlling for Race ing control group is abnormally high in skin conductance,

M SD N Significance this does not appear to be due to excessive negative emo-
— tionality or anxiety. Given this finding, and the literature

Impulsivity on sensation seeking and antisocial behavior, it is likely
Delinquents 3.79 164 47 p=365 that the remaining groups (high sensation seekers and an-
Controls 337 1.63 30 . X X i

Full 1Q tisocials) are pathologically low on skin conductance and
Delinquents 85.53 16.27 47 p=.001 that the control group represents a normal level of arousal
Controls 102.83 15.66 30 rather than being pathologically elevated.

Sacioeconomic stafus scores Additionally, several psychosocial factors were ex-
Delinguents 3194 1273 47 p=.088 plored in terms of their value in explaining the relationship
Controls 39.41 1130 29 . . .

between sensation seeking and delinquency. Although 1Q
and socioeconomic status were higher, and impulsivity
lower, among participants who were high in sensation

F(1,198)= 0.020, p = .886; impulsivity F(1, 200)= seeking but did not engage in delinquent behavior, these

0.413 p = .521. variables do not technically fit the criteria for protective

factors, at least as defined by Rutter (1990). The high sen-

sation seeking controls do not appear to be protected by
DISCUSSION statistically higher IQ and SES or lower impulsivity than

all other groups. However, the relationship between these

Results from this study indicate a main effect for variables and delinquent behavior may explain why some
delinquency status such that both delinquent groups hadadolescents who are high in sensation seeking go on to be-
significantly lower skin conductance. This finding sup- come antisocial. Even though sensation seeking has been
ports previous findings in antisocial populations (Raine, related to delinquent acts, this expression may be influ-
1993). Likewise, as would be predicted theoretically, there enced by other psychosocial variables as well.
was a strong effect for high sensation seekers to have low Although low skin conductance arousal has been hy-
arousal regardless of antisocial status. It is important to pothesized to relate to antisocial behavior, it is clear that
note that the participants in this study were tested at an agesensation seeking does not mediate this relationship in all
when both antisocial conduct, as well as sensation seeking,cases as there is clearly a group of antisocial subjects with
are attheir highest (Eysenck, Pearson, Easting, & Allsopp, low SCL arousal who are not sensation seekers. One possi-
1985; Harpur & Hare, 1994), which may have increased bility is that each delinquent group (high and low sensation
the likelihood of finding effects for both of these vari- seekers) may be described separately by existing theories
ables. Results from this study did not directly support the explaining why psychopaths or antisocials may have low
hypothesis that high sensation seeking delinquents wouldarousal (Herpertz et al., 2001). One theory, as presented
exhibit the lowest levels of skin conductance at rest. Al- here, is that antisocial subjects have low arousal, which
though this group was low in skin conductance, the high causes them to engage in sensation seeking behaviorin an
sensation seeking nondelinquent individuals were equally effort to raise arousal levels (Quay, 1965). This would de-
as low, as were the low sensation seeking delinquents.  scribe only the high sensation seeking delinquent group.
Although the analyses did result in a significant in- The second theory suggests that low arousal represents a

teraction, this was not the interaction predicted from the state of fearlessness, which leads to antisocial behavior
literature. Examining the means on skin conductance lev- through the inability to learn from punishment (Arnett,
els across the two rest periods, it is evident that the most1997). These theories may help to explain why the two
distinctive group is not the high sensation seeking anti- groups of antisocial subjects (high and low sensation seek-
social group as predicted, but rather the low sensation ers) may share the common trait of low arousal. However,
seeking controls. It is possible therefore, that this group is the idea that each antisocial group represents one of these
characterized by excessive emotionality resulting in ab- theories (high sensation seeking and fearlessness) has not
normally high skin conductance levels rather than the been directly tested in this study and should be explored
other groups representing abnormally low skin conduc- further before any firm conclusions can be drawn.
tance values. This possibility was explored by examining Another possible explanation for the relationship be-
negative emotionality immediately prior to psychophys- tween sensation seeking and skin conductance in this sam-
iological data collection. No differences between groups ple is the specific nature of the sensation seeking measure
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used. Most past studies have attempted to relate generahnderson, N. B., & McNeilly, M. (1991). Age, gender and ethnicity as

measures of sensation seeking and various subscales of variables in psychophysiological assessment: Sociodemographics
in context.Psychological AssessmeB(3), 376-384.

th_e general measure t.O electrodermal arousal; r?Owe\/er*Arnett, P. A. (1997). Autonomic responsivity in psychopaths: A critical
this study used a more isolated measure of sensation seek-  review and theoretical proposéllinical Psychology Review7(7),

ing, that excluded impulsivity from the scale. Impulsivity 903-936. . .
lated with sensation seeking in this sample asBardo, M. T., Donohew, R. L., & Harrington, N. G. (199&ehavioural
was correlated wi g ple, Brain Research77(1/2), 23-43.

would be predicted; however, there was no relationship Blackburn, R. (1978). Psychopathy, arousal and the need for stimula-

between impulsivity and skin conductance in this sample. ~ tion. In R. Hare & D. Schalling (Eds.fsychopathic behavior:
Perh v th t i f fi k Approaches to researdpp. 157-164). New York: Wiley.
ernaps only the most Specilic measure of sensation Se€Kpymstein, A., Farrington, D. P., & Moitra, S. (1985). Delingquency ca-

ing behavior relates to skin conductance, and the inclu- reers: Innocents, desisters and persisters. In M. Tonry & N. Morris

sion of other factors in the sensation seeking scales used ~ (Eds.),Crime and justice: An annual review of researfol. 6,
pp. 187-219). Chicago: Chicago Press.

by other groups may explaln the. dlscrepan_c:les W!th the Boucsein, W. (1992Electrodermal activityNew York: Plenum.
results reported here. Also mentioned previously is that Davidson, R. A., & Smith, B. D. (1989). Arousal and habituation: Dif-

the participants were tested at an age when both sensation  ferential _effects of (_:a_ffeine, 'sensation seeking and task difficulty.
. . . . . . Personality and Individual Difference$0(1), 111-119.
seeking and antisocial behavior are likely to be at their ¢t p_ s. Huizinga, D., & Ageton, S. S. (198Fxplaining delin-

highest. In past research, a correlation was found between  quency and drug us@&everly Hills, CA: Sage.

sensation seeking and skin conductance arousal at I'estI,EIIis, L. (1987). Relationships of criminality and psychopathy with eight
other apparent behavioral manifestations of sub-optimal arousal.

but only in young females and not older females (Plouffe Personality and Individual Differences(6), 905—-925.
& Stelmack, 1986). Thus, the current results may be spe- Eysenck, S.B.G., Pearson, P.R., Easting, G., & Allsopp, J. F. (1985). Age

cific Only to the adolescent Sample used here and may not norms for impUISiVeneSS, venturesomness, and empathy in adults.
l h Personality and Individual Difference8, 613—619.
generalize acr9$§ the age range. . Farley, F. H., & Farley, S. V. (1972). Stimulus-seeking motivation and
The possibility should also be considered that low delinquent behavior among institutionalized delinquent gidsir-
arousal does not necessarily lead to antisocial behavior,  nal of Consulting and Clinical Psycholog§9, 94-97.

d tuallv b fit Th tFarIey, F. H., & Sewell, T. (1976). Test of an arousal theory of delin-
and may actually be a consequence or It € curren guency: Stimulation-seeking in delinquent and non-delinquent

study is unable to determine the sequential nature of the  black adolescent€riminal Justice and BehavipB, 315-320.

relationship as the psychophysiological assessment wagarrington, D.P., &Loeber, R. (2000). Some benefits of dichotomization
in psychiatric and criminological researcriminal Behavior and

not made prior to the antisocial and delinquent behavior. Mental Health 10, 100-122.
Although correlational findings cannot clarify this issue, Fowles, D. C., Christie, M. J., Edelberg, R., Grings, W. W., Lykken,

past research of a longitudinal nature has shown both low B T.. & Venables, P. H. (1981). Publication recommendations for
electrodermal measuremern®sychophysiologyl 8(3), 232—239.

arousal, and sensation seeking as early as age 3 yearsjjert, 0. G., Gilbert, B. 0., Johnson, S., & McColloch, M. A. (1991).
to predict later aggressive and antisocial behavior, thus Electrocortical and electrodermal activity differences between ag-

suggesting that it is possible that these two factors rep- gressive adolescents and contrdisurnal of Social Behavior and
iall | hani Raine et al.. 1990 Personality 6(2), 403-410.
resent potentially causal mechanisms ( " '\Goma M., Perez, J., & Torrubia, R. (1988). Personality variables in

1998). antisocial and prosocial disinhibitory behavior. In T. Moffitt &

In conclusion, results from this study support the S. Mednick (Eds.)Biological contributions to crime causation

. " . . (pp. 211-222). Dordrecht, The Netherlands: Martinus Nijhoff.
hypoth_eS|s that skin Cond_UCtance arousal is low in _bOth Harpur, T. J., & Hare, R. D. (1994). Assessment of psychopathy as a
sensation seekers and delinquentadolescents. No evidence function of age.Journal of Abnormal Psychologyl034), 604—
is found to suggest that the presence of both of these factors . 609 .
| iallv | i d | Is. Expl Herpertz, S. C., Werth, U., Lukas, G., Qunaibi, M., Schuerkens, A.,

re a}tes to especially low skin Fon ucFance evels. XP a- Hanns-Juergen, K., et al. (2001). Emotion in criminal offenders
nations for the nature of the interaction, or for the high with psychopathy and borderline personality disordechives of

skin conductance levels of the low sensation seeking non- _ General Psychiatrys8, 737-745. _
Hollingshead, A. B. (1975Four factor index of social statu&Jnpub-

delinquents remain inconclusive. lished manuscript.
Kandel, E., Mednick, S. A., Kirkegaard-Sorensen, L., Hutchings, B.,
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