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Abstract—Resting anterior brain electrical actvity, self-report
measures of Behavioral Approach and Inhibinon System (BAS
and BIS) strength, and general levels of posiive and neganve affect
(PA and NA) were collected from 46 unselected undergraduates on

parate occasions Ele hal (EEG) measures of
prefrontal asymmetry and the self-report measures showed excel-
lent internal consustency relabiity and adequate test-retest stability
Aggregate measures across the two assessments were computed for
all indices Subjects with greater relative left prefrontal activation
reported higher levels of BAS strength, whereas those with greater
relatve nght prefrontal activation reported higher levels of BIS
strength  Prefrontal EEG asymmetry accounted for more than
25% of the variance in the self-report measure of relative BAS-BIS
strength Prefrontal EEG, however, was not significantly correlated
with PA or NA, or the relanve strength of PA versus NA Posterior
asymmerry was unrelated to the self-report measures

indwvidual differences, and most of those studies have relied on
gross indicators of cortical arousal (for reviews, see, Eysenck
1991, Gale, 1986) or systemic differences in neurotransmitter
levels or reactivity (e g , Depue, Luciana, Arbisi, Collins, & Leon,
1994) The present study investigated relations between self-
report and regional electrophysiological measures purportedly
indexing two broad, motivation-oriented dimensions of person-
alhty

THE BEHAVIORAL APPROACH AND
INHIBITION SYSTEMS

Gray (see 1994, for a recent review) has proposed the existence
of two broad hypothetical systems that underhie learming and
affect, the Behavioral Approach System' (BAS) and the Behav-
1oral System (BIS) The BAS 1s responstble for guiding

of adult p structure have

ged on a few broad of (e g, Clon-

inger, 1987, Costa & McCrae, 1988, Eysenck, 1991, Goldberg,
1990, Tellegen, 1985, 1994a) D p!

related to motivation or affect are central to many of these mod-

els Often, these dimensions can be understood in terms of indi-

vidual differences 1n self-reported reactions to incentives and

threats In response to incentives, individuals appear to differ in

general tendencies to expenence positive affect or motivation

behavior 1n response to incentives This requires organization of
limited resources and execution of sequential behaviors (e g
approach) to attain the desired sumulus The BIS 1s responsible
for gmding behavior 1n response to threats and novel stimul
This requires of hmited and of
behaviors leading to rejection or removal (e g, withdrawal) of
the undesirable stimulus, with an mitial reaction of behavioral
inhibiion On the basis of ammal learning studies, Gray has
descnibed the bases of these two
systems, focusing mostly on subcomcal contributions Gray (e g,

(e g, enthusiastic, hively) and to approach or engage app
stimuli In response to threats, individuals seem to differ 1n gen-
eral tendencies to expenience negative affect or motivation (e g,
distressed, anxious) and to mhibit behavior or withdraw from
aversive sumul

One major hmitation of these studies 1s that emerging dimen-
sions are based solely on analyses of responses to self-report
measures 1n which adjectives or descriptive sentences are used
to prompt responses using true/false or Likert scales A number

of p have tomove

stmcmre beyond the self-report domain by assigming a neuwblo-
logical basis to broad p (eg
Clominger, 1994, Eysenck, 1991, Gray 1994, Rothbart, Derry-
berry, & Posner, 1994, Zuckerman, 1994b) Yet there are few
studies that have directly examined relations between specific
self-report measures of broad personality dimensions and central
nervous system indicators of putative systems underlying such
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1981) has also proposed that n
tics of the systems are related to primary descriptive dimensions
of personality For example, mlelduals with a relatively strong
BAS( and more likely
to be extraverted and impulsive lndmduals with a relatively
strong BIS (more sensitive and responsive to threats) are more
likely to be neurotic and anxious

Recently, Carver and White (1994) developed the BIS/BAS
scales, a self-report measure to assess individual differences m
general strength of the BAS and BIS In general, the BAS scale
assesses the tendency to expenence strong positive affect or be-
havioral approach when specific goal-onented situations are en-
countered The BIS scale assesses the tendency to expenence
strong negative affect or when p:
threats are encountered Carver and White demonsualed that
these measures exmbited high internal consistency and adequate
test-retest rehability over an 8-week peniod They also showed
that the BIS/BAS scales were moderately correlated with other

1 Fowles (1980) has labeled thus the Behavioral Activation System,
which has the same acronym of BAS Carver and White (1994) also used
the label Behavioral Activation System
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| sertinent measures (e g, extraversion and dispositional posiive
iffect, trait anxiety and dispositional negauve affect) Most im-
sortant, the BIS/BAS scales predicted self-reported affective re-
sponses to a laboratory mcentive and a threat, respectively,
whereas other pertinent personality measures did not

| APPROACH, WITHDRAWAL, AND ANTERIOR
BRAIN ASYMMETRY

Over the past decade, our laboratory has pursued a research
program aimed at charactenzing the central nervous system sub-
strates of fundamental dimensions of affect and affective style
Emphasis has been placed on behavioral approach (and assoc1-
ated positive affect), behavioral withdrawal or nhibition (and
associated negative affect), and the asymmetric relahons of these
fundamental dimensions of behavior and affect with acuvity 1n
anteror cortical regions (see Davidson, 1994, 1995a, for recent
reviews) Chnical and laboratory observations suggest that left
prefrontal cortex 1s a biological substrate of approach behavior
and positive affect, whereas night prefrontal cortex 1s a biological
substrate of withdrawal behavior, behavioral inhibition and neg-
ative affect More specifically, chimcal reports have shown that
patients with damage to left prefrontal cortex or left caudate
(which projects to the prefrontal cortex) are more likely than
patients with damage to other brain regions to exhibit depressive
symptomatology (see Robinson & Downbhull, 1995, for a review)
Lesions of these brain regions may result in a defiait in approach
behavior, which, when combined with requisite negative hfe
events, mn p (Davidson,
1993) In the laboratory, affect has been manipulated using film
chps (Davidson, Ekman, Saron, Senuhs, & Friesen, 1990), mone-
tary reward and pumshment (Sobotka, Davidson, & Senubs,
1992), tastes differing in hedonic valence (Fox & Davidson, 1986),
and preparation for giving a speech (Davidson, Marshall, Tomar-
ken, & Hennques, 1996) while brain electrical acuivity was mea-
sured from multiple scalp sites These manipulations systemati-
cally changed the asymmetry of electrical activity 1n antenor, but
not posterior, scalp regions Pleasant film chps, pleasant tastes,
and monetary mcentive all increased left-sided anterior activa-
tion, whereas unpleasant film chps, unpleasant tastes, threat of
monetary loss, and preparation for giving a speech increased
nght-sided anterior activation (the latter among social phobics
only)

Laboratory studies also have shown that stable individual dif-
ferences 1n the level of activity of these circuits are related to

and dep: To-
marken, Davidson, Wheeler, and Kinney (1992) showed that
individual differences in baseline (resting) electroencephalogram
(EEG) asymmetry from these scalp regions are stable over ume
(3 weeks) and exhibit excellent internal consistency rehabihty,
which strongly suggests that these measures index a traitltke
construct several studies h that such
individual differences i anterior brain asymmetry are associated
with dispositional positive and negative affect (Tomarken, David-
son, Wheeler, & Doss, 1992), subjective reactions to pleasant and
unpleasant film chps (Wheeler, Davidson, & Tomarken, 1993),
repressive-defensive coping style (Tomarken & Davidson, 1994),
childhood temperament (Davidson, 1992), affective disorder di-
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agnosis (e g . Hennques & Davidson, 1991), and immune function
(Kang et al, 1991) Moreover, similar stable individual duffer-
ences 1n prefrontal activation were observed 1n rhesus monkeys,
and these differences were related to indices of temperament
(Davidson, Kalin, & Shelton, 1993)

Ths study assessed relations between a self-report and a bio-
logical measure of the strength of the approach and inhibition
(withdrawal) systems As noted, previous studies have assessed
relations between self-report dimensions of personality and ante-
nor EEG asymmetry However, this study 1s of unique interest
because of the manifest similanty in the descniption of Gray's
(e g, 1994) BAS and BIS, and Davidson’s (e g . 1994) approach
and systems, ly More speafi-
cally, relations between resting EEG measures of prefrontal acu-
vation and Carver and White's (1994) measures of BAS and BIS
strength were assessed In addition, the general version of the
Positive and Negauve Affect Schedule (PANAS, Watson,
Clark, & Tellegen 1988) was included to examune discnminant
vahdity by comparning relations between the EEG measures and
two different self-report measures—the BIS/BAS scales, with
the emphasis on reactions to suimul, and the PANAS, with the
emphasis on levels of dispositional affect Furthermore, EEG
and self-report measures were collected twice 1n order to assess
relations among aggregated, more stable indices of the personal-
ity dimensions We predicted that subjects with relatively greater
left-sided prefrontal actvity would have higher BAS scores,
whereas subjects with relauvely greater nght-sided prefrontal
actvity would have higher BIS scores We expected that these
relations would be more robust than those between anterior EEG
asymmetry and scores of dispositional positive and negatwve affect
as measured by the PANAS

METHOD

Participants

Forty-six (23 female) volunteers recewved course credit for
mitial participation 1n the two baseline (resting) EEG sessions
m the fall 1994 semester and $25 for participation 1n two non-
EEG sessions 1n the spnng 195 semester Subjects were not
selected for any self-report charactenstic Twelve additional vol-
unteers participated in the two EEG sessions, but chose not to
participate i the non-EEG sessions Subjects were 18- to 22-
year-old, nght-handed (scores =11 on the Chapman Handedness
Inventory, Chapman & Chapman, 1987) native English speakers
with no reported history of psychiatnc disorder, neurological
disorder, or bran trauma All participants provided wntten n-
formed consent prior to the expenment

Procedure

Each subject volunteered by signing up 1n a folder amid mynad
folders for the offered to y
psychology students for earning extra credit. The volunteer was
then contacted via telephone for screening purposes Screening
included a brief description of the EEG sessions, the handedness
inventory, and questions concerming medical and psychiatnc
history
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Each subject participated individually mn the first basehne
EEG session between the 3rd and 6th weeks of the fall 1994
semester Electrodes were placed and checked within the first 50
min of the subject’s arnval While the expenmenter momtored
the recording equipment from an adjacent room, computer n-
structions led the subject through a senes of eight 1-min baselines
dunng which EEG was recorded while the subject sat quetly
with eyes opened and closed 1n counterbalanced tnals The eight
baselines were usually completed in less than 15 min Following
the removal of electrodes, the subject completed a set of self-
report inventories, including the general version of the PANAS
The second EEG session was completed exactly 6 weeks later
It was identical to the first session with two exceptions A different

order of ey d and eyes-closed tnals was
used, and the BIS/BAS scales (Carver & White, 1994) were
admunistered at this session, in place of the PANAS

Approximately 3 months following partictpation in the second
EEG session, each subject was mvited to participate 1n a two-
session study during which a battery of cogmtive and behavioral
tasks was administered The second non-EEG sesston was com-
pleted between 4 and 6 months following the second baseline
EEG session Near the end of this 2-hr session, the subject com-
pleted the PANAS and BIS/BAS scales for a second time

Data Reduction and Analysis

EEGs from 29 sites (13 homologous pairs and 3 mudline sites)
of the 10-20 electrode system were recorded using a Lycra stretch-
able cap (Electro-Cap International, Inc, Eaton, Ohio) posi-
tioned dard All electrode
impedances were less than 5,000 ohms, and impedances for ho-
mologous sites were within 2,000 ohms All EEG signals were
referenced to an electrode placed on the left ear lobe (A1) An
electrode was also placed on the nght ear lobe (A2, referenced
to Al) so that a denved averaged-ears reference could be used
in analyses For the purposes of artifact scoring, vertical and

I eye (elect ) were also re-
corded Electrode pairs were placed at the supra- and suborbit
of one eye (randomly selected), and at the external canthi of
each eye

EEGs were amplified with Grass Model 12 Neurodata System
amphifiers after passing through Model 12AS preamplifiers with
bandpass filters set at 1 and 300 Hz and the 60-Hz notch filter
1n, and passing through antialiasing, low-pass, 36-dB/octave roll-

the 1dentical ime peniods Then, 1024-s chunks of artifact-frec
EEG were used for spectral analysis If fewer than 10 chunks o
artifact-free data were available 1n a given 1-min baseline, the
baseline was dropped from further processing and analysis (1 6%
of baselines)

The denived averaged-ears reference was used for all further
data reduction Chunks of artifact-free EEG were extracted
througha window 1n order to reduce sp
of spectral power Adjacent chunks were overlapped 50% 1n order
to mimmize the loss of data due to Hamming window extraction
For each chunk, a Fast Hartley Transform (Bracewell, 1984) was
used to denve esumates of spectral power (nV?) n different
1-Hz frequency bins for each electrode site 2 Spectral power val-
ues were then averaged across all chunks within a single baseline
Power values were then converted to power density values (uV?/
Hz) for the standard EEG bands Analyses focused on the alpha
band (8-13 Hz) because previous data indicated that power in
the alpha band 1s inversely related to activation (e g, Shagass,
1972) and 1s more strongly related to behavior than power in
other frequency bands (Davidson, Chapman, Chapman, & Hen-
nques, 1990)

Power density values were normahzed via log-transformation
An asymmetry score was calculated for each of the 13 homolo-
gous electrode pairs by subtracting the log-transformed power
density value in the alpha band for the left site from that for the
nightsite (e g . log F4 — log F3) * Positive asymmetry scores reflect
greater left-side activation (greater alpha band power density on
nght than on left) In order to assess internal consistency rehabil-
1ty, we calculated an asymmetry score for each 1-min baseline
Weighted averages (weighted by the number of artifact-free
chunks 1n a tnal) across the eight 1-min baseline periods within
Sessions 1 and 2 were calculated 1n order to assess test-retest
rehability A simple mean based on weighted averages for Ses-
sions 1 and 2 was calculated as the final, aggregate estimate of
EEG asymmetry used to assess relations with the self-report mea-
sures

Carver and White’s (1994) 24-item BIS/BAS scales inventory
was used to measure strengths of the BIS and BAS Scores for
the 13-tem BAS scale and 7-item BIS scale were calculated
following Carver and White (1 &, summing 4-point Likert scale
responses) In order to obtain a self-report metric conceptually
sumilar to EEG asymmetry (1 e, relative strength), we calculated
aBAS-BIS score by the z- BIS
scale score from the z-transformed BAS scale score Positive

off filters set at 200 Hz (MF6, National Corp,
Santa Clara, California) Electro-oculograms were processed in
asimilar manner, with th that there was no
filtering and amplification was occasionally lowered to 20,000
ohms All EEG and electro-oculogram signals were digitized at
500 Hz using SnapStream (HEM Data Corp , Springfield, Michi-
gan) and a 486 DX2-66 computer

Digitized EEG signals were calibrated using 25-pV and 50-
RV 10-Hz signals recorded immedsately before and after each
session These signals were visually reviewed off-line by a trained
assistant Portions of each 1-min baseline containing eye move-
ment, muscle movement, or other sources of artifact were re-
moved prior to further analysis The designation of artifact in
any one channel resulted in the removal of data in all channels
to ensure that data preserved in all channels were denved from

BAS-BIS scores reflect relatively greater BAS activity
The general version of the 20-item PANAS (Watson et al , 1988)
was used 1o measure self-reported dispositional levels of positive
affect (PA) and negative affect (NA) The PA and NA measures
were calculated following Watson et al (1988) As with the BIS/
BAS scales, a PA-NA difference score was calculated by sub-
tracting the z-transformed NA score from the z-transformed PA
score For assessment of relations among the varnious measures,

2 The Fast Hartley Transform method of spectral analysis 1s conceptu-
ally analogous to the Fast Founer Transform, provnides 1dentical output,
and 1s computationally more efficient

3 Asymmetry scores are used because they can control for nonneuro-
genic sources of individual differences (e g, skull thickness) m power
density values (sec Wheeler et al , 1993, for further details)
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sell-report seores were averaged across the two adminisirations
O each inventory. Dilferences hetween various dependent corre-
BAS-BIS difference score and mid-frontal asy

y v PANA difference score and mnd-frontal asymmetry) wer
assesed wsing the technique described by Cohen and Cohen

(983, p. 57) g 20

i
RESULT g
£
Table 1 presens descripive sttt for the sereport mea- | | & .

sures. Inteenal consistency reliabili as indexed by Cronbach's | | &

cocfficent alpha (1951) was high for il sll-eport measwres, || 8y

Intracluws correlations were used 10 asess the testeretest stahiliy | |

o the slfsport scoses. ncludig the derived BAS-BIS und || £ 51

PA-NAdifferencescores. The two sdministrations of the PANAS

1 he BIS BAS ssloswer seprated.on erage. by 6.3 and H

S months, respectively. In general. the difference scores exhibited ‘ .

The .nmm»n Betwcen BAS and BIS scores Mid-frontal EEG Asymmetry
o i G+ m T 369, Corelations hetween
IS i NA s (1 = 57 i htneen BASIS and A tter plot of the correlation etween mid-frontal (F3
NA difference scorcs (7 = .52) were significant ( The oencephalogram (EEG) asymmetry and B,\i BIS
correltion betwcen BAS and PA scores was not significant | difercnee scores (seoré Tor Behavioral Approach Sy
= 23 = 1) s for Behowiorl 1nhbion Sy 1S her LG |
The awerage bascline FEG o

ey Scunc s At ro. | sy oo sl grester et kf-ronal aciva
ranging from ~0.02 (mid-centroparital sites, CP3 and CP4) o | Hig BIS diference scores rellect greater relaive BAS
.18 (posterior temporal stes, TS and 16). Standard deviations | act

Table 1. Descriprive stasivics for the self-report measures

Testretent
Measare Mean s» Alpha stabil
Behavioral Approsch e kmnpu 3
e 5
oos o 5 n
Bdmvmml Inhibition sMu mm ? w
all 1994 n
Spring 1995 Py i N o
BASBIS dieence (of < s
Fall 1994 001 153 —
pring 1995 oo 150 - s
Positive Affect (range: 10 50)
all 10 32 66 w0
Spring 1995 54 44 75 as |
Negte At (range m o)
Fall 199 s 5 |
Sprine 199 1% 57 x5 s
PARA fifrence (o < ww
Fall 1 148 -
Spring 1995 o T8 = @
N Algha i Crona ot reten actis |
oo f the Tl ¢ o e 98 e BAS BES rco e < |
ranstormied fichavioral Acivation o o irasrmed B
scons (pmive values represen s « Behavoral Act
¢ i

ey gre
ansiomcd Fosive Aflec sore s the
score (posiive values represent relatively Poitive Alfect).
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Fanged from 008 (frontal pole sites. FP1and FP2) 100135 (post
Flor temporal sites). Bascline EEG asymmetry was also analyzed
Tor internal consistency and lesi-retest relia The average
coelicient alpha across the 13 asymmetry meisures and across
the first and seeond assessment of baseling FEG was high i §7.
The averige intractas correlation (6 weeks between sessions)
across the 13 asymmetry measures was modest at 7.

As predicted. subjects with greater leftsided mid-frontal (F3
and FA) asymmetry had b
whereas those with greater sight-sided mid-lro
had higher BIS scores (r = —41.p = 011, The difference hetween
these dependent correlitions was significint. ((43) = 44, p <
Q01 The correlation hetween the BAS-BIS difference score and
mid-frontal FIEG asymmetry was 53p = 001 Figure | displays
etion (i elation
2 presents & twpographic map of the distribution of
corretions hetween EEG smmetrs and the BAS IS diflr
ence score. This nup was creaied by taking the correlations

ong the BAS-BIS difference score and the 13 asymmetry

displaving the resulting aap on
1 EEG asymmetry and the BAS.

he
and EEG asym

ctry was 26 (p < 0%) al the centeal scalp sites

(€3 and C4) and was 03 (p > 80) at the parietal sealp sites (P2

and P4). Furthermore, the difference between the corrclation of

he BAS-BIS difcenoe s with m-rontl symitey v

the correlation of the BAS-BIS difference score with parietal
270,

43) o)
the ey of “the relation to anterior brain regions
alike the correfations with the BIS/BAS scales masures, the

comtion: bevwen i romal ey and o~ 00,
NA L= 200 and the PA-NA dilicrence seore (7 = 16) were
all nonsignificant (py > 1), Furthermore, the correlation be-
tween the BAS-BIS difference seore and mid-tron)

was ly greater than the correlation hetween the PA-
N difrenec score and mid fromat symmery. 143 ~ 257
icantly more robust prediction by fron
1al EEG asymmetry of the BAS-BLS difference score han the
PANA difference seore

asymmetry

DISCUSSION

Ui study demonstrated that baseline prefiontal activation. |+
as indexed by EEG alpha power asymmelry. is relaied 1o the | |
Strength of Gray's (¢ .. 1994) BAS and BIS s reflected in Carver ||

and White's (1994) BIS/BAS scales. In addition. prefrantal EEG.
asymmetey was correlited with the BAS-BIS difference score. o

fovaloss

Fig. 2. Topographic map of the el
vight minus lo

Ift s band power detvit) und the ditfrence score (=-transormed scort for Behasioral Approach
Sy minws ctruslormed scoe lor Betviorl | Inluhmon System). The ssymmetry score for cach homologous electrode pa
(represcrted by smal cireles) wan corlated with the BAS-BIS diflerence score. Thewe correlation wer thed (6 ncrale plinc

otErpoleted i scros  atra] s o th e e
o attah et valucn a1 Apociic scalp lecirode S

208

ion (Pearson corrltion soclicnt) btaen esting clctroenc

oD i et 107 iy purposcs anly. Al inferential sitics rc b

phalogram asymmetry (log

VOL. 5 NO. 3. MAY 1997




PSYCHOLOGICAL SCINCE

Steven K. Sutton and Richard 1. Davidson

measure of the relutive strength of the BAS over the BIS. More-
over. these relations were speilic (o anterior salp regions. Corre
lations betweert posterior EEG asymimetry measures (extracted
from identical points in time) and the BAS-BIS difference score
were not signilicant. These findings underscore the importance
of approaches that examine the fopographic patterning of brain
ity rothr than. ollowing e more tradiionl appronch

ety (s o e e P 191, 9H6)
Discriminan valdity was established by showing that our
meisures of prefrontal asymmetry beier predicted the BAS-BIS
construet than the PANA comsiruet opetationalizcd by scores
an the PANAS (W, 1988), Tomarken ot al. (1992)
o posiive
and negative afect and anterior LG aymmetry using subjects
who exhibited extrene Il or gt mid-frontal EEG asymmetr
The indings from the present iudy. bowever, e not inconisicnt
with thoe carlier esulis, As reported in Table 2 of Tomarken
et al. umsclected subjects exhibiied a 22 correlation between
mid-{romtal asymmetry and the PA-NA difference score. This
correlation was no sigaiicant and issimilar 10 the 16 correlation
found i thisstudy. Had i uh larger
pated in the present scudy. subjeets with extreme left and right
midTrontal FIG asymmetry could five been selected o
parabl
Girays theorizing on (he biological ubsttates of the BAS and
BIS s featured subcortical structures.in large part becal
the empirical sourees of Gray's conjectures. hich lrgely derive
from animal learning studics. Though he his acknowledged (he
potentily important tole of neocortex in these motvational
Systems (Giray. 1982).this topic ha ot received atention in the
empirieal litcrature. I humans, it s likely that 1
companents of these systemms e more extensive and influcntial
Davidson (1994, 195a) has specalated than eft prefrontal cortex
s 4 biological substrate of approich hehavior and ~pre.goal al-
tainment positive affect” (¢ cugernes) becase it Tacltates
representation of desired goal states in the absence of expli
semsory cues. thus guiding behavior (oward (he
these goals. We think that individials with tonically more active

amber of subjects partici

neocortical

Wiereas the FEG measures wed in this and comparable
studies are nominvasive, are relatively inexpensive, ind hase good
Temporal resolation. they also have two notable disadvantages.
First. they have relatively poor spatial resolition. preventine the
delinitive identification of the intractanial sources of scalp.
recorded brain clectrical activity. Second. the measures primarily
refleet activity i cortex. FIG measures do have heir place and
can be sipaticantly improved by increasing the spatial density of
cluetrode arrays (¢ . Tucker, 1993): however, they will always
b sonmewhat fimited in the range of brain activity that can b
realistically sampled. T fight of these lim
have used functional orapnctic resonance imaging
(with consid
il precision) regional brain fnction underlying different com-
ponents of affeet and affective siyle (¢.2. Davidson. 1995b)
Two major extensions of this work are needed. First. we need
Lomave byondelccpot imewares i cxnining he ool
ok of assuciations that characterize appetitive and aver-
aion systems. To do so, we curr
relutions between prefrontal activity and aversive conditior
alfective reactivns (0 appetitive and aversive pictures. infornm
on pracessing bisses for pleasant and uapleasant linguisti stim
i and motivated hehavior in a simple fahoratory task. Second,
the corpus of related. replicated findings on relations hetween
prefrontal G activity and sell-report, behavioral. and biologi
el measures that relleet positive and aegative emotional reactiv.
ity (se Davidson. 1995, Tor review) raises the prospect of ide i
g or categorizing subjects nor on the basis of existing
dimensions. many of which have been inherited from 19th
roversion/exir ) but rather on
) prefrontal activation. Investigaiors
can then elucidate the constellation of characieristics associated
with these neurabiological dimensions of personality. Indeed. this
is preciscly the approach our laboratory his aopted in o aumber
of recent studies (. Kang et al., 1991 Whecler et al., 1993)
In conclusion. this study found tion between individ-

ons. we recently
and positron

Cnission tomography o examin bly greater spa-

My are exploring

wal differences in prefrontal activation and strength of Gray's
(. 1994) BAS und BIS. The indings support th hypotisired
role of

leltp more likely

1 wilty

Tesources in SUpport of gol-appraaching ehuviors (ic.. BAS
activity). This predisposition may lea these individuals (o experi
ence positive allect more frequently and intensely than those
vl withtoricly o v e prfrol eons (e
1. 1993). Similarly, these individuals may he more
Tkl o cabibi n 2 style when aced
it condons hat ol tend 1 et g feet (Tomar
e & Davidkon. 1904) Right prcroad ot may e a bl
cal substrate of behavioral inhibition-withdraal and ncgative
afect (e anxiety) hecavse i mediates vigilant atiention and
alerting (sce Posner. 1995, for & review). A variety of studies
have demonstrated that state and trait anxicty arc characterized
by heightened atiention toward threat-related stmali (for re-
views. see, MeNally. in press: Williams, Watis. MacLeod. & Ma-
u.m 1988). Theretore. individuals with tonically active right
frontal regions may be predisposed 1o become
et rlated stimul concurrenty iibiing hehiior. organ
ing resources for behavioral withdrawal, and experiencing neg:
tive afect (ic.. BIS activity)

<klemie cors
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col b
rahility
adopted in this report

of BHG measures for examining the underlying biolo
strates of individual differences in personality and vuly
o psyehopathology. We view the approach

substrates of personality dimensions
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