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Several scholars have written extensivelv about
the general nlilily of psvehophysiological meth-
ods in the assessment of psvchopathology (Ca-
cioppe & Tassinary, 1990; Iacono, 19911, Phys-
ological  techniques allow us to  ohsenve
changes m The motivalional, emational, or cog-
nitive states of individuals, particularhe changes
that self-report measures alone mav not ade-
quately capture because thev occur outside of
individuals” awareness or because they mav be
difficult for the individuoal to deseribe. Phvsio-
logical measurements mayv also disambiguate
cyuivocal behavioral observalions, self-reports,
andfor other forms of information about an in-
dividual. In chnical settings, physiological
measurentents may not only assess the physical
svmptoms associated with a disorder, they man
alse diflerentiate ammong compebing psvehatric
dizgmoses. wdentify imdividuals at risk for a par-
tienlar elinical disorder. and be nsed as an in-
dex of elimcal inprovement. In understanding
psychopathelogy across cultures, physiological
measurements nav elucidate whether each
clinical disorder has a universal plisiological
core. In This chapter, we focus on one wav pa-
cheplivsiological methods are mereasingly be-
g used m the studv of psvehopathology: to un-
emuvhional

derstimd  the underpinnings  of

vatients ohinead disorders.

Althongh a broad array of definitions of eme-
tion exists, mast emotion theorists and  re-
scarchers agree on two things: (13 that cmations
arise in responsc to an event that bears some sig-
nilicance to the mddividual, and 27 that emo-
tons involve a subjective experience, a hehav-
joral - reaction. and  phyvsiological  change
(Levenson, 1994}, Scientists. philosophers, and
poets have regarded emeotion as an important
part of human expernence. Thus, it should not
be surprising that major forms of psychological
and social dvsfunction involve deficits i emo-
tional experience and emotional regulation. For
some disorders, it 1s fairly clear that ciotional
functioning is impaired. For example, depres-
sion and the other moad disorders are tvpically
characterized by alterations in the tensih and
frequency of emaolional episodes, and anxicty
disorders are marked by intense tear and worry,
However, there are other disorders where the
impairments in cmotion iy be equallv signit-
icant, although less apparent. For cxample,
schizophrenics have been deseribed as having
Blunted or flal affect. and ndividuals witle ps-
chopatlie ofterr expenience hittle remorse, guilt,
or shanmc tor their actions.

In the tollowing sections, we will review the
extanl literatire on the impact of varioas disor-
ders (c.g. scliizophraa, psechopathy, depres-
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siot. aond anaielvi on the phusiological aspects
of cinational funchoning. We will then discuss
the wssessient aned treabnent implications of
these tindings and dircctions for fishire re-
search. As 2 wav of preparing readers tor the sub-
sequent sections on each ot the clinical disor-
ders, we first describe commeon methodological
approaches to the stwdy of the physiological
cencomtants of cmaolion,

COMMON METHODS IN
PSYCHOPHYSIOLOGICAL
STUDIES OOF EMOTION

o stadies of emotion, psvchophssiological
measuces have trpicatly sampled the autonomic
nervous svdemn (c.g., heart rate, skin conduc-
tance, pulse transnussion times to the finger and
ear, respiration, finger temperature), andfor the
central nervons svstemn (e.g., evoked potentials
as measutred by the clectrocncephalogram
LLEG, localized brain activity as measured by
functionat  magnetic  resonance  Linaging
[IVMIRTY). Although the nervous system was iden-
tficd as relevant to cmofional responding by

American psvchologists as earlv as the 18G0s
James. 1854), connections between the wind
and body were proposed by Hippocrates and
Galen in the firsl and second centuries {Fun-
der, 2001, p. 2033 The psychometric properties
of mosl psvchophsiological measures have
been described elsewhere {Strube, 19905, as
have standard procedures for nsing these phys-
jalogieal oncasures (Donchine el al, 1977
Fowles et al., 1981 Iridland & Cacioppo,
1956; Jenmings, Berg, Hutcheson, Obrnst, &
Turpin, 19510 therefore, these issues will not
be discussed here.

A major issue that confronts scientists who
eniploy phvsiological incasures i their stedies
is one of inference. Because phisiological
swsterns are inultiphe influenced, scientists must
leal,c_,n their experiments so that a given physi-
alogical change can be attnbuted to task-
relesant changes in the emotional state of the
individual. For example, increases in heart rate
niav be due ta the feelings of anger mduced In
a filne (s intended by the rescarcher), feclings
of anxiety about participating in an experiment,

[y
~

ar noneniotional behaviors such as takivg deep
breaths, ;]llcring wscle Tension ina body part,
kicking one’s feet, or bouncing i onc’s cluair
Jpresumably not mtended by the rescarcher:,
T address this concemn, researchers will in-
clude multiple measures ot phvsiological
recording  (e.g..  eclectromyographic
[tsele movement|, antonomic measures, and
clectrocortical mcasures) as well as nonphysio-
logical measures of emotional responding (c.g.,

actiniy

reports of subjective emoetional expericnce and
expressive behaviort within a single shudv, with
the hope that convergence and (lumgencf:
across these 1ocasures will allow the accurate in-
terpretation of physiological responses.

The studies that we will discuss o this chap-
ter tvpically compare studv participants’ re-
sponses during an cinetional task with their re-
spouses during baseline o1 another
condition. The emational tasks include expo-
sure to naxious lones, looking at enotion evok-
ing shdes or watchung such tilins, and reliving
past conotional episodes in their lives.
ample, one common method of sludving cimo-
tional response s the startle paradigun. Theo-
retically, the startle paradigm taps a retlex
common to humans and animals, evoked by the
sudden presentation of an intense, usnally nox-
tous. stimutus. Experimentally, the hasic startle
paradigm entails showing individuals slides of
varvi ng cinotional valence |fneg;1tive or positive;
anl arousal tlow or highy {Lang, 1995} and cal-

control

[far ex-

lecting mwcasures of the elec tromvographic
(EMG) activiby ot the masele just under the eve
{._(Jrhlcutarhs oculi) (Vrana, spence, & Lang,
19851 While viewing these sltdes, individuals
are exposed to a loud (around 100 dB) hurst of
white noise (Vrana of al., 1985). Negatively va-
Jenced stinwli {e.g., a picture of a guni produce
a pofentiated startle response (as mcasured by
EMG activity), whereas pleasantly valenced
stimuli {c.g., an erotic picture) produce an at-
tenuated startle response (as shown in Figure
6.15. This patterny has been consistently foumd
across a number ot studies with nonclinical pop-
ulations (Cuthbert, Schupp, Bradlev, Mchamis
& Lang, [995; Patrick, 1994 Vrana etal., 19555,

Other paradigms involve showing partici-
pants filny clips that are intended ta clicit spe-
cific ewotions teg.,

sadness, amusement) or
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FIGURF 6.1 Mean magnitude of eychlink startle
reaction for normal college students during pleas-
ant, neutral, and unpleasant slides. Starlle hlink
magnitude during unpleasant slides is greater
than during neutral slides (startle potentiat:on).
Startle blink magnitude during pleasant slides is
smaller than during neutral slides (startle attenu-
ationi. From “Fmation and Psychopathy: Star-
tling MNew Insights,” by €. ). Patrick, 1994, Pay-
chophysiology, 31, p. 322. Reprinted with the
permission of Cambridge University Press.

having them relive crnotional episodes i their
lives. While participants watch the film clips,
their phvsiological responses are continuously
monilored. Changes in mean levels of re-
sponding from baseline are then compared
across gromps (e, depressed and nonde-
pressedi. Using  these paradigms, we have
Jearned mmch about different elinical disorders
and Iheir impact an emotional functioning. We
discusy these fnlings next.

REVIEALING THE EMOTIONAL
UNDERPINNINGS OF
PSYCHOPATHOLOGY

P chophysiological studies of elinical disorders
have contribited enonvoush to scientists” cf-
forts to elucidate the tvpes of emational dvs-
function that accompany or underlie various
clinical diserders. We review the caisting liter-

ature for five major categories: schizaplirenia,
psvehopathy, aleohol ntoxication, depression.
and ansiety. This review 15 nol intended to be
comprehensive, but to provide readers » ilh an
anderstanding of the general enolional patterns
that appeas to be related ta specific chinical dis-
orders.

Schizophrenia: Disjunction of Response

Plat affect. or the Jack of overt cmotional ex-
pressivily (Neale, Blanchard, Kerr, Kring, &
Simith, 19983, has tor decades hieen consictered
an inportant aspect of schuzophrenia, Only re-
cent cripirical nvestigations, however, have
moved bevond clinician’s ratings and have used
other methods to stndy more conprehensively
whether this characteristic reflects a deeper
cinotional tpainnent associated with sehizo-
phrenia.

Do schizophrenics™ cinclional experiences
and phusiological respanses match their lack of
emobional expression? To answer this quostion,
A Kring and her colleagues {Kring, Kerr,
Smith, & Neale. 19931 conducted several stud-
ies in which thev showed sehizophrenics and
nonschizophrenics inatched by age and edu-
cation? film clips cach intended to elicit a spe-
cific emotional state {ic. neutral, happy, sad,
and fear/disgusti. Phuring the Glo clips, pattic-
ipants” skin conductance responses and heart
mle were measured. Atter cuch tilm elip, par-
ticipants completed o self-reparl measure of
their emotional experience. The researchers
caded lhe facial emotional behaviar ot the par-
Heipants during the filny clip te cxamine
whether the schizophrenic palicnts did indeed
demonstrate emotional blunting. Acvoss their
studies, Kring and her colleagues found that
while schizophrenics show fess facial expression
during both positive and negative bilm clips
than comparison subjects, they report experi-
encing more emotion and achally demonstrate
more skin conductanee activity than their nor-
mal counterparts. The heart rate data were
mixed, and therelore were mere ditficull to -
lerpret. A recent studh by Curtis and colleagues
(19997 found that schizophrenta patients with
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aid withoul flat affect do naot difter from con-
trols i theit slagtle responding ta positive and
pegative slides ar in their vatings of the shides,
lending vet further support Tor the 1olion that
Qat affeet belics the emotional experience of
schizaphrenies.

[ their fallow-up sticlies, Kring and col-
leagues have found thal the disiinetion among
physiology, selbreport, and expressive behavor
cannat be attiboted to deficits in social skills
(Salem & Kring, 19991 Kring and calleagues
Neale ot al., 109%: Lave proposed two possible
explatiztions tor the dispmction of emintional re-
sponse thal appears {o accompany schizoplire-
nia. First, it is possible that sehizophrenies awe
inhibiting or suppressing their emational ex-
pressions. For instance, studies by Gross and [ris
colleagnes te.g., Gross & Levenson, 154951
foutd that suppression of cmational expression
results in nereased physiological activity but
does not aller reported subjechive expenence —
a pattern of responding that is similar to that of
schizophrenies. Second, il is possible that schiz-
aplirenics are processing the emotional stimuli
to the degree that they know what emotion they
shauld feel, but net 1o a degree that alters their
expressive hehaviar or physiology. 1o this case,
imcreases in skin conductance activity may be
respense o the sitnation rather than an emo-
tion-specific response. The findings of Caurtis
andd cosworkers (19993 argie against this later
possibilitv; lowever, only future studies of the
impact of sclizophrenia en emotional foue-
tioning will determine which of these possibie
explanations for the disjunction of respouse
holds truc.

Psychopathy: Distuptions in
Inhibition and Reward

Psvchopaths affen appear to he unusually
charming and pleasant. Researchers consis-
tenity desenibe psvehapaths as being unable to
cxperience cmotion strongly iLavkken, 19573, as
heing cmationally detached from their social
environments, and as lacking cmpathy for oth-
ers (Clecklev, 19821 Given the questionable
nature of prechopaths selfreparts, psvchophys-

i

inlagical studies of emotion provide objective
evidence for emotionad dvstunclion i psw-
cliopathy.

To undestand the specific nature ol emo-
tional dvsfunchion in psvehopathy, many re-
searchers have drawn on Grav's (19731 nolion
that two opposing systems —the behavioral ac-
fvation svstem and the behavioral inhibition
sustet—gnide behavior. The behavioral acti-
vation svstewn (BAST s responsible tor approach
and reward-secking behaviors, such as engagiig
in sexial activite, whereas the behavioral inlo-
hition svstens (BIS 1 is responsible for withdrawal
(aversive’d Dehaviors, such as flecing from po-
tential predators. According to Grav, the BIS
suppresses approach behaniors that mav have
negative consequences tor the organism. For -
ample, the BIS mav mbibit risky sexual behac-
ior. This process is referred to as “passive avoid-
ance,” or the inhibition of reward-secking
belavior due to punishment that is contingenl
an that behavior (lFowles. 19887, Fawles (19851
suggests that psychopaths may not learn passive
avoidance due to deticits i their BI5. Mapping
this onto hehavieral manifestalions af psy-
chiopathy, a weak inhibitory systein mav explain
pevehiopaths’ “emotional detachment,” or their
hvporesponses to cerlain farmis of punishmeut.

A number of stuclics have tested the notion
that psvchiopaths have weak inhibitory swstems
aned show dampened responses to fearful shim-
uli. Normally, individuals would show increases
in arousal in response 1o a fearful stimulus,
demonstrating activation of the BIS, Due to Tiv-
pothesized deficits in their BIS, psyclopaths
v ot show inereases in arousal, and mstead,
mav demonstrate dampened or attenuated heart
rate and skin conductance responses during the
presentation of fearful stimmli. Studies using
a varicty of dilterent emotion-induction ap-
proaches fe.g.. startle, auditory tones) have gen-
cralle supported this view (Hare, 1968; Ogloft
& Wang, 1990); Patrick, 1994: sce Amett. 19497,
tor review ), although one study did not (Paroick,
Bradlev, & Lang, 1993). Similarly, wlien psv-
chopathv was measured as a continuous VATL
able, individuals with high psvchopathy scores
demonstrated smaller increases o skin con-
ductance activite than those mdividinals with
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lower psvchopathy scores i response to a
120-dB tene (Hare & Craigen, 1974 Hare,
Frazelle & Cox 19751

Studies nsing the slideviewing startle para-
dignm have also supported the notion that psy-
chopaths sutfer frone deficits in theic BIS, and
more specificallv, in their fear response. Psy-
chapaths have shown attenuated  startle  re-
sponses imagnitude of cve blink as incasnred by
EMGH o unpleasant slides compured  with
nenpsychopaths, who demonstrated potentiated
startle responses to The same slides (Patrick et
al. 19933 Group differences did not emerge
during the pleasant slides. Moreover, a sub-
group of psvchopaths with extremely high
scares on emotional detachment was tound te
have the most attenuated startle responses dur-
ing the unpleasant slides. Because there is am-
ple evidence thal fear potentiation is associated
with trait measures of high fearfulness {Cook,
Davis, Hawk, Spenee, & Gaubier. 19923, these
dala suggest that psvchopaths are low on the di-
mension ol fearfulness. To determine if this re-
sponise patterning is specific to psvehapaths,
Patrick {1994 compared startle patterns of psv-
chopathic. emotionallv detached offenders and
of autisocial groups of criminals. Startle re-
sponse was measured in these groups during an-
ticipaiion of a noxions blasl of while neise. Only
psvchopaths ind emotionally detached subjects
demonstrated allenuated startle responses inan-
ticipation of the blast. supporting the idea that
this unique startle pattern is specitic to psv-
chopaths (i.e.. not simplv criminals or antiso-
cial individuals) and that the pattern mav be re-
fated 1o the emolional deficils that plague
psvchopathic mdividuals,

Ogloff & Wong (1990} found that the effect
of psvehopathy en physielogical responding
durnng the anticipation of an aversive stimulus
mav depend on the strategies available to avoid
the stimulus. T one condition participants were
able 1o prevent the burst of white noise by press-
mg o button (smulating active avoidance},
whereas in the other condition participants
were not able to prevent it (simulating passive
avoidincel. Compared with nonpsvchaopaths,
psvchopaths showed no mereases moskin con-
duclance activity and greater mereases in heart
rate in the passive avoidance condition. There

were no differences hetween the gravps during
the active aveidance condibion.

More recent theories suggest that in addilion
tiy deticits in inhibition, psvehopaths mav have
an overactive BAS. For example. psychopathic
nulividuals show greater heart ate responses
when rewarded with money after suceesstully
pressing a butlon a certain number of tines
within an allotted tinie petiod (Ametl, Smith &
Newinan, 19971 Arnett and colleagues (1997
suggest that psvchopaths mayv have a “motiva-
Hanal focus™ for reward: as 2 result, they may
see their victims onlyv as bartiers to obtaining
whalever reward thev are pursuimg, and they
mav fecl ne remorse or guilt for doing every-
thing thev can to obtain sich rewards.

In swminary, findings from antonomic stud-
jes have generally supporled elassic nobions
about the emotional impainocuts that clarac-
terize psvchopathv, That is. studics of psw-
chopaths have found that they show under-
arousal i response o fearful stimueli and
overarousal to rewarding stimuli compared with
normal controls. Future studies should include
other measures of physiological respending to
shed mwre hight ou the emolional underpin-
nings of psvchopathy.

Alcohol Intoxication: Dampened Emaotional
Responding and Restricted Attention

Individuals expect that ingesting aleohol will re-
duce their stress and tension [Bennett, Janca,
Grant. & Sartorius, 1993} Is this what actuallv
happens when individuals ingest aleohol™ Us-
mg basic dimensional (arousal and valence;
models of cmotion, Stritzke, Patrick, and Tang
(19957 tested the hvpothess that alcohol acts
nousclectivelvio dampen the impact of aversive
stimuli on overall responding. Thor findimgs
supparted  this hyvpothesis: When individuals
were exposed 1o bath positive ad negative
slides {matched for arousal level), participants
who were maoderatelv intoxicated demonstrated
dampened startte and skin conductance re-
sponses to all stirouli, not just the aversive ones.
Curtin, Lang, Patrick, and Striteke 11998) con-
ducted ﬂ_}”{)w—n]} shu]_‘.' {0 examnine the spe-
cific mechanans bv whicle ateohol intoxication
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dumpened analional responses. They exposed
inclividuals ta o threalening condition jone in
which they expected 1o receive shocks) and a
safe condilion (one in which they expected nol
to receive shocks) Consislent with the tindings
of Stritzke and colleagues (19951, across both
conditions. individuals who were maoderatels in-
losacated showed dampened startle tesponses
compared with those who were not. but tor both
sroups, startle response was greater in the threat-
enitg condition Huan in the safe condition. Star-
te polentiation during the threatening congli-
tion disappeared tor the infoxicated indisiduals
only when a distracting sthoulus {positivels va-
lenced and lighlv aronsing slides) was also pres-
ent. Tor the individuils who were not intoxi-
cated, thie presence of the distracting stimulus
did not alter the startle response. These findings
support theories thatalcohol intoxication results
in “rovepia,” or linited atlenlion o stresstul
stimuli in cognibively demanding situations
Steele & Joscphs, 199071

Drespite growing cvidence that aleohol in-
gestion affects emotional responding in meas-
urable and predictable wavs, fow studies have
examined how afecfiolism attects cmnational re-
sponding. .\ future step may be to combine the
methiodalogical sophistication of studies such as
Curtin (19987 and Sinztke (19951 and 1heir cal-
teagues o examine individnals who have alco-
holisun and those al risk for the disorder.

Depression: Electrodermal Hypoarousal
and Dampencd Positive Affect

The clinical literature snggests that depression
mereases the experience of negative emation
and decreases the experience of positive cmo-
tion. Consistent with these reports, empirical
cvidence stuggests thal depression diminishes the
expericnce and expression of positive emotion
during positive emotional events. Across a vari-
etv of tusks intended o elicit pleasant cniotional
stites leg,
events, watchiog funny films ar pleasant slides,

tasting sweel dr ks, or smiling on command;,
depressed individuals report experiencing fess
nosttive cinotion (Berenbaum & Oltmanns,
1992; Gehricke & Shapiro, 199%; Schiwarlz el

imagining  or recalling  positive

ab, 1976Ga, 1976b) and displin less [acial be-
havior (Schwarty et al, 1976a, 1976by andfor
fewer positive facial expressions (c.g., happiness
{Berenbaum, 1992; Berenbaum & CHtoanus,
199Z; Jaeger, Bored, & Peslow, 1980; Jones &
Pansa, 1979; Triosi & Moles, 19991 than their
nondepressed counterparts.

The few cxceptions to the general pattern of
attenuated positive emotion in depression are
studies that demonstrate no differences hehween
depressed and nondepressed groups in cxpres-
sive facial behavior, as mcasured by elec-
tromivographic methods (Gehricke & Shapiro,
1995: Oliveau & Willmuth, 19795 These dis-
crepaitcies mav be die to different means of
cliciting emotion and to the ditferent muscular
sites at which EMG activity was recorded. Tor
example, Gehricke & Shapiro asked partict-
pants to imagine situations in which thev might
feel positive emotions; this may be a less effec-
tive means of eliciting emotion than laving par-
ticipants reexperience an emotion or inducing
emotion through filnt clips. Olivean & Will-
muth measured cortugator activily: (mnscle
movemenl above the evebrows) onlv, despite
tindings that zvgomalic major activity {mnscle
movermnent around the mouth; mav be more ap-
propriate to studv in the contexl of positive enmo-
tion, and findings that demonstrate differences
in zvgomatic majot activity heiween depressed
ancl nandepressed persons (Schwarte ¢t al.
1976a, 19706h}.

What about responses 1o negative events?
Studies of the effects of depression on emotional
reaclivibv during negative emotional evends have
vielded a mixed paltern of results. While one
study found that depression augments the re-
ported cxperience of sadness (Schwartz ot al,
1976a), several others found that depression does
ol daffect the reparted experience of sadiess and
other negative cinofions feg., disgusty (Beren-
haum & Oltmanns, 1992; Gehricke & Shapiro,
1998; Schiwarls el al., 1976b1. Shilarly, de-
pressed individuals either display more (Beren-
haum, 1992; Greden, Genera, Price, Ferbere.
& Tevine, 1986; Jaeger et al.. 1986; Sclnsartz ef
al., 1970, Teasdale & Bancraft, 1977,
Moles, 19997 or similer amounts of facial
behaviormumbers af facial expressions as their
nondepressed counterparts during negative emo-

Trowst &
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tional evenls (Berenbaum & Oltinanns, 12
(Mivean & Willmath, 1979 Schwartz et al..
197 6a, 197600 Stadies in which depressed par-
Holpanits express nore negative emotion than
nondepressed participants primarily use imagery
tasks to elicit emotion. Therefore, 1t 1s possble
that i these studies. group differences are due
to difterences in the abilitv to generate cmo-
onal nnages or in the intensity of images gen-
eraled by depressed and nondepressed groups.
To lest this notion, Berenbaum and Oltmanns
11992 used standardized stimuli {aversive tastes
and filin clips: 1o indnee negative emolion
their participants. Thev found no differences be-
lween depressed and nondepressed individuals’
reported cinotions and negative facial oxpres-
sions In response {o these stimub.

With the exception of studies that mcasure
expressive behavior via electromvagraphy, mosl
ot the studies desenibed above did not mcdude
physialogical measures. However. a large bodv
of researcl has compared the clectrodermal and
cardiovascilar responses of depressed and non-
depressed gronps i response to stressful slim-
uli e, mental anthmehic, auditory tones,
bursts of toud noise). These studics have found
that depressed individuats show fess electroder-
niual reactivity than do nondepressed individu-
als (Donat & MceCollough, 1953; Dawson.
Schell. and Catania, 1977, Greenfield, Kate,
Alexander. & Rocssler. 1963; Tader & Wing,
tans: MeCarron, 1973; Noble & Lader, 1971
Zuckenman, Persky. & Curtis, 1965). It has
breen suggested that such reductions i electro-
dermal reaclivity reflect the state of low arowsal,
withdrawal, and internal preoccupation that
charactenizes depression (Dawson etal., 19775
however, studies by lacono and (D][Ldgu(‘q la-
cono ¢t al.. 19831 have found that even remit-
led vmipolar and bipolar depressives show the
same clectrodermal palterns, suggesting hat

these patterus are inarkers of ask for depression
(see below: Future studies that include indi-
viduals with Listories of depression and that ad-
migsler ernational lasks will be able to deter-
mine whether electradennal hyporesponding s
not onlv amarker of depression, but also an -
dex of o ampencd crnotional reactivite

studics of the effects of depres:lon ol

changes in cardienascular reachvite i response
to stressful stinuoli fe.g., mental anthmetic, au-
ditorn tones, bursts of Toud noiser vield a less
consistent pattern of results. While sone sladies
suggest that depressed individuals demonsirate
less cardiovascular reactivibv in respanse to stress-
ful stimuli than do nendepressed individuals
iDhaveson of al, 19771, others find no differences
between the gronps (Zuckennan et al., 19683,
Moreaver, researchers argie as lo whether fornd
differences in cardiovascular reachivilv are duc
to the state of withdrawal and mtemal preoceu-
pation that characterizes depression (Dawson ct
al, 19770 or to wariables that are often con-
fonnded with depression, such as medication
nse and anxiety (lacono et al, 19531 As with
studtes of electrodermal reactivity i depressed
groups, few studies have exanomed whether de-

pression alleets the cardiovaseular reactivite of

mdividuals in response to stimuli that target spe-
cifte emotions and that more closely simulate
emotional situations in evervday lite.

To this end, Tsai, Pole. Levenson, and
Muofioz {under reviewi compured the cardio-
vascular and electrodenmal responses of de-
pressed and  nondepressed  Spanish-speaking
Latinas to sad and amusing film chps. They
found that acrass the film clips, depressed Lati-
nas showed smaller changes m skin condue-
tance activitv but no ditferences m varions
measures of cardiovascular respouse te.g., heart
rate, finger pulse amplitude, pulse transmission
time to the ear} compared with nonnat controls,
which is consistent with the above literahure.
These phyvsiological findings occurred agamst a
backdrop of differences in positive expressive
behavior and reports of anger and contenipt:
depressed Latinas smiled less and reported ex-
periencing mare anger and contempt than did
their nondepressed peers. I'uture studies should
examine whether these findings are specific to
depression and whether they hold Tor other cal-
tural growps and tepes of depression.

Anxiety Disorders

Phuvsiological Tperaronsal teg, aceclerated
heart rate, hightheadedness, exagrerated startle
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response, muscle tensiond is a central feature of
many of the anxiets disorders. including post-
generalized anxiety
disarder, phabias, and panic disorder {Ameri-
can Psvchiatric Association, 19945, Psicho-
phvsiological studies of individials with anxiely
disorders have Tocnsed on two main questions:

I3 Does Inperaronsal occur specifically i re-
spoise o the threatening stunadus? (27 What
are the particular clicilors of an anxious
ln answering these gueslions, these

tranmabic stress disorder,

episode?
studies have often reveated other nporlant as-
pects of anxieh disorders. Given the wide vari-
etv of anxicty disorders, we consider each one
separately.

FPhaobias: Conscious arnd Nonconsclous
Stimulus-specific Fear

A phobia s the tear-mediated avoidance of an
object or siluation that disrupts nermal daily
functioning. Not surprisingly, evidence suggests
that when phohlu are exposed to the objectis)
of their fear, their phyvsiological responding in-
creases. For example, 10 vivo exposure to ani-
mals prodiced reports of fear as well as -
creases in heart rate and Dblood pressure in
anitial phobics {Grev, Sartory, and Rachinan,
19749 Nesse et al., 19851, Individuals with driv-
ing pliobia denonstrated bigher heart rates and
increased respiratory minute volune compared
willt nornmnal controls during doving tasks (Sar-
torv, Roth & Kaopell, 1992},

Davidsan, Marshall, Tomarken, and Hen-
riguies {20001 and Hotmann, Newinan, Ehlers,
and Roth (19951 also fonnd that compared with
normal controls, individuals with a phobia of
speaking i public demonstrated  increased
heart tate and blood pressure during speech
challenge tasks, as well as greater tightsided
LG activite (Levin el al, 1993} Greater right-
sided ELLG activation and inereases in heart rate
were associated wilh increases in selfreports of
anxicty m this smnple. Thiese findings are con-
sistent with those that link rightsided EEG
assmmetrs to the experence of withdrawal-
related emotions such as fear {Davidson, 1995).
Other research snggesls that among individuals
with phobia, thase with specific phabias mav

‘ B

demonstrale even greater phisiological arousal
than those with generalized Tonns of phobia, de-
spite the fact that the latter group actually re-
ports more fear and distress during o speech task
iHeimberg. Hope, Dodge. & Becker, 19915
Levin el al,, 19931 For exanaple, Holmanno and
colleagues 11()93' found that although mdivid-
uals who had aveidant personalite disorder and
generalized social phobias reported more anxi-
ety than these without wvaidant persanalite dis-
order but with a specific phobia of public speak-
ing <during a specch lask, the latter group
demonstrated higher heart rate tesponses and
smaller T-wave amplitudes (assocated  with
greater svmpathehc cardiac activin g than«lid the
{Ur[]l(_‘r L;TU”]} BUH[ ;r(ﬂl])\' T(’p[]['tt(l rore E”l\:].—
ety than norinal controls. These tudings suggest
that individuals with discrete social phobias wnd
those with generalized social anxiety mav basce
their reports of anxieh on differen! things. For
mdividials with diserete sacial phobias, reports
mav be based on actual physiologieal response,
whereas for individuals with generalized social
anxiebv, reports mav be more influenced b their
cxpeclation of an anxiche-prov OLmL, cventt,

Does heightened phyvsiological arousal ioore-
sponse to a fearful stimulus require conscious
processing? ln a serminal study, Ohman and
Soares { 1994) found that viewing pictures of spi-
ders and snakes elicited higher levels ot skin
condiclance achvity among spider and snake
phobics, respectvely, compared with normal
controls. T heir findings held evenwhen the pic-
tires were presented verv brieflv and were
masked lo prevent conscious recognition of the
mages. Moreover, higher skin conductance re-
sponses werce specific to particular phohias; that
15, snake phobics reacted to pictures of snakes
but nat spiders. and vice versa. Thus. plvsio-
logical methods have resealed thal for phabics,
stimulus-specitic tear responses accur almaost in-
stantaneously, even betore individuals are able
to report vicwing e object of their fear,

Panic Disorder: Internal and
External Elicitors of Fear

One of the greatest contnibutions made by pa-
hoplnnu]oum] studies is in owr understangd-
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ing of panic disorder. huiiallv. mdividuals with
panic disorder were thought 1o hyperventilate
more easih than normal cantrols becanse of de-
creased levels of carban dioxide m their bleod.
However. researchers found that the mecha-
nism of panic attacks is quite different: individ-
nals with panic disorders appear to be wore
rather Hian less sensitive to arterial carbon diox-
ide than are normal controls (Gorman et al.,
19581 Building on these hindings. the expen-
mental adiinistrittion of carbon dioxide to
panic patients hias become a usetul tool e stidy-
ing wliat triggers a panic attack.

Not surprisingly. studics thal have compared
the emotional respenses of individuals with
panic disorder with these of nermal controls
have found that subjects with panic disorder
demonstrate hagher heart rates when exposed
to panic-inducing situations. such as crowded
streets and shopping malls (Khawaja, Oci. and
FEvans, 19931 In addition, mifemal physical sen-
sations associated with pantic attacks also appea
to he powerful elicitors of fear for indiduals
with panic disorder. For example, Goetz and
colleagues (19931 monitored individuals” phys-
iological responses during in vive panic attacks
lhat accurred in response to placcbo infusion
and found that the panic attacks were preceded
by a 10% increase m heart rate and mereases in
minute ventilation and tidal volume during the
two sinutes prior to the begimning of the at-
lack. Others (Gorman et al, 19851 have found
that aller administrabion of carbon diexide. in-
dividuals with panic disorder demanstrate panic
responses more often than those with othee ans-
ek disorders. also suggesting that the co-
occurrence of mternal and external clicitors of
fear mav be specific to panic.

Generalized Anxiety Disarder:
Nonspecitic Hypervigifance

Generalized anxdete disorder (GAD) is assaciated
with persistent and excessive auxiety and worn.
accompanied by svinptoms  of - heightened
aravsal, sucle as restlessniess and mnscle lension.
Although onlv i lemdful of stidies have focnsed
on the emotional impairments assoclated with

cenerabized ansiety disorder, existing shiclies gen-

crally support clindeal deseriptiens of Hhis disor-
der. For example. subjects with GAD demon-
strate faster hearl rates compared to cantrols dur-
ing Dbascline, and worrving is associated wath
mcreases in physiological responding JThaver et
al, 19965 Thaver and colleagnes 20000 also
founid that cornpared to conbrals, individuals with
GAD demonstrated grealer Ticart rate accelera-
tion in respense to 1ovel threatening shmuli and
stower habituation m response 1o novel neutral
stimuli. In the same stadv, the anthors found that
after a number of teials, participaots with CAD
demoenstrated conditoned anbicipaton heart rale
deceleration it response to threat words, sug-
gesting thal thes are able to cmploy shategies to
protect themselves against anticipated thircalen-
ing stimuli fe.g., via motivated mattention or -
ternally directed attention .

Posttraumatic Stress [hsorder:
Trauma-specitic Fear, Slower
Habituation to Novel Stimuli

The DSMIV (American Psvehiatnic Associa-
tian, 1994, p. 4281 describes posttrniabic stress
disorder (P1S13) as a cluster of "characteristic
svmptoms followmg exposure o an extreme
tranmatic stresser.” Thus, ibis not surprising that
compared with other male combat velerans,
those with PTSD demonstrate msercased hearl
rate, skin conductance, and hlood pressuse re-
sponses [Keane et al, 1998 O, Pibman, Fasko
& Here, 19937 and exhibit higher levels of
plasina iBlanchard,  Kolb,
Prins. Gates, & McCov, 1991 when audion-
swally presented with trmimarelated stimuln or

notepineplirine

when asked to mmagine trowma-related scenar-
ios. Another studv compared the physiological
responses of World War and Korean War vet-
erans with and withouwt PUSDY during script-
driven imagery tasks (Orr et all 199301 'The
seripts varied e content. Although the two
erovps did not diffec i then selfreported eme-
tions, thev did difter i ther phsiological re-
sponses theart rate, skin conductimee, and elee-
tremvographic responsest during the seript that
incliuded personal combat matertal. o highly
tranma-relesant sthoulus. The phsiclogical re-
spanses of the two groups did nat differ during
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seripts that ineluded personal travma material
nurelated to PTSD or during standard combat
seripls, suggesting thal for veterans with PUSD,
micreased aransal nceurs onlv in response to per-
sonadlv triumatic mterial related ta their
PTSD. Heightened physiological arousal in re-
sponse o trawma-related cues may be o result
of classic aversive conditioning |Plhllr]]l 9881,

Findings trom ather studies also stuggrest that
veterans with PTSDY do nal show imercased
phusiclogical aronsal 1o non-travma-related ma-
terial. For exaniple, Casada. Amdur; Larsen,
and faberzon (1998 and Ohr, Meverlioff, Lud-
wards, and Pitman (19951 fonnd that during
generic stresstul and emotion-cliciting tasks
te.g., standing up from a rechiing position, per-
forming a mental arithmene task, placing a
hand in ice water, and viewing negativels va-
Jeneed and arousing slidesy, PTSI and non-
IS combat veterans did nat differ in their
phisiological responses, as measured by heart
rate and svstolic and diastolic bloed pressure.
Interc ahnw]\ this pattern of results has been
found to ditter for nonseterans with PTSD.
That is. research on nem-combatrelated PTSD
indicates that personally significant trawmatic
seripts that are unrelated ta Hie cause of the
FESD tee, an individual who has a traumatic
memory of o traffic accident, but whose PTSD
oceutred i response to sexual assault) mav
clicit  heightened  phyvsiological — response
{Shalev, Gelpin, Orr, & Pitman. 1997 The dif-
ferenices e specificity between civilian and vet-
eran groups mav be due to factors such as du-
ration of the 'L S1Y or the severitv of the trauma.
More research is clearly needed o identifv the
source af these different findings.

The DSM-IV alse lists exaggerated startle re-
sponse as a kev feature of PTSD, suggesting that
individuals with PTSE respond more strongly
fo unexpected stimuali than do nermal contiols.
Rescarchers have examined whether this elini-
cal feature ot PISIY maps on to participants’
behavior in the laborator by measuring startle
responses to sudden and unexpected bursts of
noise For example, Qe Lasko, Shalev, and Pit-
man { 1993) administered a 95-dB burst of white
noise lo Vichunn veterans with and withaoul
PTSE. Thev fouud that veterans with PTSD

showed imereased muscular startle response and
had skin conduclance responses whose magni-
tude returmed to baseline at slower rales tan
those of non-PISD contols. Other stadies
IMetzger et al, 1999) Shalev et al | 2000
showed startle response in survivors of non-
combal unna, such as accidents, terorist at-
tacks, and childhood sexual abuse. Similarh,
civilians with PUSD showed greater heart rate
acceleration, and their skin conductunce re-
sponses took longer to retiuen 1o baseline than
dicl those of trauma survivors without PTSTY.
Studies using stattle eveblink data support these
findings {Shatev et al., 2000,
study did not find a difference in cveblink mag-
nihide and habituation between subjects with
PTS1D and normat conteols {Metzger el al..
199 However, this dispant in findings 1y
be due to 1he fact that Metzger and collcagues
$19991 included alt wamen (whercas other stud-
ics have either included only men or bath men
and women!, and because their contral gronp
appeared to be difterent from thaose of other
studies. In general, the majorih of sudies an
PTSIY report differences in the eveblink re-
sponses of PTSD and non-PTSD individuals.

PTSD-related increases in responses to star-
Hing stimuli hold acioss threatening and safety
conditions. For example, veterans with PISD
demonstrated increases in startle reactions in re-
sponse to holh threatening (anlicipation of elee-
tric shock) and safetv cues (no auticipation of
cleetrie shocks, whereas normal conteols did not
Grllon & Morgan. 1999; Grillon, Morgun,
Davis, & Southwick, 1995 Grillan and Mor-
gan {1999 fonnd that by a second stidy session
twhich oceurred several davs latery. veterans
with PI'SD began 1o show ditterent startle re-
sponses to the threatening and safe stimuli,
Thus, the lack aof differentiation in startle re-
sponses to sate and threatening cues may reflecl
delavs in learning rather than chronic deficits
in differentiation.

In summary, the effects of PISD on cmo-
tional responding appear to vare for different
tpes of PTSDD (combat related versns non-
combat related). Tor veterans, PTSD increases
cmotional responding to 'TSD-related tranma
material anly, whercas for civitians, PTSD in-

although one
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creases emolional responding to both PTSD
and non-PISD-related  tranma material. For
both groups. however, PTSD appears to alter re-
sponses 10 govel stimuli and 1o ncrease the
Lt of time needed to differentiate bebween
Ihreatenimg and safe stimubi.

‘INie tindings discussed above illustrate how
psvchophysiological studies have advanced our
knowledge about varions clinical disorders, and
i some cases, have dispclled miscancepions
About the disarders that werce based solcly on
behavioral ohservations or self-reports. In the
following sections. we focus on the wavs n
which these findings and others can be used in
climcal settings.

PHYSIOLOGICAL PATTERNS
ASSOCIATED WITH RISK FOR
PSYCHOPATHOLOGY

I addition to disorder-related alterations m
cmotional funclioning, physiological methods
lave been used to identify risk for ps-
chopathology. These physiological  patterns
have the patential to identify individuals that
re al visk for various disorders, allowing the im-
plenientation  of relevant interventions  that
might prevent the full expression of the disar-
der in later life. In the studies reviewed above,
COmparsans were made between individuals
who did and did not bave a given disorder. In
stndies of phyvsiological patterns associated with
inereased risk for a disorder, nonc of the par-
licipants currently have the disorder itself; in-
slead, comparisans are made hetween individ-
uals wha ether do or do not have a family
historv of the relevant disorder. In the next sec-
Hon. we discuss physiological patterns that are
sssociated with increased sisk for the onset of
vaeous clinical disorders and that appear to ¢
relevant to emolional functioning.

Alcohol Abuse and Dependence

I'he degree to which an individual finds alco-
hol ta be anxtolic {or anxich reducing) may

depend on whether she ot he iy at nsk for al-
coholism. Physiological patters that have been
associated with risk for atcobolism inchide elee-
trodermal underresponding m anticipation of
punishment, increased plivsiological respond-
ing to stressors while sober, and greater aleohol-
induced dampened responses Lo stress. Tor ex-
amnple, Finn, Kessler, and  Dussong (1994
found that individuals with a positive familv his-
tory of alcohalism were electrodenmally tess re-
sponsive to canditioned signals for an clectric
Jiock than those without a famity Tustory of al-
coholism: this response was also related to a his-
tory of drinking problems. Tidividuals with fam-
ilv histories of aleoholism showed higher heart
rates during electric shock while sober than
those without (Finn. Fadevwine, & Pihl 1992
Finn & Pild, 19871 and aleohol consumption
led to a marked decrease in stress reachvity in
high but not i low eisk groups (Finn & il
1957, 1958, Levenson, Ounna, & Meek, 19870
Morcover, among those with a fanaly history of
Jeoholism, individuals with @ multigenera-
tional histor as opposed fa a single generational
history showed greater rediction i stress reac-
Livity after alcohol consumption iFFinn & Pihl,
19887 Finn. Kessler, and Hussong {1994 sug-
gested that these patferns inay indicate that in-
dividuals at tisk for aleobolism underrespond to
signals for punaishient, increasing the  fre-
quency of extreme drinking behavior,

Depression

Phvsiological patters that appear o le associ-
ated with risk for depression include frontal
hemispheric asvmmetry n FECG respending
el skin conluctance nnderresponding. For ex-
ample, Davidson wnd colleagies have found
that greater right fromial activation (campared
with left frontal activation) dunng bascline 1s ye-
Luted to increased susceptibility to negative af-
feet, whereas greater left frontal activation {com-
pared with right frontal activation)  dunng
bascline is relatesd to meseased susceptibility to
positive affect in nonmal samples ('l'omarken,
Davidson, Wheeler, & Doss, 19923 For exam-
ple, Tomarken, Davidson. and  Henngues
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(19907 tound that relative right lrontal activa-
lioa during bascline was associated with greater
levels of negative emotional responding to 1ee-
ative film clips. FFrontal asynunetny is not asso-
ciated with a broad dimension ot general emo-
tional reactivity {Tomarken et al. . [992) Recent
tindings suggest that left and right trontal acti-
vation mayv be related To approach and with-
drawal tendencies ratlier than to positive and
negative aflect (fHamon-Jones & Allen, 1997:
Sutton & Davidson, 19973,

What implicalions do these tindings have
for depression? A number of studies have
demanstrated relative leflt frontal hypoactiva-
tionn depressed persans {see Davidson, 1995,
tor review; Henriques & Davidson, 1991; Scha-
etfer, Davidson, & Saton, [983) Less left
trontal activalion appears to differentiate pre-
viously depressed subjects frony healthy con-
trols (Henrigues & Davidson, 19903, suggest-
g that it mav reflect a volnerabilite to or
residie of depression. Moreover, there is sonic
evidence that ELG asvmmietry patterns may
differentiate depression front anxict {Keller et
al., 2000). Asvinmetry scores have demaon-
strated excellent indernal consislency, adequate
tesl-retest stability aver three weeks ('Tomarken
ehal. 1992} some degree of familial transmis-
sion, and some utililv i dentitving individu-
als at risk for the disorder (Field, Fox, Pickens,
& Nawrocks, 19951 suggesting it mayv be a
physislogical marker for depression (Lacono &
Ficken, 1959 1t s impaortant to nole, however,
that some studies have not found differences
nr frontal activation in depressed and nonde-
pressed individuals (Reid, Dike, & Allen,
{9951 Although it has been proposed that
methodalogical differeices make it difficult to
compare hindings across studies (Davidson,
19955 only future studies will determine if this
i Ihe case.

[ addition to LEG asynumetiy, skin con-
thictance nonresponding has been found to be
a muarker for both unipolar and bipolar depres-
sion Tor esamiple, lacono and  colleagnes
{1953 found that individuals with a histor of
unipolur and bipolar depression who were not
currently depressed  showed dampencd  skin
conductance respanses compared with noral

conlrols i response to a series of tanes. during
breathing exercises, and during a rest periad.

Posttraumatic Stress Disarder

Scientists have found thal phsiological re-
sponding during baseline mayv predict posttran-
matic stress diserder. For exaople. Shalev and
co-workers (19987 assessed selfreport and physi-
ological responses of civilian Iramna sunivors
upan their artival at the conergencs raom of 4
hospital and tollowed them tor several months
alter their injtial visit. Those individoals who had
higher heart rates during rest fonr months after
the trauma originally occurred et eriteria for
PUSD. Other studies have wsed psschophysio-
logical parameters to differentiate hetween indi-
viduals with current diagnoses of PTSIY and nor-
mal controls (with and without a persanal history
of traumaj. Inereases in heart rate, hlood pres-
sure. EMG, and skin conductance levels during
neutral and anxiet-eliciting tasks sesulted in
64-80%  of comrcet classification i Blanchard,
Kotb, & Prins, 1991; Keane et al., 19981 Al
though future research is needed, findings from
existing studies suggest that psvchophvsiological
measures can be a usetul addilion to selfreport
measures i establishing diagnosis of PISI.
Thus, psychophysiological measurements, used
in concertwith other soarces of information. mas
prove to be invaluable in identifving not onlv in-
dividuals who are at risk for a disorder, but also
individuals who mav require additional treat-
ments fo ensure 4 smooth recoven.

THE USE OF PSYCHOPHYSIOLOGICAL
METHODS DURING TREATMENT

Psvehiophysiological recardings wan be used in
a number of wavs during the course of treat-
ment. First, the changes in emotionul respancl-
ing reported in the beginning of this chapter
might be nsed to index clinteal impravenient.
Far cxample, to assess the effectivencss of treat-
ments tor phobia, measures of skin canductiice
activity may be obtained at anv time during the
course of treatment lo determine whether the



66 | Clinical Personality Assessment
patient continues to fear the relevant stimulus
evenr without being aware of having heen ex
pased to it (as found by Olman and Soares.
19941 Sceond, physiological measures mav
identifv imdividuals who are the most responsive
to particular treatments. For exaraple, increased
lieart rate during therapy among patients with
anxieh disorders has been shown to be assoct-
ated with success in therapy (Lang et al. JU9S).
Pitiman and collcagues (1996) also found that
nereases 1 heart rate during the first exposure
sesston were assacialed wilh greater decreuses
in the intrusive sstaptomns of 'L SD during the
covrse of flooding therapy. Physiological meth-
ods 1y also be used to ensure patient compli-
ance during treatment. For example, i a study
of image floading Iherapy for PTSD, sigmificant
mereases in within-session habituation were oh-
served during the initial sessions for hieart rate,
sk conductance and EMG activitv, and nan-
ber of bodv movemenls (Pitman et al.. 19961
These physiological data resembled findings
based on self-report ratings. providing evidence
that patients were processing emotional content
during the inilial sessions of exposure therapy.
[Finally, phyvsiological measures may also be
used to test the effectiveness of specific thera-
peutic terventions. For example, Teasdale
and Bancroft {1977 and Teasdale and Rezin
(19780 examined the effects of cogmitive ther-
apv - techniques, changing the content  of
thonghits and thought-stopping. respectively, on
emaotional responding in depressed patients. Al-
thangh they Tornd that mantpulating thought
content altered  facial - corrugator
thoughtstopping did not, shedding somne light
on which cognitive techniques are useful ror
not) in altering the moads of depressed patients.
Gaven the smportant data that psvehophasi-
ological measures provide, it is somewhat sur-
prising that psvchophysiological measures are
not used more in the treatment of clinical dis-
orders. Tt is our hope that as our knowledge
abaut the emotional underpimnings of various
forms ot psvchopathology increases, researchers
and clinictans alike will begin to examine the
ubility of such psvchophyvsiological methods in
chinical settings.

activily,

OTHER SOURCES OF VARIATION IN
PHYSIOLOGICAL RESPONDING

When interpreting physiological differences he-
tween clinical and rormal groups, il s oribical
to consider whether such diflerences nav he
dne to developimental, sex. or racial differences
i phusiotogical respanding rather than to the
vresenice of a clinical disorder For example,
psvchophssiological nweasires are subject to
malurational climges v carlier life, und there-
fore muay reflect growth, In the case of startle re-
sponding. modulation abililies de net matare
until 5 vears of age {Omilz, Gulhrie, Kaplan,
Lane, & Narman, 1980, Since there has been
mterest inousing startle as 0 measure of psv-
chophwsiological risk inn childhood disorders
(Grillon, Dierker, & Merikangas, 19971, matu-
rational differences inaneasure over develap-
ment miav be important to consider. Matura-
tionial changes occur at later stages of the
hwman life span as well. For exaniple, inone
of the few studies lo vse multiple measures of
ciottonal responding in ald age, Tsai, Teven-
son, and Carstensen (20000 fonnd that older
adulls demonstrated smaller changes in cardio-
vasentar responding than did vounger adulls
during sad and anmsing tilim clips. These phys-
wlogical differences vecured against a hack-
drop of no age difterences in selfreporls of cino-
tionat experience or expressive behaviar, Thus,
decreases in physiological responding in old age
should not be mterpreted as rednetions i the
capacity to experience cinohions. Of course,
nanpsvchophysiologica]l measures of emation
are subject to maturational changes as well. For
mstunce, some evidence suggesls that prior to
the end of the first vear of Tie, reliable assess-
ments of enmobional expressions are extremely
cdifficndt to obtmn (Camras & Tzard, 19913 and
infant expressions of basic cmotions such as
anger and surprise mav not be direct analogues
ta adull expressions (see Camras, 19943,
Physiological responses mav also vare by sex.
For example, autonomic responding leg.. car
drovascular activityy is influenced by hormonal
changes assoctated with different stages of the
menstrual ovele for women (Kaplan, Whitsett,
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& Robinson, 1990, Litde & Zabun, 1974
Litschaner, Zauchner. Hucemer, & Kafra-Luoet-
o, 190951 This factar and others related to
shuvsiological ditterences hetween men and
women shonld be considered when one inter-
prets group ditterences i physiological re-
sponding.

Across a nnmber of studies,
plivsiological  respanding  during emaotional
events do not seetn to vany for some cultural
sroups. For example, the directed facial action
task (a task 10 which patticipants are instrueled
to make facial configinations that rescinble pro-
totvpical  emobional  expressions)  has  been
shown e be effective v allering autenonmuic ac-
tivitv and subjective reports of cmational expe-
rience wmong American subjects. Lovenson,
Ekman, Heider, and Friesen 119925 studied the
physiolegicat responses and subpective reports
of emntian during the directed facial action task
among Miaugkabau men (an ethnic group
from West Sumatra). These findings were com-
pared with data previonsly obtained from a
North American sample. The results suggested
that white the patterns of phasiological response
differed for specific emotional configurations,
the pallerns were consistent for the two culbural
Sinnilarly, no diffecences have heen
fouud in mean fevels of physiological respond-

ing between individuals of Chinese or Euro-
pean descent diring emotional conversations
with thetr romantic partuers aboat areas of con-
AMict in Hieir relaionships (Tsa & Levenson.
19971, while watching sad and amusing film
clips i Tsat, Levenson, & Cantensen, 20003, or
while deseribing past anger-provoking micidents
aloud {Drun‘)mond and Cuah, 20010, In Tsai
and Levenson {19971 and Levenson and co-
workers (19923, differences were found in re-
ports of cmotional expenience, suggesting that
in certain situations, calture may intluence -
lepretation of phusiolegical response. Althougly
much more research is needed m Huos area—
particularly stueies  that
groups — existing studies suggestihat culture ex-
erts little mfluence on plusiological responding

STOUs.

include  non-Asian

during cmotional cvenls.

Other  differences thal mav charactenze

wean ovels of

| 6bv

gronps, however, mav aller plusialagical re-
spending. For example, several stadies lane
documented lower tevels of skin condonctance
cesponding amaong African Americans com-
pared with their Cancasian counterparts fe.g.

Davis & Cowles, 19590 These ditferences have
beeu attributed to properlies of lighter and
darker skin pigmentation e, rel: 1t|u11~.l)1p he-
tacen number of sweat glands and skin con-
ductance) Jobnson & I,dndmL 19653, These
findings suggest the noporlance of identitving
phivsical sources of ditferences i physintogical
responding so as not to mismterpret gronp dit-
fererices that mav be due to physical rather than
to cmotional or psichopathological variation.
For example, the Tower levels of skin candue-
tance responding due
should not be misinterpreted as a greater sk
for depression.

to skin pigmentation

FUTURE RESEARCH DIRECTIONS

Cleawhy, there ts inuch room jand need) for fu-
ture rescarch that explores the psschaphysial-
ogyv of emotion and psvehaopalhology. Building
on the work deseribed 0 this chapter, hulure
studies should Tuclude moere diverse compari-
son groups (e.g., individuals with ditferent clin-
ical disorders, individuals of different cultural
hackgrounds? to examine the generalizabilite of
the findings. Maost of the klud](‘ﬂ described here
did notmchide groups with disorders other than
the one of interest, and therefore it is unelear
whether the found deficits in emotional fune-
toning are specitic to the clinical disorder or
instead reflect a more general mmpairment i
cmational funclioning. Futnre sludies are also
needed to exanine how phvsiologica! deheits
i emotional functioning change over the
course of the disorder. For L\dmple iy the case
of schizophrenia, does Ihe disjunction of emo-
tonal responding become more intense as the
feved of desfunclion increases? Shudies that ex-
pand their measuteinent of phasiological re-
sponding to include more than mean levels of
responding (e.g., patterning) mav reveal even
more wavs in which emotional tunctioning is
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inpaired with various disorders. With the onset
ot innovabive plsiclogical techniques icg.
fVIRD, the future holds even more direct wavs
ol ncasunng physiological processes that we
ence conld onlv infer (e.g.. localization of brain
aclivity and function). Finallv, studies that ex-
pernnent with and evaluate the use of phyvsio-
logical techniques in chnical settings are sorelv
needed. These studies can hesl ensure that the
knowledge we hive gained wbout physiology,
emotion, and psvehopathology is improving the
lives of indviduals afthicted with mental illness.

CONCLUSION

I this chapter we have reviewed the literature
that exarmines the effects of various forms of psi-
chopathology en emational functioning, wsing
pevchophysiological ethods. We have  de-
seribred the polential clinical uses of sucl find-
ings and reviewed other studies that have actu-
llv used psychophysiological methods to assess
risk far developing a disorder, to predict recov-
erv, and to monitor clinical improvement. Fi-
nallv, we have discussed possible sources of vari-
ance i physiological responding that are not
reluted to psvehopathology, such as age, sex, and
skin pigmentation. It is our belief that physio-
logical measures—while subject o measure-
mend error and misinterpretation —can provide
mpertint and useful informatien about the
emctional state of mdividuals when obtaimed
properly ad i the context of other methods
behavioral  observation). More
specificallvwe believe rat physiological melh-
ads have and will continue to reveal central fea-
tures ol various clinical disorders as thev relate
to cinotian. Thas knowledge is critical {0 the
treatment of individuals who saffer from vari-
ons torms of mental llness worldwide.
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