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Abstract

We investigated emotional disturbances in 36 schizophrenia patients, 48 of their first-degree relatives, and 56 controls
to determine if abnormal affective startle modulation could be associated with genetic risk for schizophrenia. Both
patients and relatives had a pattern of startle modulation indistinguishable from controls, with potentiated startle
amplitude while viewing negative valence slides and attenuation while viewing positive slides. Patients with flat affect
did not differ from those without in startle modulation or slide ratings. The patients and their relatives had lower
pleasantness ratings of positive slides and the patients had higher pleasantness ratings of the negative slides than
controls. The startle paradigm may not be useful for identifying individuals with a genetic liability for schizophrenia.
The results suggest that low-level defensive and appetitive behaviors are unaffected in schizophrenia.

Descriptors: Schizophrenia, Genetic vulnerability, Flat affect, Emotion, Startle reflex, Negative symptoms

Affective disturbances have been emphasized as a key feature efate, such as coded facial expressions, and corrugatebrow
schizophrenia since its early conceptualizations by Bleul@t/ and zygomati¢cheel electromyography, followed, and these stud-
1950 and Kraepelin(19191971). These affective disturbances, ies have generally found that schizophrenia patients show less
generally affective flattening, have gained renewed interest due texpressivity during evocative conditiofBerenbaum & Oltmanns,

the works of contemporary investigatdésndreasen, 1982; Crow, 1992; Kring, Kerr, Smith, & Neale, 1993; Mattes, Schneider, He-
1980 and have proved to have some prognostic utii@arpenter, imann, & Birbaumer, 1995; Sison, Alpert, Fudge, & Stern, 1996;
Bartko, Stauss, & Hawk, 1978; Fenton & McGlashan, 1991; Knightbut for a review see Neale, Blanchard, Kerr, Kring, & Smith, in

& Roff, 1985). In addition, there is evidence from twin studies that press. These same studies suggest that although expressive be-
the affective symptoms of schizophrenia are more heritable thahaviors may be affected in schizophrenia, emotional experience
positive psychotic symptom@workin & Lenzenweger, 1984 may remain intact.

The assessment of affective disturbances has taken several forms. The current study used the startle reflex paradigm as a probe of
Most of the work in the field of schizophrenia has focused onemotional state. This paradigm measures the amplitude of the eye-
either self-report measures, such as the physical anhedonia scdiénk reflex triggered by a loud acoustic probe. The eyeblink is
(Chapman, Chapman, & Raulin, 1976r negative symptom rat- generally measured by electromyographic electrodes placed just
ing scales, which include assessment of affective flattefengy., beneath the eye to record the bioelectric potentials resulting from
scale for the assessment of negative sympt¢8BNS]|; An- theorbicularis oculimuscle contraction. The startle eyeblink is the
dreasen, 1981 However, because rating scales of affective dis-most sensitive component of the startle response, which is a whole-
turbances are often done in the context of a clinical interview, it isbody response, and has the additional advantage of slow habitua-
easy to inadvertently rate behaviors related to interpersonal styléon. Nonpsychiatric controls have been shown to modulate the
and personality that are unrelated to true affective disturbanceamplitude of the reflex as a function of emotional stéteng,
(Dworkin, 1993. Studies using objective indices of emotional 1995. Studies by Lang and colleaguéBradley, Cuthbert, and
Lang, 1990; Lang, Bradley, & Cuthbert, 199%ave demonstrated
that while persons are viewing slides that are unpleasant in valence
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the congruence between being in an aversive affective state and tie the presence, not absence, of affective flattening and more se-
aversive acoustic probe causes the augmentation of the startlere illness. This last prediction was based on studies that have
reflex, whereas it is the incongruence between being in an appeshown that schizophrenic patients with clinically rated flat affect
titive affective state and the aversive probe that causes a reductidand to be less emotionally expressiii¢ring et al., 1993; Sison

in the amplitude of the startle reflekang, 1995. et al., 1996.

Although the startle reflex paradigm is subject to the same
criticism as other laboratory-based measures regarding generaliﬁethod
ability to broader symptom domains, this paradigm may afford
more reliable and controlled assessment of provoked emotionaParticipants
states. Psychophysiological assessment of emotion has several &thirty-six schizophrenic inpatients were recruited from the acute-
vantages over self-report and interview-based measures in thaare psychiatric units of a regional hospital that serves a large
psychophysiological assessment is not subject to voluntary distometropolitan area. In addition, 48 biological first-degree relatives
tion and is easily quantified. The desirability of an objective mea-of the probands with schizophrenia were recruited. All participants
sure of emotional processing is great given the difficulties in thewere between the ages of 18 and 65 years, spoke English fluently,
assessment of emotion and is especially so within a compromisesdlere not currently abusing drugs or alcohol, had not recently un-
population such as persons with schizophrenia. Indeed, self-repodergone electroconvulsive therapCT) treatment, and had no
measures of emotion should be viewed with some skepticism givehistory of neurological disease, systemic disease known to involve
that schizophrenic patients are not always reliable informants otentral nervous systefCNS) functioning, clinically significant
their experience§Jaeger, Bitter, Czobor, & Volavka, 1990 head injury, or mental retardation.

There has been only one published study of affective modula-  Fifty-six nonpsychiatric control participants were recruited from
tion of the startle reflex in schizophren{&chlenker, Cohen, & the community via advertisement posters placed in multiple med-
Hopmann, 19956 In this study, the patients with schizophrenia had ical settings(e.g., general medical clinics, dental clinics, derma-
equal magnitude startle reflex amplitudes while watching negativeology clinics, etc). at the same hospital from which the patients
and neutral slides. However, these patients showed a reduction inere recruited. In addition, posters were placed at similar medical
the magnitude of the startle reflex while watching positive valenceclinics in a university hospital and in several community vocatipnal
slides. These data indicate that the patients with schizophrenia dechnical schools in the region. Control participants were excluded
not have the normal augmentation of the startle reflex while watchusing the same general and medical criteria that were used for the
ing negative valence slides. The authors also divided the patientsatients. Furthermore, they were interviewed to exclude those with
with schizophrenia into two groups based on ratings of flat affectthe presence of lifetime diagnoses of any major affective, psy-
Contrary to expectation and the author’s predictions, the patientshotic, or substance use disorder. Participants who reported that
with flat affect showed th@ormal pattern of startle reflex modu- their first-degree relatives had received mental health treatment for
lation, whereas the patients that were classified as having no atny of these conditions were also excluded. Visual acuity was
fective flattening showed ambnormalstartle amplitude pattern measured in all participants and those needing to wear corrective
with a reduction in the reflex amplitude while watching both pos- eyewear did. All participants provided written informed consent
itive and negative slides. prior to the experimental session. Tables 1 and 2 provide demo-

The purpose of the present study was to use the affect startlgraphic and clinical information of the study participants.
paradigm as a tool to assess emotional dysfunction in schizophre-
nia. In addition, the utility of the using the paradigm to identify Clinical Assessment
individuals at an increased risk for schizophrefiie., first-degree  All patients met DSM-IM(American Psychiatric Association, 1994
relativeg was also investigated. Because of the many reports otriteria for schizophrenia, based on diagnostic interviewing using
disturbed emotion in schizophrenia, especially flat affect, it wasthe structured clinical interview for DSM-IYSCID, Modules A-E;
predicted that patients with schizophrenia would show a pattern oFirst, Spitzer, Gibbon, & Williams, 199%nd chart reviews. Non-
startle responses indicative of diminished modulation. It was alsgsychiatric control participants and the relatives of the patients
predicted that the relatives would show a similar pattern of dimin-with schizophrenia were also interviewed with the SCID. To con-
ished modulation. The support for the latter prediction comes fronfirm diagnostic assignments, a consensus diagnostic team com-
two sources. First, based on self-report and interview measurgosed of advanced graduate students with extensive training in
ments, relatives of schizophrenic probands have been shown finical interviewing and diagnosis reviewed the SCID and chart
have emotional disturbancds.g., anhedonjareflective of the  data.
more severe emotional symptoms seen in schizophre@iem-
entz, Grove, Katsanis, & lacono, 1991; Grove et al., 1991; Katsa-
nis, lacono, & Beiser; 1990Second, a recent twin study indicated
that modulation of the startle reflex may be heritable and undeiTable 1. Participant demographic characteristics
partial genetic contrdiCarlson, Katsanis, lacono, & McGue, 1997
Assuming that the types of affective disturbances seen in persons ) Years of
with schizophrenia and their relatives are heritable and the mod- Gender  Age in years education

. ; . . roup n (M/F) (M + SD (M £+ SD
ulation of the startle reflex is heritable, the startle paradigm coul
potentially be useful in the detection of individuals that carry aschizophrenia 36 209'¢ 32.6+ 08.9 125+ 1.9°¢
genetic risk for schizophrenia. In addition, the relationship be-Relative 48 1929 39.2+ 12.1 13.7+ 2.0°
tween affective modulation of the startle reflex and symptomatol-Control 56 2333 38.0+ 135 157+ 22
ogy and severity of illness was also investigated. Contrary to the
findings of Schlenker et al1995, it was predicted that a reduc- Note:r = significantly different from the relative group; € signifi-
tion in affective modulation of the startle reflex would be related cantly different from the control group.
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Table 2. Clinical status of schizophrenia patients been assigned to each of the three affective valence categories
(positive, neutral, or negatiydased on the ratings provided by the
Feature M £ SD international affective picture systefAPS; Lang, Bradley, &
Global Assessment of Functioning Scale 25.06.13 Cu_thbert, 1.998 Positive slides included pi(_:tures of money, Cl.Jte
Age of illness onsetin years 23.8+ 06.74 animals, thrilling’dangerous sports, and erotic nudes. Neutral slides
Duration of illness(in years 12.1+ 09.42 included pictures of everyday itents.g., umbrella, rolling pin
Number of hospitalizations 112 11.89 Negative slides included personally threatening pictuies.,

pointed gun, coiled snakend grotesque picturés.g., mutilated
body). Again, based on the IAPS normative ratings, the neutral
slides chosen had loW<4) arousal ratings and pleasure ratings
. . i . near the midpoint of the scal®&—6). Positive and negative slides

. 'nd'C?S of positive a_nd negative symptom_s were d_e”VEd frO'T’\/\/ere chosen that had higk6) arousal ratings. Positive slides had
information collected using the SCID and consisted of simple symphigh pleasure rating6>6) and negative slides had low pleasure

tom counts. The positive symptom index was equal to the numbe|ratings(<4). Slides in which the IAPS normative ratings indicated

of Module B items coded “present” regarding referential, perse-giiicant sex differences in ratings were not used because a sin-

cutory, grandiose, somatic, and religious delusions, delusions nggle slide show was used. Slide order was held constant across

being controlled, thought broadcasting, and auditory, visual, tacbarticipants, with an equal number of slides from each valence

tile, gustatory, and olfactory hallucinations. The negative Symp'category appearing in a pseudorandom order in each third of the

toms index was composed of Module B items coded “present“task.AKodak Ektagraphic Il AMT projector displayed each slide

regarding avolition, alogia, and affective flattening. lliness severityfor 6 s. A Vincent Uniblitz model D122 shutter driver controlled

during the worst week of the preceding moqth was quantified Withthe slides. Interslide intervals were random, but fell between 10
the DSM-IV global assessment of functioning scale. and 20 s

The acoustic startle probe, a 50-ms burst of 90-dB noise with

Startle Assessment o instantaneous rise and fall times, was produced by a Coulbourn
Electromyographi¢ EMG) activity was recorded from two small, \yhjte noise generator. The probes were presented binaurally through
0.5 cm, Ag-AgCl electrodes filled with electrode paste. The tWo sennheiser HD845 headphones on two-thirds of the trials for each
electrodes were attached with adhesive electrode collars to the skifyjence category. To allow time for processing slide content, the
covering theorbicularis oculimuscles of the right eye. One elec- giartje probes were introduced at random times from 2 $ after
trode was placed directly below the pupil and the other was placedjige onset. Eight additional startle probes were introduced during
to its lateral side, up slightly toward the outer canthus. A groundine interslide interval to increase the unpredictability of probe
electrode was placed on the right shin. All electrode impedanceg:cyrrence. Participants were instructed to ignore the startle probes
were kept below 10 ®. and focus their attention on the slides at all times. Participant

EMG signals were recorded by a Grass Model 7E polygraphyehavior was monitored via a Panasonic infrared camera to make
and digitized at a rate of 1,024 samples per second. Raw EMG daig,re the experimental instructions were followed. Participants were
were filtered through a 100-Hz low pass filter and a 10-kHz highinsirycted to pay close attention to the slides, sit still, and keep
pass filter and then rectified online using a Coulbourn Contouripeaiy eyes on the viewing screen. They were told that we were
Following Integrator with a nominal time constant setting of jnterested in measuring their body’s responses to the slides. After
100 ms. the entire slide presentation, participants viewed the slides again

The startle paradigm procedures used were patterned after Br; the same order and were asked to rate how pleasant or unpleas-
dley, Cuthbert, & Lang1990 and were identical to the procedures 4t the slides made them feel using a pencil-and-paper version of
of Carlson et al(1997), including use of the same slidesAll the self-assessment manikBAM: Lang, 1980. The SAM has a
participants were seated comfortably in a darkened room and Wer§.noint scale measuring valence, with 9 being most positive, 5
shown a series of photographic slidéSenter for the Study of neytral, and 1 most negative. Because participants were instructed
Emotion and Attention, 1998rojected on a large projector screen 5 rate how the content of the slide made them feel, the slide
approximately 190 cm from the subject. One-third of the slides hadratings most likely reflect subjective emotional experience.
EMG data were scored offline. Startle EMG peak amplitude

L The IAPS identification numbers for the slides used, in order of WS calculated, in arbitrary digital units, for all segments imme-
presentation(+: positive; =: neutral; —: negative; *: probeglare 550  diately following the acoustic probes. EMG amplitude was quan-
(=*), 803(+), 139(=), 626(—*), 818(+*), 925(-), 808(+*), 709(=*), tified by subtracting the peak-integrated EMG response in the

960 (—*), 171 (+%), 706 (=*), 241 (=), 623(=*), 705(=*), 165(+*),  150-ms interval following a probe from the integrated EMG just
905(—), 991(—*), 849(+), 104(—*), 615(=*), 8501(+*), 837(+), 750 before probe onset

(=), 303(=*), 981(=), 830(+*), 713(=*), 637(=*), 466(+), 701(=*), probe ’ . . .

468 (+*), 130 (—*), 700 (=), 635 (=), 715 (=), 469 (+*). The first 61 To minimize unwanted differences between participants in range
participants(first sample recruited for study were presented the first 27 of EMG response amplitude, due to potential physiological or
slides listed above. The subsequent 79 participésgsond samplevere  equipment-related factors, EMG amplitude was measured in arbi-

presented with all 36 of the listed slides. All methods, including the order. - He ;
of the slides and which slides were probed, remained identical for the tw(}rary digital units instead of microvolis and was range corrected

samples. The only difference was the addition of the extra 9 slides. ThéCarIson et al., 1997 Each participant's EMG responses were
extra slides were added to include more erotic and threatening stimuliéscaled as a percentage of each participant’s maximum EMG
because this class of picture typically results in the most modulation of theesponse to the task probiggkken, Rose, Luther, & Maley, 1966
startle reflex(Balaban & Taussig, 1994; Lang, 199Results from analy-
ses of the two samples separately were the same as when combined. P .

addition, using just tﬁe first 57 indeys instead of all 36 in the second sampl(.gl‘”’ltlsnc"jll Analysis . .

had no effect on the significance of the statistical tests. Therefore, botO reduce the number of false positives in the repeated measures
samples were combined for all reported analyses. analyses of varianddNOVAs) described below, the Greenhouse—
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Geisser epsilon-correction procedure was used to adjust the de- 0.65
grees of freedom. The tests presented below, which used repeated § | (o e 1
measures, included the unadjusted degrees of freedom togetheg s O I T
with the value of epsilon associated with the error term and theg 0.55 1
correctedp value. Ap value less than .05 was required for the ©
results of a statistical test to be considered significant. Significant &
F tests were followed, as appropriate, by univariate ANOVAS, post ?5 0451
hoc planned contrasts for effects that were expected based on théO | % %
extensive startle literature, and Bonferroni-corrected contrasts oS ™ %
control for type | error when no specific hypothesis was present. £ ¢35} 7
Although startle eye blink data were available for all participants,
data were missing on as many as 13 participants for some of the
other variables. This fact is reflected in the reported degrees of. (5
freedom for specific statistics. Schizophrenia Relative Control
Because the startle amplitude data were range corrected, group —
main effects derived from analyses of these data cannot be used to 80| | o
determine if the groups differed in the absolute magnitude of their 70| [0 Negive 7
startle reactions. Hence, the key effects of interest are the group bygb ﬁ 7
valence interactions, which tested whether the groups differed in.g 6.0 |

0.50

0.30

their pattern of startle amplitude modulation. ol T

- %

w 40
Results

30| 7
Several preliminary analyses were carried out to determine how , 4t
similar the groups were on selected demographic characteristic o
(see Table lland the degree to which these characteristics were "~ 10 Schi . .
. X . Schizophrenia Relative Control

related to startle amplitude. The proportion of males differed across Group

groups,y 2(2, N = 140 = 12.75, p< .01, with the proportion of
men in the schizophrenia group significantly larger than the pro-igure 1. (A) Range corrected electromyographiEMG) amplitude as a
portion in either of the other two groups which did not differ. The function of group membgrsh|p gnd slide valence. Each bar depicts the mean
presence of an age effe€t(2,139 = 3.45,p < .05, reflected the and standard erro(B) Slide ratings for the th‘ree groups. Each bar repre-
fact that the patients were significantly younger than their relativeszgms the mean and_ _standard error for the shqle ratings for each of the three
L . lide valence conditions for each group. Higher scores represent more
but not the nonpsychiatric controls, and that the relative and Conf)leasant ratings and lower scores represent more unpleasant ratings.
trol groups did not differ. With regard to years of education, each
of the three groups differed significantly from the other two,
F(2,130 = 39.04,p < .001. With participants collapsed into a
single group, a Gendex Valence (positive, neutral, negatiye
repeated measures multivariate ANOVWANOVA ) was carried
out to determine if startle amplitude was related to gender. Thi

est and the negative slides the largest responses, with the neutral
slide response amplitudes falling between these values. The results
o : . %howed that for each group, the neutral slides produced signifi-

analysis faﬂgd to reveal either a main eﬁect for 9’3“5‘9’"' 139 = cantly larger responses than the positive slides, and the negative
0.01, or a significant Gendex Valence interactionf(2,1379 = slides produced significantly larger responses than the neutral slides.

2.1,e = 0.94. Pearson correlational analyses indicated that neithq[lence although there were no group differences in emotional

age nor years of education was cqr_related with EMG startle aMmodulation of the startle reflex, all three groups showed the pro-
plitude for any of the valence conditiofiange ofr values,—.11 totypic pattern of startle modulation

to .17). Given these negative findings, gender, age, and education

were n nsidered in the remaining anal . . .
ere not considered in the remaining analyses Slide Valence Ratings

Slide ratings were not available on 13 participatfisof whom
Startle Response Amplitude were schizophrenia patients, 5 were relatives, and 3 were controls
As Figure 1A illustrates, the pattern of startle modulation wasdue to equipment-related problems and participants misunderstand-
virtually identical across groups. A Grodgchizophrenia, relative, ing the rating instructions. Ratings of slide valence made by the
and control X Slide valence(positive, neutral, and negativee-  participants confirmed the pretask assignment of slides to the three
peated measures MANOVA with startle response amplitude as th@alence conditions based on ratings in the IAPS mariLahg

dependent variable indicated no group main efféd®,137 = et al., 1998. A Group (schizophrenia, relative, and controk
0.20, or group by valence interaction effe€4,272 = 1.05.  pretask slide valencépositive, neutral, and negativeepeated
However, the main effect for valence was significd2,136 =  measures MANOVA with ratings of slide valence as the dependent

131.06,e = 0.94,p < .001. Planned comparisons were carried outyariable indicated that there were no significant differences among
to determine if, as expected, the positive slides produced the smallroups in slide ratingsF (2,124 = 0.24. The main effect for
valence was significan (2,123 = 706.85,e = 0.74,p < .001,
2 All the analyses reported in the results were also carried out usingas was the Groupx Valence interactiont(4,249 = 10.71,p <

education and age as covariates. None of these analyses generated a red¥ft1. Planned contrasts comparing the mean slide ratings for each
that altered whether a reported statistic was significant at the .05 level. condition indicated that, for each group, the positive slides were
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rated more pleasant than the neutral slides, which were rated mormted that the schizophrenic patients with flat affect 8) showed
pleasant than the negative valence slides. Thus, the valence ratingsstartle reflex pattern similar to the patients without flat affect
made by the participants confirmed our pretask assignment ofn = 28). Neither the group effect (1,34 = 0.52, nor the Flat
slides to the three valence conditioffsgure 1B. affectx Slide valence interaction was significakt2,33 = 1.39,

To further investigate the Groug Valence interaction effect €= 0.78(see Figure 2A An additional MANOVA, comparing the
for the slide ratings, one-way ANOVAS, with follow-up Bonferroni slide ratings between schizophrenic patients with and without flat
contrasts, were computed with group status as the independeaffect revealed no group differences in how they rated the slides,
variable and the mean ratings for each slide valence condition as(1,21) = 1.54. In addition, the interaction between flat affect and
the dependent variable. There was a significant effect of group owalence was not significanE (2,20 = 0.17,e = 0.59 (See Fig-
the rating of positive slides;(2,124 = 11.30,p < .001. Post hoc  ure 2B. Hence, the modulation of startle reflex amplitude was
tests indicated that the schizophrenic patients and the relativesinrelated to positive symptoms, negative symptoms in general,
who did not differ significantly from each other, rated the slides and severity of iliness, and the presence or absence of flat affect
less pleasar(or more unpleasahnthan the controls. The effect of was unrelated to the patient’s slide ratings.
group was nonsignificant for the neutral slide rating&2,124 = Based on the slide ratings, which provided a subjective assess-
2.96, but was significant for the negative slide ratirfg&,124 = ment of emotional experience, the overall pattern observed was
4.17,p < .02. Follow-up analyses indicated only that the patientsconsistent with a reduction or restriction of self-reported emotional
with schizophrenia rated the negative slides less unpledsant experience in the patients with schizophrenia. These results beg the

more pleasantthan the controls. question of whether the patients with schizophrenia who subjec-
tively evaluated the slides as less emotionally potent also showed
Medication Effects objective evidence of less modulation of the startle reflex. Analy-

The potential effects of patient medication status on startleS€S Were conducted to test this interesting hypothesis. Pearson
modulation were investigated. Medication ty, off) by slide correlations were computed between thigjective startle EMG
valence repeated measures MANOVAs indicated that there wergmplitudes and thsubjectiveslide ratings separately for the slides
no medication effects on EMG startle modulation for patients onin each of the three valence categories. None of the correlations
atypical antipsychoticén = 25), typical antipsychoticgn = 11), was significant(all rs < .15 andps > .28, within each group and
anxiolytics(n = 5), antidepressan{® = 7), mood stabilizergn =

22), antiparkinsonian agen{® = 12), or nicotine(i.e., patch or

gum; n = 6). Although it has been reported that medications, (g5
especially anxiolytic§Patrick, Berthot, & Moore, 1996may have Positive T
an effect on the startle reflex, we found medication status to bew: 0.60 [ |C—3 weura T
unrelated to startle amplitude modulation in this study. B vegine

(=3
wn
wn
—
—

Associations With Clinical Features

Among the schizophrenia patients, various analyses were con
ducted to test whether variability in the degree of modulation of
the startle reflex might be related to meaningful clinical variables, s
which included positive and negative symptoms and severity of & 035 | g
illness. Pearson correlational analyses, using a modified Bonfer-§
roni correction that controls for the number of statistical tests
performed without being overly conservatiélolland & Di- a. 0.25 -
Ponzio Copenhaver, 1988ndicated that the number of negative 9.0 Absent Present
symptoms, positive symptoms, flat affect, and ratings of illness =

severity was unrelated to the startle reflex amplitudes, regardless 80 ;:;

orrected EMG Amplitu
s o
= i
wn (=)
—

=
~
[=]

:
i

of slide valence conditiofTable 3. 70 | =2 Negaiive T
Because of its theoretical relevance, affective flattening was N 7
analyzed separately. A Flat affgetbsent, presenk Slide valence L 00 T
. . . . en
(positive, neutral, negatiyerepeated measures MANOVA indi- £ 5, T
Z 5.
22
2 40
@
3.0 1
Table 3. Correlations between startle EMG amplitude and I 7
clinical variables for the schizophrenia patients b. 20 7
1.0
Global Negative Positive Absent . Present
Valence assessment symptom Flat symptom Flat Affect
condition of functioning index affect index Figure 2. (A) Range corrected electromyographieMG) amplitude in the
S T - B i A
Neutral -.18 .07 .04 25 ' P '

24 Slide ratings for schizophrenia patients with and without flat affect. Each
bar represents the mean and standard error for slide ratings for each of the
three slide valence conditions. Higher scores represent more pleasant rat-
n = 36. ings and lower scores represent more unpleasant ratings.

Negative -.31 .01 .03
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with all participants collapsed into a single grou@verall, there  report experiencing less emotion. Some studies have found that
were no discernible relationships between the subjective ratings afchizophrenia patients self-repanbreemotional experience.g.,
the slides and the objective EMG measures of emotional modulakring et al., 1993.
tion of the startle reflex. Nor was there a relationship between slide Our analyses also indicated that there were no relationships
valence ratings and clinical ratings of flat affect. between positive symptoms, negative symptoms, and severity of
illness and the degree to which the schizophrenic patients showed
emotional modulation of the startle reflex. Examining the impact
of flat affect, specifically, indicated that those patients with clini-
The current study used the affect startle paradigm to assess emeally significant affective flattening showed a pattern of modula-
tional reactivity in schizophrenia. In addition, the utility of using tion indistinguishable from those without flat affect. There was
the paradigm to identify individuals at an increased risk for schizo-also no difference in slide ratings. Thus, the patients with and
phreniai.e., first-degree relativesvas also investigated. The schizo- without clinically significant flat affect, based on ratings of ex-
phrenic and relative groups had a pattern of affective modulatiorpressive behaviors, were indistinguishable on two measures of
of the startle reflex that was comparable to the nonpsychiatrievoked emotional experience, one more reflexive and involuntary
control group. All three groups demonstrated the typical modula-and the other more subjective and voluntary. This finding is in-
tion pattern in which startle amplitude was attenuated while watchtriguing and similar to other studies that have reported a dis-
ing positive valence slides and augmented while watching negativ@inction between emotional experience and overt expressiveness
valence slides. Because the schizophrenia and relative groups weferenbaum & Oltmanns, 1992; Kring et al., 1993; Kring & Neale,
no different from the control group in startle reflex modulation and 1996; Sison et al., 1996However, the symptom assessment used
all groups modulated their startle reflex in the prototypical pattern,in the current study has certain limitations. A more formal symp-
it can be argued that appetitive and aversive motivational system®m rating scale such as the SAKShdreasen, 198was not used
thought to be responsible for the reflex modulati®iang, 1995 and instead, simple symptom counts from the SCID were used to
are unaffected in schizophrenic patients and their relatives. Thugjuantify positive and negative symptoms. Using this classification
our proposition that this paradigm could provide a potentially use-scheme, only a quarter of the patients with schizophrenia were
ful measure of emotional dysfunction for purposes of identifying classified as having flat affect, which is lower than, for example,
persons at risk for schizophrenia was clearly not supported. Nonghe 41% reported in the international pilot study of schizophrenia
theless, our findings are important because they provide infor{World Health Organization, 1973Participants were rated as hav-
mation regarding the boundaries of emotional dysfunction ining flat affect, as instructed in the SCID manual, only if the symp-
schizophrenia. Basic, low-level defensive and appetitive behaviortom was unmistakably present and clinically significant to a degree
mediated by subcortical circuitryDavis, 1989 appeared to be that the rater felt confident it was diagnostic. Therefore, the schizo-
unaffected in schizophrenia. It can be concluded that patients witphrenic patients in this study who were classified as having flat
schizophrenia do “experience” emotional states, at least at a loweffect were highly likely to possess this quality at a clinically
level that is not subject to voluntary control. Otherwise, the normalsignificant level. Because these patients clearly showed the typical
pattern of startle reflex modulation reported here would not bepattern of startle reflex potentiation and attenuation seen in non-
expected. psychiatric participants, we feel that it is unlikely that some sam-
Although emotional reactivity based on modulation of an in- pling or rating bias can account for these findings. Flat affect is
voluntary reflex seems unimpaired in schizophrenia, voluntarytypically rated in the context of a social interaction, such as an
subjective ratings of the slides revealed that both the patients witinterview, whereas modulation of the startle reflex takes place
schizophrenia and the relatives rated positive slides less pleasawithin an experimental context in which the subject is alone, view-
than the controls. In addition, the schizophrenic patients, but noing pictures. Thus, one explanation for the disjunction between
the relatives, rated the negative slides less unpleasant than tleperience and expression is simply contextual. It may be the case
controls. These findings suggest that, based on self-reported, evokéiat if startle probes could be delivered during provocative social
emotional experience, schizophrenic patients and possibly theinteractions that varied in affective tone, or even during mental
biological relatives experience a restricted range of emotion. Notmagery, that the startle paradigm may be sensitive to the experi-
to be confused with flat affect, which is a symptom of schizophre-ential deficits that the patients self-reported.
nia based on a clinical rating epressivéoehaviors, this finding In summary, the results from the present study indicate that
is consistent with reports of anhedonia in schizophrenia and theipatients with schizophrenia and their first-degree biological rela-
relatives. Indeed, it was the more restrictive ratings of the positivdives showed a normal pattern of emotional modulation of the
slides that had the largest effect in the schizophrenia group and thetartle reflex. However, there was evidence of a restricted range of
only effect in the relatives. Although these findings may just assubjective emotional experience in the schizophrenic patients and
well represent increased negativity, which has also been reportettieir biological relatives, which may represent anhedonia. This
among schizophrenic patier(t€ring et al., 1993, the patients did  diminished range of subjective emotional experience was, how-
not rate the negative slides less pleasant. Schlenker €985 ever, not related to emotional modulation of the startle reflex. It is
found no group differences in slide ratings, but a recent studyunclear why our results differ from those of Schlenker et&995.
(Quirk, Strauss, & Sloan, 1998that used a slide show similar to However, we agree with these authors’ conclusion that patients
the one used in this study but did not include any psychophysiowith schizophrenia seem to accurately perceive affective stimuli
logical indices of emotion, found that schizophrenic patients hadand respond, at least at an involuntary level, in a manner compa-
lower pleasantness ratings for positive, negative, and even neutredble to nonpsychiatric controls. Hopefully, this study can provide
slides. These discrepancies, along with studies finding no differsome insights into the nature of the emotional disturbances that
ences in self-reported emotional responses to evocative(eiges  have been reported in schizophrenia and those at risk for schizo-
Berenbaum & Oltmanns, 198&uggest that more research is neededphrenia and the level at which these disturbances might manifest
to clarify the conditions under which patients with schizophreniathemselves.

Discussion
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