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Abstract

To evaluate the clinical and ecological validity of affect recognition (AR) measures in a sample of
community-dwelling schizophrenic outpatients € 40), we analyzed the relation of facial and vocal AR to
intellectual, symptomatic, and quality-of-life criteria. Facial and vocal AR showed virtually identical patterns of
association with these criteria, suggesting that both modalities of AR draw on the same underlying heteromodal
capacity. Specifically, AR was correlated with a subset of intellectual abilities (verbal-semantic,
executive—attentional), but was unrelated to age, education, or neuroleptic dose. In terms of clinical and ecological
criteria, AR errors correlated with more severe psychotic symptoms (positive and disorganized) and with lower
quality of life (relationships, community participation, and richness of intrapsychic experience). Even after
controlling for subjects’ intellectual abilities and iliness severity, inaccurate AR was associated with bizarre
behaviors (involving sociosexual interactions, clothing, appearance) and with impoverished interpersonal relations.
Thus, while difficulty identifying basic affective cues is related to general cognitive and illness-severity factors,

it appears to have specific functional implications that do not depend on generalized impairment. Assessment of
AR may identify a subgroup of schizophrenic patients who have a central defect in the heteromodal monitoring

of emotional-social displays, associated with dysregulation of social behaviors and disruption of interpersonal
relations. JINS 2000,6, 649—-658.)
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INTRODUCTION social behavior (Mueser et al., 1996; Penn et al., 1996)—
although this has not yet been directly evaluated outside the

Abundant research has demonstrated that people with SChiszspital setting. The present study was conducted to eval-

phrenia have difficulty identifying facial and vocal expres- uate the relevance of AR abilities to the clinical and com-
sions of emotion (e.g., Archer et al., 1994; Borod et al., 1990munity functioning of schizophrenia patients

1993; Feinberg et al., 1986; Schneider et al., 1995; Walker Many studies have compared the AR ability of schizo-
ef‘ _al., 1984.)' Sev_eral studies have show_n that affect reCOEb'hreniwersus*nonschizophrenic groups—an important step
n|t|(_)n (AR) IS not influenced by neuroleptics, age, or sex o in the description of any syndrome. However, to fully un-
patients (Diaz etal., 1987; Kline et al., 1992; Salem et a.l"derstand a heterogeneous illness such as schizophrenia, this

rleglgfe; dstgrlﬂiigg\r/;ti;la f1;;2?gélas,r;%tgt?)tnzcil(f(\)searzilI|it;yoIgsmUSt be followed by within-group analyses that address the
" . “disorder’s diverse clinical presentations (Shallice et al., 1991;
nitive disturbance (Borod et al., 1993; Kerr & Neale, 1993; P (

Stevens, 1997). Several studies (discussed below) have in-

_l\/lue;er etal., 1996). Furthermore, studies on schizoph_rem&uded such analyses, but, with two exceptions (Bryson et al.,
inpatients have suggested that AR may account for difficul- 997; Schneider et al., 1995), these were limited to approx-

ties with interpersonal communication and other aspects q ately 20 schizophrenic participants. Such sample sizes

only provide adequate power to detect correlations of

i > .50, rendering attempts to characterize AR’s associa-
Reprint requests to: John Poole, Ph.D., Department of Psychlatr}f. ith oth . lusi Th f h

(116C), University of California at San Francisco, 4150 Clement Stree lon with other measures inconclusive. Therefore, the present

San Francisco, CA 94121. E-mail: poole@itsa.ucsf.edu research was undertaken to evaluate the relevance of AR to
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https://doi.org/10.1017/5135561770066602X Published online by Cambridge University Press


https://doi.org/10.1017/S135561770066602X

650 J.H. Poole et al.

symptomatic and behavioral criteria of heterogeneous funceognitive and symptomatic impairment? In a study of 28
tioning in schizophrenia, utilizing a sample size that pro-schizophrenic inpatients, poor performance both on facial
vides adequate statistical power. AR and on nonemotional facial recognition tasks predicted
ward-behavior ratings of reduced social contact and poor
appearancéygiene; however, only facial AR was signifi-
Evidence Linking AR to Specific cantly related to poor nonverbal conversation skills during
Clinical Symptoms a structured role-play (Mueser et al., 1996). Similarly, in a

b 2l bodv of h ) db h study of 26 extended-care inpatients, poor facial AR was
A substantial body of research (reviewed by Buchanan &, ¢ ciated with reduced social competence, social interest,

_Carpenter, 1994; Liddle, 19,87) s.uggests that schizophremg\nd hygiene, even after controlling for other cognitive abil-
involves at least three relatively independent psychopathqﬁes (Penn et al., 1996). The present study sought to extend

Iog?c dimension's: positive symptoms (hallucinations, ,de'these findings by evaluating the quality of life of community-
lusions), negative symptoms (psychomotor retardationye|jing schizophrenia patients in relation to AR abilities,
asociality), and disorganized symptoms (formal thought dis;

) i \ ~>while controlling for cognitive and symptomatic indices of
order, bizarre behavior). Several studies have examine ness severity.
whether poor AR relates to a particular subset of symp-
toms. One analysis of 28 schizophrenics found that nega-
tive symptoms on the Brief Psychiatric Rating Scale (BPRSHeteromodal Assessment of AR

covariet_j with deficits in emotional and nonemotional facial \; st studies of AR in schizophrenia have focused on visual
perceptlon (Muesgr etal., %996)’ but othgrs found no relai)erception of facial affect. Since real-world perception of
tion between schizophrenics’ BPRS ratings and perfor

. _ others’ emotions is typically a multisensory process, a spe-
mance on facial AR tasks (Borod et al., 1993; Salem et al.jfic affect perception defect cannot be inferred without

1996). However, the BPRS's sensitivity t0 Specific Symp-peteromodal testing (e.g., vocal and facial AR). This is par-

toms is low compared to scales that provide comprehengeiarly important because studies of patients with acute

sive, operationally defined symptom rating—such as thg, i injuries have shown modality-specific impairments of
Scales forAss.essment of Posm\./e and Negative Symptomgg 'indicating that visual and auditory AR abilities can be
(SAPS, SANS; Andreasen, 1982; Andreasen & Olson, 1982)isqqciated from one another (Bowers & Heilman, 1984

or the Positive and Negative Syndrome Scale (PANSS; Kaﬁapscak et al.

etal., 1987). i , . been performed on schizophrenics and both found the ac-
,One, study of 20 schizophrenics (Heimberg etal., _1992)curacy of affect judgments to be significantly correlated
using items from the SAPS, SANS, BPRS, and a brief AR, 455 visual and auditory modalities (Borod et al., 1990;

measure (involving two facial emotions), found that pooryqr g Neale, 1993). However, to our knowledge, no study
AR was associated with a composite rating of schizophreniag 55 examined whether AR impairments in each sensory mo-
specific symptoms (positive, negative, disorganized), butnof,jiry have distinct effects on actual functioning. Thus, we
with nonspecific symptoms (e.g., anxiety, depression, N0Sygeq 5 combination of facial and prosodic perceptual tasks
tility). A study of 40 schizophrenics using the same meth-y, gy ajuate heteromodal AR in schizophrenia, and to test

ods found facial AR associated with global ratings of bizarre, hether the functional implications of AR deficits in each
behavior, several negative symptoms, and inattentive bes'ensory modality are similar or distinct.

havior (Schneider et al., 1995). Using a six-emotion facial

AR task and the PANSS, a study of 18 patients (Lewis & )

Garver, 1995) found trend-level associations of facial ARRelation of AR to General
with total positive and negative symptomg € .10). Fi-  Cognitive Abilities

nally, several studies have shown that major depression €gfj ,,merous studies, groups of schizophrenic subjects typ-
also be associated with inaccurate AR (e.g., Borod et alj.o1y haye shown a decrement of 10 to 15 IQ points from
1990; Feinberg et al., 1986); therefore, it is important (Oggtimates of premorbid potential (Aylward et al., 1984; Bilder
analyze whether schizophrenics’ AR difficulties may be re-gt al., 1992). Thus, it is essential that any analysis of AR

lated to mood symptoms. In the present study, we used agbntrol for general intelligence and related processes such
gxtenswe semlst'rug:tured |nt§ry|ew to detect bo'Fh global and¢ \erpal comprehension, visuospatial reasoning, and atten-
item-level associations of clinical symptoms with AR. o) control. Indeed, several studies have demonstrated cog-

nitive deficits in schizophrenia that are comparable in
Evidence Linking AR to Adaptive Behaviors severity to AR difficulties (Kerr & Neale, 1993; Salem et al.,

1996) or correlated with inaccurate AR (Corrigan et al., 1995;
Ultimately, the decision whether to include tests of AR in Penn etal., 1996; Schneider et al., 1995). Therefore, we eval-
an assessment battery will depend on their ecological andated the association of AR with intellectual and perceptual
incremental validity. Do such tests add anything to our un-abilities, and tested whether correlations of AR with symp-
derstanding of patients’ adaptive functioning in the world,tomatic and behavioral criteria simply reflect generalized
beyond what would be expected from their overall level ofcognitive decline.

1989). Two such cross-modal studies have
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Goals of the Study Affect Recognition Tasks

With the above considerations in mind, we posed thredParticipants were administered two AR tests, from which a
guestions: composite index of AR was calculated. The AR measures
were Facial Affect Recognition (FAR) and Vocal Affect Rec-
1. Do facial and vocal AR show evidence of tapping a sin-0gnition (VAR). FAR stimuli were 42 facial photographs
gle cognitive dimension in schizophrenia (i.e., the samdrom a commonly used series by Ekman and Friesen (1976),
pattern of convergent and discriminant associations witiportraying seven emotion®&ppy sad angry, afraid, sur-
intellectual and perceptual functions)? prised disgustedandneutral) with six examples of each
emotion (three male, three female). The photos were pre-
2. Is AR correlated with specific clinical symptoms, even sented in booklet form (1& 15 cm), along with a separate
after controlling for general cognitive and clinical indi- card listing the seven emotional labels. Participants were
ces of iliness severity? instructed to choose the label that best described the emo-
tion on each face, proceeding at their own pace (no time
3. Does AR ability account for quality of life in the com- |imit imposed). The VAR stimuli, from the Florida Affect
munity, beyond what would be expected from more gen-Battery (Bowers et al., 1991), were 20 audio-recorded sen-
eral cognitive and symptomatic predictors? tences of emotionally neutral content (e.g., “The chairs are
made of wood”) and prosodic intonation portraying five emo-
tions (happy sad angry, afraid, neutral) with four exam-

METHODS ples of each emotion (by one female actor). The sentences
were presented through headphones (volume adjusted to each
Research Participants participant’s preference), along with a card listing the five

emotional labels. Participants were instructed to attend to
Forty schizophrenic patients (31 male, 9 female) were rethe intonation rather than the content of each sentence. Each
cruited from the Psychiatric Outpatient Service of the Sarsentence was played only once, after which participants made
Francisco Veterans Affairs Medical Center, from Californiatheir choice (no time limit). Mean accuracies for Facial Af-
Pacific Medical Center, and from contacts in the com-fect Recognition (FAR= 69%= 13) and Vocal Affect Rec-
munity—with a goal of maximizing the sample’s heteroge-ognition (VAR = 80% * 16) were comparable to those
neity, in terms of illness severity and symptom profile. previously reported for schizophrenics tested with the same
Consensus diagnosis of schizophrenia or mainly schizoer similar stimulus sets (Borod et al., 1993; Lewis & Garver
phrenic schizoaffective disorder was made by two research995). The internal-consistency reliability (Cronbach)s
psychiatrists based on the Structured Clinical Interview forof each index was acceptable (FAR=.78; VAR « = .85).
DSM-IV (SCID-IV; First et al., 1995), the SADS criteria The composite AR index was calculated as the mean of FAR
for mainly schizophrenic schizoaffective disorder, and a medand VAR z scores; the mean intercorrelation of all 64 AR
ical chart review. All participants gave written informed con- items was used to estimate the reliability of this index, which
sent after the experimental procedures had been fullyas high (Cronbach’a = .87).
explained. All were clinically stable at the time of testing
(no hospitalization in the last three months, and no change
in medication dosage in the last 30 days). Exclusion criterigDther Cognitive Tasks
included: nonnative speakers of English, history of neuro-
logical or systemic disease, history of substance depenFo assess general intellectual and feature-discrimination abil-
dence (other than nicotine) or current substance abuse (basiigs, we administered a short form of the Wechsler Adult
on the SCID-IV and clinical record review); approximately Intelligence Scale—Revised (WAIS—-R), plus two nonemo-
25% of potential participants were excluded by these critetional perceptual tasks frequently used in prior AR studies.
ria. Participants were 25 Whites, 12 African Americans, andVAIS—R subtests were Information, Similarities, Picture
3 “Others,” with an age range of 24 to 63 yeaké £ SD=  Completion, Block Design, Digit Span, and Digit Symbol.
41+ 9), education of 3 to 17 years (#33), and WAIS-R  Subtests were selected to (1) optimize administration time,
IQ of 75 to 121 (94+ 10). Subtype diagnoses were 15 un- (2) include equal numbers of Verbal and Performance tests,
differentiated, 13 paranoid, 5 disorganized, 3 residual, and@3) tap three factors: Verbal Comprehension (Information,
4 schizoaffective. Participants’ Global Assessment of FuncSimilarities), Perceptual Organization (Picture Comple-
tioning for the past 12 months (DSM-IV, Axis V) ranged tion, Block Design), and Sustained Attention (Digit Span,
from mildly symptomatic to prominently psychotic (GAF  Digit Symbol). In prior studies, the WAIS—R attentional fac-
65 to 25;mdn= 45, seriously dysfunctiondl Thirty-eight  tor's composition has varied somewhat across samples; how-
were on neuroleptic medication (50 to 1600 opg-eq/  ever, in large psychiatric samples (reviewed by Leckliter
day;mdn= 300); 2 patients were currently unmedicated andet al., 1986) Digit Span and Digit Symbol have loaded on
clinically stable but had at least residual symptoms ofthis factor and have the advantage of tapping both the Ver-
schizophrenia. bal and the Performance domains. WAIS—R factor score es-
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timates consisted of mean age-adjusted standard scores #®ntation, poor abstract thinking, stereotyped thinking,
each dyad of subtests. In addition, Digit Span Forward andleficient judgment and insight, preoccupation)—with the
Digit Span Backward were analyzed separately, since thesemaining items categorized &ther (poor grooming
tap different cognitive processes (Lezak, 1995). hygien€, mannerisms and posturing, active social avoid-
The two nonemotional perceptual tasks assessed particance, uncooperativeness). Psychometric properties of the
pants’ ability to discriminate among facial and prosodic stim-PANSS—E are to be presented elsewhere (Poole & Vinogra-
uli that are affectively neutral (i.e., lacking overt emotional dov, 2000). In brief, internal-consistency reliabilities were
content). The neutral facial task was the Facial Recognitiomoderately high and comparable for the Positive, Negative,
Test, Short Form (Benton et al., 1978), which requires parbisorganized, and Cognitive scales € .80, .79, .86, .80,
ticipants to select photographs of a target person from arespectively). Reliability was lower for the Excited and
array of six simultaneously presented choices. The test corbepressed—Anxious scales € .59 and .47), reflecting the
sists of 27 items, which progress in difficulty by addition of restricted range of these symptoms in our sample (none had
shadows and shifting the apparent angle of view. The neumore than moderately severe mood symptoms)—but was
tral prosodic task was the Non-Emotional Prosody Discrim-adequate for the purposes of this study.
ination subtest of the Florida Affect Battery (Bowers et al.,
1991), consisting of 16 pairs of audio-recorded sentence . - .
Each pair has identical content (e.g., “The shoes are in th?ua"ty of Life Rating
closet”) presented with either declarative or interrogativeDuring a 40-min interview and consensus ratings by two of
prosody. Half of the pairs had the same prosody; half hadhe authors (blind to test results), the Quality of Life Scale
different prosody. Participants were given a cue card listindQLS; Heinrichs et al., 1984) was administered to 37 of the
their choices $ame differenf) and were instructed to attend patients. QLS items are divided into four subscales (Hein-
to the intonation rather than the content of sentences. Eaaiichs et al., 1984)interpersonal Relationfamily, friends,
sentence was played only once, after which participants madsexual),Vocation (work or other instrumental role func-
their choice. tions), Intrapsychic Foundationge.g., curiosity, sense of
To control for general cognitive factors that may influ- purpose, hedonic experiences), &ammunity Participa-
ence AR, an index of “Nonemotional Cognition” was de- tion (engagement in common activities, use of common ob-
rived. This consisted of meascores for those subtests from jects). Internal-consistency reliabilities were high for the first
the WAIS-R, Non-Emotional Faces, and Non-Emotionalthree subscales (= .90, .88, .85, respectively). The fourth
Prosody that were significantly correlated with AR (Infor- subscale, which is composed of two items, had lower but
mation, Similarities, Digit Span Backward, Digit Symbol, acceptable reliabilityd¢ = .62).
Non-Emotional Prosody; see Results). The internal-
consistency reliability of this Nonemotional Cognition in- Data Transformations
dex was acceptablex(= .77).
Three patients were not given the QLS, and three cognitive
measures had single missing values (VAR, Non-Emotional
Faces, WAIS-R Block Design). Missing values were re-
All symptom ratings were made blind to test results. Fol-placed by sample means, so that 40 for all tests—a con-
lowing a separate 1-h semistructured interview, two of theservative approach that avoids the biasing effect of dropping
authors made separate and then consensus ratings on th&rticipants, but tends to reduce slightly the magnitude of
30-item PANSS, supplemented with 10 items from the Com-correlations (only slight changes occurred when these vari-
prehensive Assessment of Symptoms and History (CASHables were reanalyzed without mean substitution). Neuro-
Andreasen et al., 1992). Based on prior analyses of symgeptic dose had a large positive skew which was successfully
tom factors in schizophrenia (Buchanan & Carpenternhormalized prior to all analyses by square-root transforma-
1994; Kay & Sevy, 1990), items of this Extended PANSStion; all other variables were normally distributed (skew-
(PANSS-E) were categorized in six symptom subscalesess and kurtosis: 1.0, with no extreme outlier values).
(° indicates CASH items)Positive (hallucinations, delu-
sions, grandiosity, suspiciousness, unusual thoughes); Inferential Procedures
ative(blunted affect, motor retardation, lack of spontaneous
conversation, passive social withdrawal, emotional with-To control Type | error while maintaining acceptable statis-
drawal, poor rapport, avolitionisorganized conceptual tical power, protected significance tests were conducted hi-
disorganization, incoherenGepoverty of speech content  erarchically as follows. First, two overall tests of significance
inappropriate affect, bizarre clothing and appeararicbi-  were performed on AR’s multiple correlation with (1) all
zarre social and sexual behavibrsitualistic stereotyped cognitive measures and (2) all interview-based ratings. Sec-
behavior®), Excited (excitement, racing thoughtseu-  ond, AR’s correlations with global indices were tested (FSIQ,
phoric mood, tension, hostility, poor impulse control), PANSS-E Total, QLS Total), followed by analyses of sub-
Depressed—Anxioyslepression, loss of energyguilt, anx-  scales (three WAIS-R, six PANSS-E, four QLS). Third, to
iety, somatic concern), an@ognitive (inattention, disori- help interpret the global and subscale correlations, AR’s

Clinical Symptom Rating
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association with individual items (seven WAIS—R, 40 Table 1. Relation of AR to general cognitive abilities
PANSS-E, 21 QLS) was also examined. Finally, we tested
for significant differences among correlation coefficients, . o Far _
using a multivariate-to-z procedure: that is, the chi-squared S°9"tive ability (Pearson correlation)
homogeneity test, adjusted for nonindependence of meantellectual factors (WAIS-R)

sures (Meng et al., 1992). This latter adjustment is neces- Verbal Comprehension A45%*
sary whenever one contrasts correlation coefficients obtained Sustained Attention A5**
on the same subjects. Perceptual Organization .18
Feature discrimination
Non-Emotional Prosody S57**
Significance and Power Criteria Non-Emotional Faces .08

For evaluating AR’s correlations with symptomatic and **p < .01 (one-tailed).

quality-of-life measures, we decided one-tailed signifi-

cance tests would provide the most accurate estimates of

Type-| error rates. This is because only a unidirectional al-

ternative to the null hypothesis appeared rational (i.e., thafor nonindependence of measureg?[8) = 15.803,p =

cognitive deficits are associated with worse, not improved,045]); these differences were accounted for as follows: AR

functioning)—as well as being consistent with prior AR stud- correlated significantly with two WAIS—R factors, Verbal

ies. A conventional criterion of statistical significanee= Comprehension and Sustained Attention (Table 1), includ-

.05) was used; however any trends approaching signifiing the following subtests, Digit Symbol, Similarities, In-

cance p < .10) were also reported, to allow readers to con-formation, Digit Span Backward 6= .46 to .30ps < .03).

sider possible Type-Il errors. Witk = 40 anda = .05 (one-  Block Design approached significance=£ .25,p = .07).

tailed), this study had over 70% power to detect correlation®icture Completion and Digit Span Forward were unrelated

of at least .35 (Kraemer & Thiemann, 1987). to AR (rs<.10). AR also correlated significantly with Non-
Emotional Prosody, but not Non-Emotional Faces; this is
consistent with the above findings, since Non-Emotional

RESULTS Prosody correlated highly with WAIS—R Sustained Atten-
o _ tion (r = .59, p < .001) and Verbal Comprehension €
Preliminary Analysis: Intellectual .44,p = .002), while Non-Emotional Faces did not.

Correlates of AR

AR did not covary significantly with education, age, sex, or AR’s Correlations With Symptoms

neuroleptic dose (alps > .10). In an overall significance gn( Quality of Life

test, the multivariate relation of the two affect recognition

measures (FAR, VAR) to the nine nonemotional cognitiveln an overall significance test on the relation of AR to

measures (WAIS—R subscores, Non-Emotional Prosodynterview-based ratings, AR was significantly correlated with

Non-Emotional Faces) was evaluated by canonical correlahe six PANSS-E and four QLS subscalB$10,29 = .69,

tion analysis. This indicated that the two sets of measurep = .01]. When we contrasted FAR and VAR’s correlations

covaried via a single significant canonical function with the interview-based ratings, FAR and VAR showed a

[R(18,56 = .69,p = .04]. Variables that loaded highly &=  virtually identical pattern of correlations with these 10 sub-

.50) on the canonical variates included both FAR and VAR scales (multivariate contrast for nonindependent measures

as well as five of the cognitive measures (Non-Emotional xy?(10) = 4.757,p = .9]). This again supported the use of

Prosody, Digit Symbol, Similarities, Information, Digit Span a single AR index combining auditory and visual modalities.

Backward). Next, we contrasted FAR and VAR's correla- AR correlated significantly with PANSS—E Totat &

tions with the nine nonemotional cognitive measures (multi-—.44,p = .002). However, the six PANSS—E subscales dif-

variate contrast, adjusted for nonindependence of measurdgred significantly in their correlations with AR (homogene-

Meng et al., 1992); the two sets of correlations were virtu-ity test for nonindependent measurgs [5) = 14.504,p =

ally identical, with no significant differences between FAR .01]): Disorganized, Cognitive, and Positive Symptoms were

and VAR’s correlation matricesy[?(9) = 8.425,p = .5].  significantly correlated with AR—but Negative, Excited, and

These analyses indicated that affect recognition acted asepressed—Anxious Symptoms were not (Table 2).

single cognitive entity across auditory and visual modali- Likewise, AR correlated significantly with QLS Total &€

ties; therefore, all subsequent analyses focused on AR (th&6,p = .02). However, the four QLS subscales differed sig-

composite of FAR and VAR). nificantly in their correlations with AR (homogeneity test
AR correlated significantly with WAIS—R Full Scale 1Q for nonindependent measureg?(3) = 8.68,p = .03]): In-

(r =.44,p=.002). However, there were significant differ- terpersonal Relations, Intrapsychic Foundations, and Com-

ences among the nine nonemotional cognitive measures’ comunity Participation were significantly correlated with AR—

relations with AR (multivariate homogeneity test, adjustedbut Vocation was not (Table 2).
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Table 2. Relation of AR to symptom severity and quality of life Table 3. Interview items specifically associated with AR
(controlling for global intellectual and clinical impairment)

N
Interview subscale (Pearson correlation) Interview item I partial
Symptoms (PANSS-E) PANSS-E items
Disorganized symptoms —.46** Bizarre social & sexual behaviors (D) —.34*
Positive symptoms —.44%* Bizarre clothing & appearance (D) —.34*
Cognitive symptoms —.40** Euphoric mood (E) -.33*
Negative symptoms -.23 Poor impulse control (E) -=.27
Excited symptoms -.19 Inattentive behavior (C) —.26
Depresseghnxious symptoms .19 Hallucinations (P) -.25
Quality of life (QLS) Poor grooming & hygiene (O) -.21
Community participation .39** Quality of Life items
Intrapsychic foundations .37* Household relations (IR) .35*
Interpersonal relations .35* Social activity (IR) .34*
Vocation .03 Acquaintances (IR) .28
Commonplace activities (CP) .27
**p < .01, *p < .05 (one-tailed). Sexual relations (IR) .25
Curiosity (IF) .24

Partial correlations of AR with PANSS-E and QLS items, controlling for
. adjusted PANSS-E Total score and Nonemotional Cognitipn<*.05
ltem-Level AnaIyS|s (one-tailed). To allow consideration of possible Type-Il errors, all PANSS-E

, . L . ... and QLS items withrs >.20 (p < .10) are listed, in order of descend-
AR'’s correlations were significant (or approached signifi- ing magnitude. Subscale assignment of items on PANSS—E is indicated:
cance) with most items composing the three PANSS—E an¢b) Disorganized, (P) Positive, (C) Cognitive, (E) Excited, (O) Other. Sub-
three QLS subscales that covaried significantly with AR—ass¢al€ assignment on QLS is indicated: (IR) Interpersonal Relations, (CP)

. . Community Participation, (IF) Intrapsychic Foundations.

well as with four PANSS—E items not on these scales (pas-
sive social withdrawal, poor grooming—hygiene, euphoric
mood, poor impulse control§= —.42 to—.26,ps < .05).
However, we considered a more stringent criterion of item-
level correlation appropriate and potentially more infor-
mative—namely, to identify items that were specifically
correlated with AR, even after removing the general effects
of intellectual deficits and overall iliness severity. 2. After partialing Nonemotional Cognition, AR still co-

Therefore, partial correlations were computed, control- varied significantly with PANSS—E Disorganized Symp-
ling for Nonemotional Cogpnition (the nonemotional cogni-  toms and QLS Interpersonal Relationsg fas= —.28
tive correlates of AR) and the adjusted PANSS—-E Total score and .30,ps < .04); therefore these two variables were
(sum of all PANSS-E subscales not containing the item be- retained in the final model.
ing analyzed). As summarized in Table 3, AR showed sig- . _ .
nificant partial correlations with three PANSS—E itemsS' Disorganized Symptoms and Interpersonal Relations were
(bizarre social and sexual behaviors, bizarre clothing and _uncorr_elated W.'th each other, and both measures covar-
appearance, euphoric mood) and two QLS items (house- '?d uniquely with AR. partiais = —-43 and .30, respec-
hold relations, social activity). Thus, with the apparent ex- tively, ps < .03; multipleR(2,37) = .53,p = .001].

ception of one item (euphoria), AR was most specifically , ) . . .
associated with impairment in several social behaviors 0 Summarize, Nonemotional Cognition, Disorganized

independent of general intellectual and illness severitysymptor,ns' and Interpersonal Relations all shared signifi-
indicators. cant, unique covariance with AR, while none of these mea-

sures showed significant unique covariation with one another.
o This pattern suggests that AR, or a closely related process,
Exploratory Analyses and Model Building may play a mediating role among these indices.

To construct a preliminary, parsimonious model of AR’s Rather than assuming that AR is the mediating process,
we tested whether a single latent variable (i.e., an unob-

unigue and conjoint covariation with PANSS—-E subscales, )
QLS subscales, and Nonemotional Cognition, a series of hserved factor) may account for the correlations among these

erarchical regressions and a principal components analysf@Ur measures. Principal components analysis conducted on
were conducted. AR, Nonemotional Cognition, Disorganized Symptoms, and

The regression analyses indicated the following: Interpersonal Rglations yieIded. a single factor (meeting
scree-test and eigenvaluel criteria), which accounted for

1. After partialing out the effect of Nonemotional Cogni- 53% of the variance in these measures . All four variables

tion, AR was no longer significantly correlated with had loadings above .40 on this component (see Figure 1 for

PANSS-E Positive or Cognitive Symptomgs(> .10);
therefore these two symptoms were dropped from the final
model.

https://doi.org/10.1017/5135561770066602X Published online by Cambridge University Press


https://doi.org/10.1017/S135561770066602X

Affect recognition in schizophrenia 655

cognitive Affect Intellectual
functions: Recognition Abilities
(measured) (Facial, Vocal) (Attentional, Verbal)
.86 .80
Central
central Monitor of
processor: .
. Social
(inferred) Displays
-72 49
_ Disorganized Quality of
behaviors:
- Symptoms Interpersonal
(observed) (Bizarre Behaviors) Relations

Fig. 1. Proposed model linking specific cognitive and behavioral impairments in schizophrenia to the status of a cen-
tral social-display monitor that evaluates and regulates social cues generated by others and by oneself. Numbers are
correlation coefficients (principal component loadings).

values). Furthermore, after partialing out the effects of thigntellectual Correlates of AR

component, no correlations among the four measures even

approached significance (gl > 0.7). These analyses are The study confirmed prior reports that AR is associated with

consistent with a model in which a single underlying factorgeneral, “nonemotional” cognitive abilities (Kerr & Neale,

mediates among the four observed measures. 1993; Penn et al., 1996). Specifically, our analyses suggest
that both vocal and facial AR may depend on aspects of ver-
bal comprehension, such as semantic memory and abstract

DISCUSSION reasoning (Information and Similarities tests), and on
executive—attentional abilities required for rapid mental ma-
Scope and Limitations of the Study nipulation of sequential symbolic input (Digits Backward

and Digit Symbol). Furthermore, this pattern was cor-
The present research is one of the largest analyses to dateraborated by independent ratings of behavior during the
affect recognition in schizophrenia; it is the first to analyze PANSS-E interview, in which poor AR was associated with
the relation of heteromodal AR (facial and prosodic affectrecsigns of stereotyped thinking and inattention.
ognition) to the clinical and community functioning of schizo-  Facial and vocal AR were not related to simple attention
phrenic outpatients. To determine whether the present findingspan (Digits Forward), nor to visuospatial abilities (Percep-
are specific to schizophrenia or more broadly characterize psyual Organization) or nonemotional face recognition. Some
choticillness, this within-group analysis of AR should be ex-prior studies found that nonemotional face recognition co-
tended to other psychiatric disorders with psychotic featuresraried with facial AR in schizophrenia (Kerr & Neale, 1993),
Since only 9 participants were female, the generalizability ofwhile another study did not (Borod et al., 1990). This indi-
these findings to both sexes still needs to be evaluated. Feates that a generalized face-perception deficit is not a ro-
nally, our cognitive battery was intended to assess and corbust component of AR problems in this disorder.
trol for AR’s relation to general intellectual abilities, notto  These findings parallel those of two recent studies, de-
evaluate all neuropsychological domains relevant to schizospite major methodological differences. In one study (Bry-
phrenia. Thus, a comprehensive evaluation of heteromodadon et al., 1997), 63 schizophrenic outpatients attempted to
AR’s relation to other cognitive processes will require fur- identify six emotional states portrayed by actors in audio-
ther study. Nonetheless, the present analyses provided clegisual recordings of social vignettes. Accuracy on this task
answers for the three questions posed in this study. was associated with better performance on attentional and
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executive measures (Digit Span, Digit Symbol, Continuougenuated (namely, the correlations with positive symptoms,
Performance Task, Wisconsin Card Sort) and better shorimpoverished intrapsychic experience, and overall commu-
term recall. As in the present study, these correlations dichity participation). This suggests that AR’s correlations with
not depend on global indices of iliness severity. The seconthese symptoms may largely reflect the wide-ranging effects
study (Corrigan et al., 1995) found that schizophrenics’ abil-of general intellectual deficits in schizophrenia. In contrast,
ity to identify social cues improved significantly following AR accounted significantly for the quality of interpersonal
cognitive training to enhance vigilance and verbal-semanticelations and the severity of bizarrely inappropriate behav-
encoding. Taken together, these studies indicate thadbrs (involving social and sexual displays, choice of cloth-
executive—attentional and verbal-semantic abilities contribing, and appearance)—even after adjusting for intellectual
ute to the process of identifying social cues, and that rehaand iliness severity ratings. This suggests that impaired AR
bilitation efforts aimed at these two cognitive domains mayis specifically linked to the severe disorganization of social
compensate, at least partly, for AR deficits in schizophreniabehaviors that occurs in a subset of schizophrenic patients.
Thus, errors in the interpretation of heteromodal social cues
may help account for bizarre, socially disruptive behav-
iors—a manifestation of schizophrenia that is less well un-
The practical significance of AR assessment was evaluatederstood from a neurocognitive perspective than other
in relation to two sets of criterialinical (symptom profile)  symptoms.
andecological(quality-of-life measures). Clinically, inac- AR also showed a significant association with one symp-
curate AR was associated with two schizophrenia-specifitom that is not specific to schizophrenia: euphoric mood.
symptom domains, disorganized and positive symptoms—Since this only emerged in item-level analyses (where the
but was not stongly related to negative, depressed, anxioubkelihood of Type-I error is higher), it should be inter-
or excited symptoms. This is consistent with prior studiespreted cautiously. However this correlation might parallel a
that found facial AR associated mainly with schizophrenia-reported association of inaccurate facial AR with “defen-
specific symptoms (Heimberg et al., 1992; Schneider et al sive self-enhancement” in schizophrenia (Garfield et al.,
1995). The lack of connection with mood symptoms is im-1987)—a mechanism for elevating self-image with mini-
portant, because it demonstrates that AR’s associations witimal reality testing or use of external feedback. If replicated,
cognitive and behavioral features of schizophrenia are noAR’s association with euphoria, bizarre social-sexual be-
simply a byproduct of altered mood. This finding, however, haviors, and bizarre appearagibehavior, might all reflect
does not contradict reports of facial AR anomalies in majora single defect in the self-monitoring and self-regulation of
depression (Borod et al., 1990; Feinberg et al., 1986), sincsocial behaviors, occurring in a subset of schizophrenic
none of our participants had more than moderately severpatients.
mood symptoms.

In terms of ecological validity, inaccurate AR was asso-
ciated with impoverished interpersonal relations, IimitedWhat Is the Core Defect?
community participation, and restricted range of intrapsy-Figure 1 is offered in the spirit of initial hypothesis forma-
chic experience. These behavioral and intrapsychic deficition and model building. This model reflects previous re-
are among the most debilitating long-term sequelae of schizasearch findings that were verified in the present study, as
phrenic illness and are sometimes considered a subset vfell as new analyses that require replication. First, the
negative symptoms. However, it is important to note thatpresent study extended prior findings that AR deficits in
AR was unrelated to flat affect, poverty of speech, or motorschizophrenia covary across sensory modalities, by show-
slowness. While this concurs with previous findings that fa-ing that facial and prosodic AR had virtually identical pat-
cial AR is associated with impaired social relations (Mues-terns of association with numerous cognitive, symptomatic,
eretal., 1996; Penn et al., 1996), it does not support a linland ecological criteria. This provides convergent and dis-
with core negative symptoms. Interestingly, a study that comeriminant evidence that these visual and auditory AR im-
pared facial and vocal AR to operationalized measures gpairments reflect the same underlying deficit and have the
expressive facial and prosodic affect (Borod et al., 1990%kame functional implications. Therefore, the proposed model
also found no significant connection between perception ofreats AR in schizophrenia as a single, heteromodal process.
emotions and expression of emotions in schizophrenic pa- Second, this study sheds light on an ongoing debate in
tients. Taken together, these analyses suggest that inacdie literature, whether schizophrenia involves diffuse, gen-
rate AR is related to active disruption of interpersonaleralized impairment or specific cognitive defects. Concur-
relations rather than to psychomotor retardation. ring with several prior studies, our analyses indicated that
impaired processing of social information in schizophrenia
involves both general intellectual deficits (executive—
attentional, verbal-semantic) and specific difficulty inter-
preting social cues (heteromodal AR). These results imply
When we controlled for verbal-semantic and executive-that an accurate characterization of this iliness (and its within-
attentional abilities, several associations with AR were atgroup heterogeneity) requires ascertainment of patients’ gen-

Functional Relevance of AR

General VersusSpecific Functional
Correlates of AR
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eral cognitive level as well as examination of specificet al., 1991; Kling & Brothers, 1992; Luchins, 1990). We

functionally salient capacities, such as affect recognitionare currently conducting imaging studies to determine

to determine whether these are impaired or preserved. whether AR tasks can provide a window on the status of
Third, regarding symptoms and quality of life, the presentthis fundamental neurocognitive system in schizophrenic

findings suggest that disorganized behaviors and disruptepatients.

interpersonal relations in schizophrenia are different mani-

festations of a single neurocognitive defect. We hypoth-
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