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A b s t r a c t  Deficits in facial affect recognition have been 
shown repeatedly in schizophrenia. However, the stability 
of  this deficit over time remains to be clarified. A total of  
36 remitted, 32 acutely ill schizophrenic patients and 21 
healthy volunteers participated in a cross-sectional and 
longitudinal study. All subjects were assessed twice within 
4 weeks (acute schizophrenics and normal controls), or 12 
weeks, respectively (remitted schizophrenics). Subjects 
had to identify six basic emotions from corresponding fa- 
cial expressions shown as photographs on a video screen. 
Both acute and remitted schizophrenics demonstrated a 
stable deficit over time in facial affect recognition unre- 
lated to psychopathology and medication. This suggests 
that deficits in facial affect recognition in schizophrenia 
reflect a trait-like, rather than a state-dependent, charac- 
teristic. 

K e y  w o r d s  Facial affect recognition - Trait marker �9 

Schizophrenia 

Introduction 

There have been many studies investigating facial affect 
recognition in psychiatric patients during the past three 
decades. In schizophrenics, especially those with negative 
symptoms, this interest resulted at least partially from the 
hypothesis that difficulties in decoding facial affect might 
contribute to schizophrenics' known deficit in encoding 
emotional expression (Borod et al. 1993). Whereas sev- 
eral studies employing different stimuli and various task 
requirements have demonstrated that schizophrenic pa- 
tients have deficits in facial affect recognition (e.g. Borod 
et al. 1993; Heimberg et. al. 1992; Gaebel et al. 1989; 
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Gaebel and W61wer 1992; Schneider et al. 1992; for an 
overview on methods and results up to 1988 see Morrison 
et al. 1988), the nosological specificity, task specificity 
and especially the temporal stability of this deficit have 
remained less clear. 

With respect to nosological specificity, it has been 
shown that major depressives either have no comparable 
deficit (Archer et al. 1992; Cutting 1981; Gaebel and 
W61wer 1992; Gessler et al. 1989; Schneider et al. 1992; 
Walker et al. 1984) or range between schizophrenic pa- 
tients and normal controls (Feinberg et al. 1986). Only 
one study showed that depressives perform as poorly as 
schizophrenics (Zuroff and Colussy 1986). Because anxi- 
ety neurotics also showed no recognition deficit (Mandal 
and Palchoudhury 1989; Mandal and Rai 1987), this led 
to the conclusion that deficits in facial affect recognition 
are limited to schizophrenics. 

Functional models of face processing (e.g. Bruce and 
Young 1986) postulate that three are several separable 
functional components involved in face processing, such 
as structural encoding, physical analysis, facial speech 
analysis and expression analysis. It is still controversial 
whether schizophrenics' deficit in facial affect recogni- 
tion specifically concerns the process of expression analy- 
sis, or reflects a more generalised deficit in face process- 
ing, or is due to cognitive dysfunctions not specially re- 
lated to face processing. Whereas some authors conclude 
from their results that there is a specific deficit in facial 
affect recognition (Berndl et al. 1986a, Cutting 1981; 
Walker et al. 1984), others have found evidence for a gen- 
eralised deficit (Archer et al. 1992; Gessler et al. 1989; 
Ken" and Neale 1993), or for a prominent affect-specific 
deficit in the context of a generalized information pro- 
cessing deficit (Borod et al. 1993; Feinberg et al. 1986; 
Heimberg et al. 1992). 

The stability of the deficit over time has not been ade- 
quately investigated to date. Cross-sectional studies by 
Cutting (1981) and Gessler et al. (1989) only found facial 
affect recognition deficits only in acute, but not in remit- 
ted, schizophrenics. On the other hand, two longitudinal 
studies by Gaebel et al. (1989) and Gaebel and W61wer 



166 

(1992)  r e v e a l e d  s table  def ic i t s  in acu te  s c h i z o p h r e n i c s  
o v e r  the  p e r i o d  o f  the i r  hosp i t a l  stay or  o v e r  a p e r i o d  o f  4 
weeks ,  r e spec t ive ly ,  desp i te  c l in ica l  i m p r o v e m e n t .  H o w -  
ever ,  in bo th  s tudies  there  w e r e  a lso  (nons ign i f i can t )  
t rends  o f  a g rea te r  i m p r o v e m e n t  o v e r  t ime  in s c h i z o p h r e n -  
ics c o m p a r e d  wi th  n o r m a l  contro ls .  Th i s  s u g g e s t e d  per-  
haps  tha t  t he  r e c o g n i t i o n  de f i c i t  m i g h t  h a v e  d i s appea red  
o v e r  a l o n g e r  t i m e  per iod ,  i.e. a f ter  ful l  r emi s s ion .  In  the  
p re sen t  s tudy  we  the re fo re  c o m p a r e d  the  p e r f o r m a n c e  o f  
r e m i t t e d  s c h i z o p h r e n i c s  a s ses sed  t w i c e  w i th in  3 m o n t h s  
wi th  that  o f  acu te  s c h i z o p h r e n i c s  and n o r m a l  cont ro l s .  
T h e  t w o  m a i n  ques t i ons  to be  a n s w e r e d  were :  (a) D o  re-  
m i t t e d  s c h i o z o p h r e n i c s  s h o w  a fac ia l  a f fec t  r e c o g n i t i o n  
de f i c i t  l ike  acu te  s c h i z o p h r e n i c s  ( i n t e r ind iv idua l  c ross -  
sec t iona l  c o m p a r i s o n ) ,  and (b) D o  these  def ic i t s ,  i f  con-  

f i rmed ,  pe rs i s t  in the  cou r se  o f  the  i l lness  ( in t r a ind iv idua l  
l ong i t ud ina l  c o m p a r i s o n ) ?  

Subjects and methods 

A total of 36 remitted schizophrenic patients from a psychiatric 
day hospital (-S/r-, 17 females and 19 males; mean age + SD 35.9 + 
8.8 years), 32 acute schizophrenic inpatients (-S/a-, 10 females and 
22 males; mean age + SD 31.7 _+ 10.6 years) and 21 healthy vol- 
unteers (-N-, 6 females and 15 males; mean age + SD 34.2 + 10.0 
years) participated in the study after informed consent. 

All subjects were assessed twice: in S/a assessment took place 
within 3 days after admission (TO) and after 4 weeks of neurolep- 
tic treatment (T1). N were assessed twice within 4 weeks as well. 
According to the assumption that any changes in performance of 
remitted patients - if at all - would occur only after a time period 
longer than 4 weeks, remitted patients were assessed at least 4 
weeks after discharge from an actue ward (TO') and three months 
later (T1 "). 

All patients were diagnosed according to Research Diagnostic 
Criteria (Spitzer et al. 1978). Subjects with organic brain damage, 
drug abuse and subnormal intelligence were excluded from the 
study. In addition, remitted schizophrenics relapsing during the ob- 
servation period were also excluded. 

Assuming that patients with marked negative symptoms, espe- 
cially affective flattening, have the poorest facial affect recogni- 
tion (Borod et al. 1993), a subgroup of the acute schizophrenics 
with persisting affective flattening at T1 (7 patients: 5 males and 2 
females; mean age +- SD 27.7 + 9.9 years ) were assessed a third 
time 8 weeks after admission (T2). Inclusion criteria for this group 
were a minimum score of 4 in at least one item of the SANS-sub- 
scale "affective flattening" and a minimum sumscore of 16 in the 
five items reflecting reduced "affective expression" ("unchanging 
facial expression", "decreased spontaneous movements", "paucity 
of expressive gestures", "affective nonresponsivity" and "lack of 
vocal inflections"). 

Fourteen S/a and three S/r were first-episode patients. The re- 
maining patients had mean illness durations of 6.7 + 6.9 years and 
8.9 + 7.8 years, respectively, with a mean number of 5.0 + 4.4 and 
5.3 +_ 3.4 previous schizophrenic episodes. 

The S/a were orally treated with either perazine (n = 20) or 
haloperidol (n = 12). The average daily dosage in chlorpromazine 
equivalents (CPZE) in the T0-T1 interval did not differ signifi- 
cantly (perazine: 436 + 217 mg CPZE; haloperidol: 531 + 313 mg 
CPZE). Among S/r 10 patients were treated with clozapine (mean 
daily dosage = 426 -+ 144 mg CPZE), 21 received typical neu- 
roleptic drugs either orally or as depot (mean daily dosage = 477 + 
430 mg CPZE) and 5 patients were drug-free in the T0"-T1" inter- 
val. Five S/a, but none of the S/r, received anticholinergic medica- 
tion. 

Procedure 

Facial affect recognition performance was assessed using video- 
taped photographs of the "pictures of facial affect" (Ekman and 
Friesen 1976). Twelve (2 x 6) photographs depicting 1 male and 1 
female poser, each displaying one of six basic emotions (fear, 
anger, surprise, happiness, disgust and sadness) were presented to 
the subjects. The pictures were chosen from the series according to 
their reported high interrater reliability (88-100%) for emotion de- 
coding on each emotion displayed by a single poser. Each face was 
presented for 8 s. Subjects then had to select the appropriate emo- 
tion from a list containing the six emotion labels and a neutral state 
inserted beside the face for an additional 10 s. Display time was 
chosen from the upper range of Kirouac and Dor6's (1983) data, in 
which normal subjects required 3-7 s for emotion recognition. 

The "number of correct answers" (NC) summed over all 12 
pictures was used as a measure of recognition performance. 

Clinical assessment 

The Brief Psychiatric Rating Scale (BPRS; Overall and Gorham 
1962), the Scale for the Assessment of Negative Symptoms 
(SANS; Andreasen 1982) and the Extrapyramidal Side Effects 
Rating Scale (EPS; Simpson et al. 1970) were used to assess clini- 
cal course in schizophrenic patients. The assessment was per- 
formed by two trained raters. 

The BPRS subscores "activation", "hostility" and "thought dis- 
order" were summed (BPRS-S) to monitor the degree of positive 
symptoms. As measures of negative symptoms the SANS "sum- 
mary score" (SANS-SS, sum of global ratings; Andreasen 1982) 
and the BPRS subscale "anergia" (BPRS-ANER) were used. 
Symptoms of anxiety and depression were assessed using the 
BPRS subscale "anxiety/depression" (BPRS-ANDP). 

Data analysis 

The analysis of recognition performance was performed in two 
steps: 

1. A cross-sectional comparison of the three groups at their first 
time of assessment (T0/T0") was performed using a one-way 
ANOVA. 

2. The time course of recognition performance over the 4-week 
T0-T1 interval was examined by a 2 x 2 MANOVA (group x 
time) for S/a and N, and separately for S/r during the longer 
T0"-T1" interval by paired t-test. 

When necessary, Tukey's Honestly Significant Differences (HSD) 
test was used for post hoc comparisons of group means. In order to 
adjust the nominal error probability of c~ = 0,05 for the five F- and 
t-tests, each of these tests was carried out with an adjusted error 
probability of o~ = 0.05/5 = 0.01. All further comparisons were 
only computed for descriptive and exploratory purposes without 
{x-adjustment. 

The data analysis for the 7 patients with persisting affective 
flattening at T1 was performed in two steps as well: In order to get 
an idea of how representative the small subgroup was for the larger 
sample of S/a, the data of these 7 patients were compared firstly 
with the data of the rest of the S/a group with between subject t-test, 
and secondly, the time course of clinical and performance data dur- 
ing the 4-week T1-T2 interval was examined using paired t-test. 

Results 

Cl in i ca l  cou r se  

A f t e r  4 w e e k s  o f  neu ro l ep t i c  t rea tment ,  S / a  w e r e  s igni f i -  
cantly i m p r o v e d  in pos i t ive  s y m p t o m s  (BPRS-S) ,  in B P R S -  



Table 1 Psychopathological ratings (group means _+ SD) for acute 
schizophrenics at TO and T1 and remitted schizophrenics at TO" 
and TI ' ,  respectively, and results of separate paired t-tests (TO vs 
T1 and T0" vs T1% BPRS-S sumscore of subscales "activation", 
"hostility", and "thougth disorder" (range 10-70); BPRS-ANDP 
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subscale "anxiety/depression" (range 4-28); BPRS-ANER sub- 
scale "anergia" (range 4-28); SANS-SS summary score (sum of 
global ratings of "affective flattening", "alogia", "avolition", anhe- 
donia", and "attentional impairment"; range 0-25); EPS sumscore 
of all nine items (range 0-27) 

Acute schizophrenics 

TO T1 

Remitted schizophrenics 

t/p T0" T 1" t/p 

BPRS-S 25.72 + 8.13 17.61 + 4.77 
BPRS-ANDP 7.69 + 3.14 6.65 + 2.47 
BPRS-ANER 10.84 + 3.97 9.53 -+ 3.42 
SANS-SS 13.63 _+ 5.00 11.56 + 4.52 
EPS 0.72 _+ 1.65 3.00 + 4.16 

5.27*** 12.29 + 3.21 13.63 + 4.44 
2.38* 6.58 + 3.09 6.44 + 3.33 
2.01(*) 10.11 -+ 3.08 10.02 + 3.08 
2.53* 9.31 +4.15 8.69 + 5.00 

-3.18"* 0.94 + 1.88 1.08 + 2.22 

-2.40* 
0.28 
0.15 
0.94 

-0.33 

***p < 0.001 *p < 0.05 
**p < 0.01 (*)p < 0.10 

Table 2 Number of correct answers in facial affect recognition (group mens + SD) for 
(N) at TO and T1 and remitted schizophrenics (S/r) at TO" and T1 ", respectively 

acute schizophrenics (S/a) and normal controls 

TO/TO" T1/TI" 

S/a S/r N S/a S/r N 

Total (NC, 12 pictures) 6.41 + 4.15 7.35 + 3.14 
Happiness (2 pictures) 1.42 + 0.88 1.83 +_ 0.50 
Surprise (2 pictures) 1.34 + 0.86 1.53 + 0.69 
Fear (2 pictures) 1.03 + 0.86 1.08 + 0.87 
Anger (2 pictures) 0.81 + 0.82 1.00 + 0.86 
Disgust (2 pictures) 1.15 + 0.92 1.30 + 0.78 
Sadness (2 pictures) 0.62 _+ 0.61 0.78 + 0.68 

9.43 + 1.86 8.56 -+ 1.66 7.97 + 2.88 9.76 + 1.14 
2.00 + 0.00 2.00 __+ 0.00 1.83 + 0.50 2.00 __+ 0.00 
1.86 + 0.48 1.87 __+ 0.33 1.55 + 0.73 1.90 + 0.30 
1.38 + 0.74 1.06 + 0.84 1.08 __+ 0.87 1.47 __+ 0.68 
1.52 __+ 0.60 1.22 + 0.70 1.25 + 0.77 1.62 + 0.60 
1.76 + 0.44 1.62 __+ 0.55 1.50 + 0.81 1.95 + 0.22 
0.90 __+ 0.70 0.78 + 0.55 0.75 + 0.60 0.81 + 0.60 

A N D P  and in negat ive  symptoms  ( S A N S - S S  and BPRS-  
ANER;  see Table 1). On the other  hand,  ex t r apyramida l  
symptoms  (EPS) increased  s ignif icant ly  dur ing the T 0 - T 1  
interval .  

The  S/r group turned out to be very  stable in terms of  
p sychopa tho logy  throughout  the observat ion  per iod  of  3 
months.  Al though  they a lmost  d id  not  show any posi t ive  
symptoms ,  symptoms  of  anxie ty  or  depress ion,  and no no- 
table ex t rapyramida l  symptoms  at TO" and at T1 ", respec-  
tively, they exhib i ted  negat ive  symptoms  comparab le  to 
the T l - l e v e l  of  the acute sample.  Due to the very  low 
s ymptom level ,  a s ta t is t ical ly  s ignif icant  increase  in 
BPRS-S  f rom TO" to T I "  appears  to be c l in ica l ly  irrele- 
vant. 

The 7 pat ients  o f  the S/a group with pers is t ing symp-  
toms of  affect ive f lat tening at T 1 not  only  showed more  
negat ive  symptoms  (SANS-SS :  t30 = -2 .90 ,  p = 0.007; 
B P R S - A N E R :  t30 = -2 .47 ,  p = 0.019) compared  with the 
rest of  the S/a group at T1, but were more  anxious-de-  
press ive  as wel l  ( B P R S - A N D P :  t30 = -3 .25 ,  p = 0.003). 
On the other  hand, there was no difference in the extent  o f  
posi t ive  symptoms  be tween  the two subgroups  o f  S/a at 
T1. The  subgroup with f la t tened affect at T1 improved  
s ignif icant ly  during the T 1 - T 2  interval  regarding  pos i t ive  
(BPRS-S:  t 6 = 3.35, p = 0.015) as wel l  as negat ive  symp-  
toms (SANS-SS :  t6 = 5.0, p = 0.002). 

Fac ia l  affect recogni t ion  

With respect to performance in the facial affect recognit ion 
task, the cross-sect ional  group compar ison  of  NC at TO re- 
vea led  a s ignif icant ly  poorer  per formance  for S/a as well  
as S/r compared  with N (see Table 2; main  effect  group:  
F2.s6 = 5.26, p = 0.007). The longi tudinal  analysis  for the 
T0-T1  interval  on average showed an improvemen t  over  
t ime for  S/a and N (main effect  t ime: F1,51 = 9.22, p = 
0.004), poin t ing  to a pract ice  effect. This  general  im- 
p rovemen t  appeared  to be s l ight ly  more  p ronounced  in 
S/a than in N ( interact ion group x t ime: F1,51 = 4.94, p = 
0.031), but  fa i led to reach stat ist ical  s ignif icance com-  
pared  with the adjus ted  o~ = 0.01. However ,  i r respect ive of  
this improvemen t  single compar i sons  of  group means  at 
T1 conf i rmed a s ignif icant ly  poorer  per formance  of  S/a 
compared  with N, even under  par t ly  remit ted  condi t ions.  
Fo r  S/r no s ignif icant  change in recogni t ion  per formance  
during the 3-month per iod  of  the T 0 " - T I "  interval  could  
be shown (t35 = - 1.27, p = 0.21). 

A h igh ly  s ignif icant  retest  re l iabi l i ty  of  rT0. ' TI" = 0.76 
(p < 0.001) further conf i rmed  the high stabi l i ty  of  the re- 
cognit ion performance in S/r. Reliabi l i ty  scores for S/a and 
N were  also signif icant ,  but  lower  in value  (S/a; rT0 ' r l  = 
0.56, p = 0.001; N: rT0. T~ = 0.48, p = 0.029). A data  in- 
spect ion revea led  that in S/a this lower  re l iabi l i ty  was due 
main ly  to a very  he terogeneous  improvemen t  in facial  af- 
fect  recogni t ion  of  those 9 pat ients  showing the poores t  
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performance at TO (NC at TO: 0-2; NC at TI:  5-10). In N 
the lower reliability score mainly resulted from their com- 
parably small performance range both at TO and at T1 
(NC at TO: 7-12; NC at TI:  8-12). 

The 7 S/a patients with marked affective flattening 
showed a T1 performance not significantly different from 
that of the rest of the S/a group (t30 = 0.99, p = 0.72). Dur- 
ing the T1-T2 interval no further improvement in facial 
affect recognition (t 6 = -0.35, p = 0.74) could be shown. 

Intervening variables 

Regarding the type of expressed emotion as a possible in- 
tervening variable in recognition performance, ex- 
ploratory analyses (one-way ANOVA at T0/T0") revealed 
group differences between normals and schizophrenics 
for all emotions, except "fear" and "sadness" (happiness: 
F2,86 = 6.09, p = 0.003; surprise: F2.,6 = 3.22, p = 0.045; 
anger; F2,s6 = 5,25, p = 0.007; disgust: F2,86 = 4.02, p = 
0.022; fear: F2.86 = 1.21,p = 0.30; sadness; F2.86 = 1.18; p = 
0.31). Although all pictures used were reported to have 
high interrater reliability in normals (Ekman and Friesen 
1976), the pictures showing these two emotions were 
found to be only poorly recognized in general, even by 
normals (see Table 2). Therefore, to the lower discrimina- 
tory power of these emotions may at least be due partly to 
bottom effects. 

Pearson correlations of recognition performance with 
psychopathology were inconsistent across time and 
groups. In particular, no stable relationship with negative 
symptoms could be shown (correlation between NC and 
SANS-SS at T0/T0": S/a r = -0.49, p = 0.005; S/r: r = 
-0.08, p = 0.66; at T1/TI ' ;  S/a: r =  -0 .26 ,p  = 0.15; S/r: r = 
-0.36, p = 0.03). 

In order to get an idea of the effect of medication on fa- 
cial affect recognition, pearson correlations of the recog- 
nition performance with the neuroleptic dosage at the day 
of assessment, with the mean daily dosage during the ob- 
servation interval, and with extrapyramidal side effects 
(EPS), were calculated. No coefficient exceeded r = 10.21 
and no correlation proved to be statistically significant. 
Furthermore, no effect of the kind of neuroleptic drug re- 
ceived during the observation interval (S/a: perazine vs 
haloperidol; S/r: clozapine vs typical neuroleptics vs no 
medication) could be found. Finally, S/a without premed- 
ication at TO did not differ from premedicated patients re- 
garding recognition performance at TO and the time 
course of recognition performance during the T0-T1 in- 
terval. 

Discussion 

The present study confirms previous findings on facial af- 
fect recognition deficits in schizophrenia. Moreover, this 
deficit proved to be stable over time and at different 
stages of the illness. In accordance with our previous re- 
sults (Gaebel et al. 1989; Gaebel and W61wer 1992) 

deficits in facial affect recognition in acute schizophrenics 
persisted during the short-term course of their hospital 
stay, despite a significant improvement in psychopathology 
and a slight improvement in performance. Remitted schiz- 
ophrenics exhibited comparable impairments, which re- 
mained stable over the 3-month period of observation. 
This confirms a recent report by Addington et al. (1994) 
who found facial affect recognition deficits in schizo- 
phrenics to be relatively stable from the inpatient phase of 
the illness to a period of relative remission 12-16 weeks 
after discharge. On the other hand, the results are in con- 
tradiction to cross-sectional findings of Cutting (1981) 
and Gessler et al. (1989) who found deficits only in acute, 
but not in remitted, schizophrenics. Besides that the inter- 
pretation of Cutting's results is difficult because he had 
not included a nonpsychiatric control group, this discrep- 
ancy might be due to differences in the kinds of stimuli 
and task conditions used: in both studies subjects had only 
to distinguish between happy and sad (Gessler et al. 1989) 
or more or less friendly faces (Cutting 1981), respectively. 
However, differences between schizophrenics and nor- 
mals have been reported to be smaller for the recognition 
of positive emotions than of negative emotions, or are 
even limited to negative emotions (Borod et al. 1993; 
Dougherty et al. 1974; Garfield et al. 1987; Kline et al. 
1992; Mandal and Rai 1987; Muzekari and Bates 1977). 
Only few studies have not found this effect of emotional 
valence (Heimberg et al. 1992; Walker et al. 1980; Zuroff 
and Colussy 1986), which possibly reflects the less com- 
plexity and the more frequent occurrence in everyday life 
of positive compared with negative facial expression (Ek- 
man et al. 1972; Zuckerman et al. 1975). Moreover, in our 
study facial expressions of "sadness" were most poorly 
recognized, demonstrating that not even all kinds of neg- 
ative emotions necessarily contribute to schizophrenics' 
overall recognition deficit. Accordingly, facial expres- 
sions of friendliness or happiness and sadness as used by 
Cutting (1981) and Gessler et al. (1989) may have less 
discriminatory power than other emotions (Novic et al. 
1984), because happiness is often almost perfectly recog- 
nized and sadness is often poorly recognized, in general. 

Further evidence for a high temporal stability of the fa- 
cial affect recongition deficit in schizophrenia has been 
reported by Walker et al. (1980): They have shown that 
schizophrenic children (8-12 years) and adolescents 
(13-19 years) already perform as poorly as adult schizo- 
phrenics (20-50 years) in identifying facial expressions 
compared with age-matched normal controls. Similar re- 
sults have also been found by Berndl et al. (1986b) for 
schizophrenic adolescents and adults. Taken together with 
the current results, facial affect recognition deficits in 
schizophrenia may thus reflect a vulnerability linked trait 
marker, rather than a state-dependent characteristic. How- 
ever, investigations of relatives of patients with schizo- 
phrenia are needed to verify this judgement. 

In support of this conclusion no stable relationship to 
psychopathology could be found. In particular, our data 
do not confirm the hypothesis that the deficit in facial af- 
fect recognition is related to negative symptoms or con- 



fined to a subgroup of schizophrenics with flattened affect 
(Borod et al. 1993): The group of acute schizophrenics 
with marked symptoms affective flattening at T1 demon- 
strated a performance level comparable to the rest of the 
S/a sample, and in accordance with the findings of Novic 
et al. (1984) there was no correlation of facial affect 
recognition with clinical ratings of affective flattening. A 
dissociation between skills in affect recognition and affect 
expression has been reported from studies in normals 
(Fridlund et al. 1987) and brain-damage subjects (Borod 
et al. 1986) as well, indicating that "these processing 
models involve minimally overlapping or even separate 
systems" (Borod et al. 1993; see also Feyereisen 1986). 

Little is known of the neural basis of facial affect 
recognition deficits in schizophrenia. As already indicated 
in the discussion of the functional specificity of the 
deficit, different systems participating in a distributed 
neural network involved in facial affect recognition, face 
perception and visual scanning may possibly be disturbed: 
There is convincing evidence that the inferior temporal 
cortex plays an important role in the recognition of faces 
in humans (Allison et al. 1994; Sergent et al. 1992) and in 
nonhuman primates (Perrett 1985; Desimone 1991). 
Moreover, research with patients with neurological disor- 
ders has indicated "that the frontal lobe does indeed have 
a role in facial recognition, at least under some social con- 
straints" (Kolb 1989). Kolb postulates a neural system 
regulating emotional behaviour in which the orbitofrontal 
cortex and the amygdala are crucial parts. The amygdala 
serves as a node in the network where socially relevant vi- 
sual information is processed (Kolb 1990; LeDoux 1994). 
Given that facial affect is socially relevant visual informa- 
tion, some empirical support for Kolb's assumption is 
provided by Leonard (1985) who found face-selective 
cells in the amygdala of monkeys. With respect to visual 
scanning processes, both Goldman-Rakic (1988) and 
Mesulam (1990) focus on the prefrontal cortex and the 
posterior parietal cortex. Mesulam (1990) integrates the 
neural processing of planning and guidance of exploratory 
eye movements by these cortical structures into the con- 
cept of a large-scale neural network for the distribution of 
directed attention. 

Of the neural systems probably involved in decoding 
of facial affect, the one which is primarily disturbed in 
schizophrenia remains unclear to date. Further studies us- 
ing functional neuroimaging methods should help to elu- 
cidate this. 

Although the relationship between face recognition, fa- 
cial affect recognition and social skills has never been ex- 
amined explicitly in schizophrenia (Ennis and Whelton 
1994), facial affect recognition is obviously important in 
social communication. Schizophrenics' limited capability 
concerning these skills may thus be a contributing factor 
to the poor social performance of schizophrenic patients 
(Bellack at al. 1989). Because the deficit appears to be un- 
related to clinical course and neuroleptic medication, a 
specific training in facial affect recognition, which could 
be incorporated into existing behaviour therapy programs, 
such as social skills training (Liberman et al. 1982) or in- 
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tegrated psychological therapy (Brenner et al. 1992), 
might be beneficial. 
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