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Our understanding of the emotional features of schizophre-
nia has benefited greatly from the adoption of methods and
theory from the field of affective science. This article covers
basic concepts andmethods from affective science on the psy-
chological and neural mechanisms contributing to emotions
and reviews the ways in which this research has advanced our
understanding of emotional response deficits in schizophre-
nia. We review naturalistic studies and elicitation studies
that evoke emotion responses among participants, including
emotion expression, experience, and autonomic physiology.
We also consider how these emotion response mea-
sures correspond to schizophrenia symptoms, and we focus
particular attention on the issue of sex differences in
emotional responding and how this may influence our under-
standing emotional functioning among individuals with
schizophrenia.
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Theoretical and clinical writings in schizophrenia are re-
plete with rich descriptions of emotional disturbance that
date back to the early 20th century.1,2 For example, Ble-
uler noted

‘‘Occasionally, a patient will maintain that he has a marked
and powerful affect, whereas the observer can note none or
another type of affect than that which the patient professes
to feel (3(p51)).’’

This apparent disconnect between the outward display of
emotion and feeling that Bleuler referred to has now been
confirmed empirically, and in the present article, we re-
view the literature on emotion responding in schizophre-
nia and argue that the adoption of the affective science
approach has greatly advanced our understanding of
the nature of emotion disturbances.

Many factors have contributed to the relatively recent
increaseinresearchonemotioninschizophrenia,butacen-
trally important factor has been the development and
adoption of methods and theories in basic affective sci-
ence. Emotionwas long considered to be the ‘‘blacksheep’’
of the family with respect to behaviors that could be em-
pirically studied, but pioneering work by investigators
such as Paul Ekman and Carroll Izard in the 1960s paved
the way for emotion research to become not only well ac-
cepted and integrated into psychology and neuroscience
but also as a discipline in its own right. Indeed, the explo-
sion of brain imaging techniques has further advanced our
understanding of how emotion works at the level of the
brain, and taken together, we now know a great deal about
emotional behavior and its neural underpinnings (see
Barrett et al4 and Wager et al5 for recent reviews).

Constraining Emotion and Emotion Disturbances in
Schizophrenia

From the affective science perspective, emotions are com-
plex systems that have developed through the course of
human evolutionary history to prepare organisms to act
in response to a number of environmental stimuli and
challenges. Thus, under most circumstances, emotions
serve a number of important intra- and interpersonal
functions,6–9 a point which amplifies the notion that emo-
tions are adaptive and not simply the bane of our rational
or ‘‘reasoned’’ existence. The functions of emotion in per-
sons with schizophrenia are comparable to those without
schizophrenia7,10; however, emotion disturbances in
schizophrenia can interfere with the achievement of these
important emotion-related functions. For example,
a schizophrenia patient’s absence of facial expressions
may evoke negative responses from others,11 thus nega-
tively impacting social relationships and interactions.12

Emotional responses are typically considered to be
comprised of multiple components, including (but not
limited to) expression, experience, and physiology. The
extent to which these emotion components correspond
with one another or cohere remains a topic of debate.13–15

Functionalist accounts of emotion suggest that coherence
among components is adaptive,9 yet the empirical data
supporting coherence is mixed.13,16

The terms ‘‘affect’’ and ‘‘emotion’’ are often used in-
terchangeably in the schizophrenia literature, but from
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the affective science perspective, there are important
conceptual and empirical distinctions between the terms.
Specifically, affect is most often used in reference to feel-
ing states, whereas emotion is used in reference to mul-
tiple components (only one of which is a feeling state).
By contrast, in the schizophrenia literature, affect is
sometimes used to refer to a feeling state and sometimes
used to refer to the expression of emotion (eg, flat affect).
It does not seem likely that the affective science perspec-
tive on terminology will take hold in the schizophrenia
literature, nor is it clear that it need be adopted. However,
it would be of benefit to the field to forego broad and
uninformative terms such as ‘‘affect processing’’ or
‘‘emotion processing’’ (see also Herbener et al17). These
terms are used to describe anything from the study of
emotion facial expressions following the presentation
of emotionally evocative film clips to the reading of emo-
tional words. Not only are these tasks different, but they
also recruit different brain regions in the service of per-
forming them5 and the behavioral outputs from these
tasks are linked to different aspects of schizophrenia, in-
cluding specific symptoms and functional outcomes. Per-
haps reflecting the fact that studies of emotion in
schizophrenia are fewer and more recent than studies
of cognitive deficits, such terminological imprecision
might be expected. Indeed, ‘‘information processing’’
was long used to describe different studies of cognition
in schizophrenia until the translation of cognitive neuro-
science theory and methods to schizophrenia research
pointed to the importance of more clearly demarcating
the specific type of cognition (eg, episodic memory, cog-
nitive control) under investigation, thus rendering the use
of the more vague term less likely (As a rough index of the
decline in the use of the term ‘‘information processing,’’
a PubMed search for ‘‘information processing and
schizophrenia’’ in the title yielded 106 articles dating
back to 1971. Three-quarters of these articles were pub-
lished prior to the year 2000. A similar search in PsychIn-
fo yielded 193 articles dating back to 1964; 80% of these
were published prior to the year 2000.). As the current
review will point out, there are important distinctions
in which components of emotional response are (or are
not) disrupted in schizophrenia, and thus, the use of
vague terms such as ‘‘emotion processing’’ will likely stall
progress in the field by making it difficult to integrate
findings across studies that are assessing similar types
of emotion disturbances.

Methodological Distinctions and Conceptual Clarity

To facilitate the field’s moving beyond the vagueness of
‘‘emotion processing,’’ it is helpful to make distinctions
between the types of studies and types of dependent var-
iables or measures of emotion that are commonly
employed to study emotion in schizophrenia. Broadly
speaking, at least 5 types of studies can be distinguished:

(1) studies that elicit(evoke, generate) emotion responses
from participants (eg, presenting emotionally evocative
film clips and assessing reports of emotional experience),
(2) studies that assess perception(recognition) of affective
stimuli (eg, presenting pictures of faces and assessing ac-
curacy of emotion expression identification), (3) natural-
istic studies that assess emotion in participants’ natural
environments (eg, assessing emotional experience in con-
text of daily life several times a day for several days, ob-
serving emotional behavior in an inpatient setting); (4)
studies that assess trait or individual differences in emo-
tion components (eg, collecting self-report measures of
anhedonia or emotional expression), and (5) studies
that assess the impact of emotion on some other process
(eg, assessing how the emotional valence of words
impacts the ability to recall the words). Of course, these
are not rigid demarcations, and many studies combine
more than one of these methods. For example, a study
may present emotionally evocative pictures and assess
facial expression responses to the pictures and then later
test memory for the previously viewed pictures. Moreover,
studies designed to elicit emotion will likely require rec-
ognition of the affective significance of the stimulus to
engender a response, and studies designed to assess the
perception of affective stimuli may well elicit an emotional
response.5 Nevertheless, it can be helpful to keep in mind
the goals and methods of the study with respect to what
aspect(s) of emotion is being manipulated and assessed.

It is also helpful to distinguish the types of dependent
variables or measures of emotion included in particular
studies. Studies that elicit emotion are typically interested
in assessing emotional responses, such as facial expres-
sion, experience, physiology, or brain activation. Studies
that assess perception or recognition of affective stimuli
are typically interested in assessing accuracy of identifi-
cation or discrimination, but these studies also may assess
responses to these stimuli (eg, brain activation, auto-
nomic physiology). Naturalistic studies often assess
reports of emotional experience in context (eg, when at
home, when with friends). Studies that assess emotion’s
impact on some other process typically assess the other
process of interest. For example, a narrative study that
asks participants to recount stories involving different
emotional life events may assess the impact of the emo-
tional valence of the stories on discourse18 or referential
language disturbances.19

It is not only useful to make these distinctions to be
precise in describing the types of emotion processes under
study, but it is also relevant for developing a more specific
understanding of the neural systems that support these
different processes. Recent meta-analyses in affective
neuroscience point to a dissociation in relative brain re-
gion activations depending upon the emotion task that is
used.5,20 Specifically, perception studies demonstrate rel-
atively more robust activation in areas, such as amygda-
lae, parahippocampal cortex, pregenual cingulate, and
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dorsal portions of the inferior frontal gyrus. By contrast,
elicitation studies that assess participants’ reports of
emotional experience demonstrate relatively greater acti-
vation in other areas, such as prefrontal cortex (ventro-
medial, orbitofrontal, dorsolateral), anterior insula,
medial temporal lobe, ventral inferior frontal gyrus,
and temporal pole (see Wager et al5 for full details). Tasks
that involve less cognitive demand are more likely to ac-
tivate amygdalae; whereas studies that involve more cog-
nitive demand, including judgments related to the self,
are more likely to activate ventromedial prefrontal
cortex.20,21 These different tasks do not recruit entirely
different brain regions, yet the relative emphasis of re-
cruitment differs depending upon the task.

Finally, it is important to consider that most studies
conduct group-level comparisons between individuals
with and without schizophrenia. This approach is of
course useful for isolating areas where individuals with
schizophrenia may have particular deficits relative to
healthy individuals, but it can obfuscate the heterogene-
ity within a group of individuals with schizophrenia. For
example, some studies suggest that individuals with
schizophrenia who meet criteria for the deficit syn-
drome22 or who exhibit deficit syndrome symptoms23

may exhibit a deficit in emotional experience.

The Current Review

Although there have been a few other recent reviews that
have covered emotion expression and experience along
with other emotion deficits in schizophrenia,24–27 the cur-
rent review focuses on elicitation and naturalistic studies
that assessed one or more components of emotional re-
sponse (ie, expression, experience, physiology). We in-
clude functional magnetic resonance imaging (fMRI)
or positron emission tomography (PET) studies that
also assessed other components of emotion response,
but the review of imaging studies is more fully covered
elsewhere by (for eg see28). We will also emphasize the
role of sex differences when evaluating emotional
responses among individuals with schizophrenia, a topic
that has not been covered in prior reviews.

Due to space constraints, we do not include trait, per-
ception, or impact studies in this review. Horan et al29

review trait studies of emotion in schizophrenia. Affect
perception or recognition is currently a hot topic in
the study of social cognition in schizophrenia30 and is
part of National Institute of Mental Health–sponsored
efforts to develop more effective assessments and treat-
ments for cognition in schizophrenia, including Measure-
ment and Treatment Research to Improve Cognition in
Schizophrenia (MATRICS31,32) and Cognitive Neurosci-
ence Treatment Research to Improve Cognition in
Schizophrenia (CNTRICS)21,33), and has been included
in other reviews.24–26,34–36 To our knowledge, no review
has specifically covered what we call impact studies, but

such a article that reviews studies that bridge emotion
and cognition in schizophrenia would be of great interest
to the field.

Emotional Expression

Perhaps one of the more well-replicated findings in the
literature on emotion in schizophrenia is that individuals
with schizophrenia are less expressive (both facially and
vocally) than individuals without schizophrenia in re-
sponse to a variety of contexts and evocative stimuli. Elic-
itation studies have used many different methods to
evoke emotion, including film clips, still pictures, car-
toons, music, foods, and social interactions (eg, discus-
sion with a family member, role play test, clinical
interview). Facial expression has been measured using
observational coding systems, such as the Facial Action
Coding System and its emotion variant,37,38 the Facial
Expression Coding System,39 and the Specific Affect Mea-
sure40 and electromyography. Vocal expression has been
assessed with different forms of acoustical analysis.41

Given the diversity of methods and measures used to
assess emotional expression in schizophrenia, the consis-
tency of findings across studies is striking (see Table 1).
Compared with individuals without schizophrenia, indi-
viduals with schizophrenia display fewer positive and
negative facial expressions in response to emotionally
evocative film clips,42–49 foods,42 and social interac-
tions.48,50–57 Moreover, schizophrenia patients’ dimin-
ished facial and vocal expression distinguishes them
from other patient groups, including individuals with de-
pression, Parkinson disease, and right hemisphere brain
damage.26,42,52,56,58 Importantly, diminished expression
is observed among individuals with schizophrenia both
on42,50 and off medication.45–47

A fundamental question that remains to be addressed
involves the generalizability of the findings on diminished
emotional expression to women with schizophrenia. In-
deed, our review of the literature for this article yielded
62 elicitation or naturalistic studies that assessed emo-
tional expression, experience, physiology, or some com-
bination of these components in response to emotionally
evocative stimuli, situations, or in naturalistic conditions
(eg, daily life). Of these, just over half included women
(n = 35). However, of the studies that included women,
less than half (n = 14) analyzed the data separately for
men and women. Only 3 studies examined sex differences
in emotional expression among individuals with schizo-
phrenia: 2 found that women with schizophrenia were
more expressive than men with schizophrenia57,59 and
1 found no differences between men and women.60

One study found that girls who developed schizophrenia
as adults were less expressive than boys who later devel-
oped schizophrenia,61 indicating that diminished expres-
sion may predate the onset of the illness, particularly for
men. Preliminary data from our laboratory indicate that
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Table 1. Summary of Expression Studies Included in the Review

Citation n’s sz/hc/op
% Male
sz/hc/op

Study
Type Stimuli/Situation

Expression
Measure Results

Sex
Differences

Aghevli50 33 sz/15 hc 100 Elicit Social int Coded face sz < hc n/a
Berenbaum42 43 sz/20 hc/17 op 51/50/35 Elicit Films, tastes Coded face sz < hc Unk
Blanchard51 91 sz/91 rel 74; 14 Elicit Social int Coded int sz < rel positive;

sz = rel negative;
sz > disengagement

None

Borod52 6 sz/5 op/6 pd; 4 hc 100/80/67; 100 Elicit Faces Coded face;
coded voice

sz < hc, pd,op Unk

Brown59 6 sz/5 op 17/0 Naturalistic Inpatient Coded face sz > op Unk
Davison60 21 sz/30 op 67/unk Elicit Interview Coded behavior sz < op (eye contact) None
Earnst43 19 deficit sz; 22

nondeficit sz; 20 hc
100; 100; 100 Elicit Films Coded face deficit sz < non

def sz, hc
n/a

Gaebel53 32 acute sz; 36 remit sz;
23 op/21 hc

66; 53; 52/71 Elicit Interview Coded face acute sz, remit sz,
op < hc

Unk

Henry44 29 sz/30 hc 45/53 Elicit Films Coded face sz = hc suppress,
express; sz < hc amplify

Unk

Krause54 10 sz/10 hc 100/100 Elicit Social int Coded face sz < hc n/a
Kring46 20 sz/20 hc 100/100 Elicit Films Coded face sz < hc n/a
Kring47 23 sz/20 hc 100/100 Elicit Films Coded face sz < hc n/a
Kring 199945 15 sz/15 hc 100/100 Elicit Films Coded face sz < hc n/a
Kring 199966 15 sz/15 hc 100/100 Elicit Faces EMG sz = hc zygomatic;

sz > hc corrugator
n/a

Kring 200365 15 sz/15 hc 100/100 Elicit Films EMG sz = hc zygomatic;
sz > hc corrugator

n/a

Levin58 23 sz/8 hc/7 op 100/100/100 Elicit Narratives Coded voice sz < hc n/a
Martin56 20 sz/21 hc/19 op Unk/unk/unk Elicit Narratives Coded face sz < hc Unk
Mattes48 20 sz/20 hc Unk/unk Elicit Films, interview EMG sz < hc zygomatic;

sz = hc corrugator film;
sz > hc corrugator interview

Unk

Salem 199949 15 sz/17 hc 100/100 Elicit Films, interview Coded face sz < hc n/a
Tremeau57 58 sz/25 hc/25 op 64/44/40 Elicit Narrative Coded face sz < hc w > m
Walker61 32 sz/31sibs 78/unk Naturalistic Home movies Coded face sz girls < sibs joy; > sibs

negative; sz boys = sibs joy;
>sibs negative

Wolf67 15 sz/19 hc 60/63 Elicit Positive pictures EMG sz < hc zygomatic Unk
Wolf68 32 sz/21 hc 50/33 Elicit Positive pictures EMG sz < hc zygomatic Unk

Note: Only first author of multiauthor study is listed under citation; sz = schizophrenia or schizoaffective; hc = healthy control; op = other patient group; pd = Parkinson
disease; rel = relatives; int = interaction; unk = unknown; w = women; m = men; EMG = electromyography; n/a = not applicable.

8
2

2

A
.
M
.
K
rin

g
&

E
.
K
.
M
o
ra
n



Table 2. Summary of Experience Studies Included in the Review

Citation n’s sz/hc/op
% Male
sz/hc/op

Study
Type

Stimuli/
Situation

Rating:
Stimuli/
Feeling Results

Sex
Differences

Berlin98 20 sz/20 hc/20 op 55/35/35 Elicit Taste Stimuli sz = hc
*Berenbaum42 43 sz/20 hc/17 op 51/50/35 Elicit Films, foods Stimuli sz = hc Unk
Blanchard125 32 sz/13 op 49/39 Elicit Films Feelings sz = op None
*Brown59 6 sz/5 op 17/0 Naturalistic Inpatient Feelings sz < op Unk
Burbridge85 49 sz/47 hc 63/49 Elicit Words, pictures

faces, films,
sounds

Stimuli sz = hc; sz <
hc—negative arousal

Unk

Crespo-Facorro113 18 sz/16 hc 89/44 Elicit Odors Stimuli sz = hc—unpleasant;
sz < hc—pleasant

Unk

Curtis91 36 sz/48 rel/56 hc 75/40/41 Elicit Pictures Feelings sz < hc,
relative—positive; sz
< hc—negative

Unk

Doop112 17 sz/14 hc Unk Elicit Odors Stimuli sz > hc pleasant n/a
*Earnst43 19 deficit sz; 22

nondeficit sz/20 hc
100; 100/100 Elicit Films Feelings sz = hc pleasant;

deficit sz > hc
unpleasant

n/a

Habel94 13 sz/13 rel 100/100 Elicit Faces Feelings sz = rel
Heerey102 40 sz/31 hc 65/48 Elicit Pictures Stimuli sz = hc w > m
Hempel104 28 sz/30 hc 93/70 Elicit Pictures Stimuli sz = hc Unk
Hempel103 26 sz/21 hc 100/100 Elicit Pictures Stimuli sz = hc n/a
*Henry44 29 sz/30 hc 45/53 Elicit Films Feelings sz < hc amusement Unk
Herbener86 33 sz/28 hc 58/46 Elicit Pictures Feelings sz = hc None
Herbener17 34 sz/35 hc 53/54 Elicit Pictures Feelings sz = hc Unk
Holt109 18 sz/16sz 100/100 Elicit Faces Stimuli sz = hc n/a
Horan100 36 sz/26 hc 100/100 Elicit Social int Feelings sz = hc n/a
Horan 200699 30 sz/31 hc 83/68 Elicit Films, foods Feelings sz = hc pleasant; sz >

hc unpleasant
Unk

Hudry114 40 sz/40 hc 50/50 Elicit Odors Stimuli sz < hc pleasant None
*Kring46 20 sz/20 hc 100/100 Elicit Films Feelings sz > hc PA happy,

neutral; sz > hc NA
happy neutral

n/a

*Kring47 23 sz/20 hc 100/100 Elicit Films Feelings sz > hc NA; sz = hc
PA

n/a

*Kring 199945 15 sz/15 hc 100/100 Elicit Films Feelings sz = hc pleasant,
activated; sz > hc
unpleasant

n/a

Lee92 21 sz/20 hc 48/40 Elicit Pictures Feelings sz < hc pleasant Unk
Moberg115 30 sz/20 hc 50/37 Elicit Odors Stimuli sz < hc pleasant w > m
Myin-Germeys124 58 sz/65 hc 62/67 Naturalistic Daily life Feelings sz > hc negative;

sz < hc positive
Unk

Myin-Germeys119 42 sz/47
rel/49 hc

52/53/49 Naturalistic Daily life Feelings sz > hc, rel NA;
sz < hc, rel PA

None

Myin-Germeys122 42 sz/38
op/46 op/49 hc

52/20/43/49 Naturalistic Daily stress Feelings sz > hc NA;
<op NA; sz
< hc PA; > op

Unk

Myin-Germeys121 42 sz 52 Naturalistic Daily stress Feelings w > m negative;
w < m positive

Paradiso107 18 sz/17 hc 89/41 Elicit Pictures Stimuli sz = hc negative;
sz < hc positive

Unk

Plailly116 12 sz/12 hc 100/100 Elicit Odors Stimuli sz = hc unpleasant;
sz < hc pleasant

n/a

Quirk87 20 sz/10 op 100/100 Elicit Pictures Feelings sz = op n/a
Quirk93 30 sz/10 op 100/100 Elicit Pictures Feelings sz = op arousal;

sz < op pleasant
n/a

Reske97 10 sz/10 hc 60/Unk Elicit Faces Feelings sz = hc NA; sz
< hc PA

Unk

Rockstroh105 12 sz/12 hc 100/100 Elicit Pictures Stimuli sz = hc
Rupp111 33 sz/40 hc 100/100 Elicit Odors Stimuli sz = hc
Schlenker88 34 sz/24 hc 100/100 Elicit Pictures Feelings sz = hc n/a
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women with schizophrenia are less expressive than
women without schizophrenia but are equally inexpres-
sive compared with men with schizophrenia (Stuart
BK, Kring AM, in preparation).

Several elicitation studies have examined the linkage be-
tween emotional expression and other domains of schizo-
phrenia. In general, these studies find that diminished
expression in response to emotionally evocative stimuli
or situations is correlated with negative symptoms, partic-
ularly flat affect26,50,51,55,62 (but see Gaebel and
Wolwer53), thus demonstrating concordance among these
measures of expressive behavior. Salem andKring49 found
that diminished expression was not related to social skill
performance, suggesting that diminished expression can
be distinguished from a broader deficit in social skills.63

Although individuals with schizophrenia display fewer
observable facial expressions in response to evocative
stimuli or situations, a number of studies have shown
that they display subtle, microexpressive displays in
a manner consistent with the valence of the stimuli.48,64–66

For example, individuals with schizophrenia exhibit
more zygomatic (cheek) muscle activity, which is typi-
cally associated with positive emotion, than corrugator
(brow) muscle activity, which is typically associated
with negative emotion, in response to positive facial
expressions, pictures, and film clips. By contrast, individ-
uals with schizophrenia exhibit more corrugator activity
than zygomatic activity in response to negative stim-
uli.65–68 Relative to healthy controls, individuals with
schizophrenia have been found to exhibit comparable65,66

or lesser67,68 amounts of zygomatic activity and compa-
rable67 or greater65,66 amounts of corrugator activity. In 2
studies, individuals with schizophrenia not only exhibited
the greatest corrugator activity in response to negative
stimuli (films, pictures of facial expressions), but they
also exhibited greater corrugator activity than individu-
als without schizophrenia in response to positive and neu-
tral stimuli.65,66 This heightened corrugator activity may
have reflected other processes, such as effort,69,70 concen-

tration, or puzzlement.71 Laboratory tasks that present
emotionally evocative stimuli may require more actual
(or perceived) effort or concentration for individuals
with schizophrenia, thus contributing to heightened cor-
rugator activity and, as we review below, heightened
reports of negative emotional experience.

Although individuals with schizophrenia may exhibit
subtle microexpressions, these displays are not observ-
able to others, and this lack of observable expressive
behavior likely has a number of interpersonal consequen-
ces. For example, spouses of schizophrenia individuals
with negative symptoms, including flat affect, reported
greater marital dissatisfaction.12 Healthy individuals
reported experiencing more fear and sadness and were
themselves less expressive when they interacted with a per-
son with schizophrenia than when they interacted with
another healthy individual.11 Using symptom rating
scales to measure diminished expressivity, Bellack
et al72 found that individuals with schizophrenia who
were least expressive had poorer interpersonal relation-
ships, poorer adjustment at home and in other social
domains. Without the benefit of overt signs of emotion,
others may misinterpret the ongoing emotional state of
a person with schizophrenia. Unfortunately, no study
has examined whether men and women with schizophre-
nia differ in these subtle microexpressions.

Emotional Experience

Despite the overwhelming evidence from elicitation stud-
ies that individuals with schizophrenia are less overtly ex-
pressive than individuals without schizophrenia, there is
also fairly consistent evidence that individuals with
schizophrenia report experiencing similar and in some
cases greater amounts of emotion compared with healthy
individuals. However, the findings on emotional experi-
ence are more variable compared with the findings on
emotion expression (see Cohen and Minor27 for a recent
meta-analysis), a point to which we return to later.

Table 2. Continued

Citation n’s sz/hc/op
% Male
sz/hc/op

Study
Type

Stimuli/
Situation

Rating:
Stimuli/
Feeling Results

Sex
Differences

Schneider95 40 sz/40 hc 53/Unk Elicit Faces Feelings sz = hc PA, NA;
sz < hc happy

Unk

Schneider110 13 sz/13 rel/26 hc 100/100/Unk Elicit Odors Feelings sz = hc n/a
Schneider101 13 sz/13 hc 100/100 Elicit Films Feelings sz = hc
Takahashi89 15 sz/15 hc 67/60 Elicit Pictures Feelings sz = hc
Taylor108 18 sz/10 hc 61/60 Elicit Pictures Stimuli sz = hc NA;

sz < hc PA
Unk

Volz90 49 sz/46 hc 47/37 Elicit Pictures Feeling sz = hc Unk

Note: Only first author of multiauthor study is listed under citation. An asterisk next to an author name indicates that the study was
also referenced in table 1; sz = schizophrenia or schizoaffective; hc = healthy control; op = other patient group; unk = unknown; rel =
relatives; int = interaction; NA = negative affect; PA = positive affect; n/a = not applicable.
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To assess how people feel in response to evocative stim-
uli most often requires collecting self-report question-
naires or asking for verbal reports of emotional
experience. Some may question whether individuals
with schizophrenia can accurately and reliably report
on their feelings given the cognitive and language distur-
bances that often accompany the disorder. However,
convergent findings point to the ability of individuals
with schizophrenia to provide reliable and valid reports
of emotional experience and emotion-related symptoms,
such as anhedonia. Individuals with schizophrenia pro-
vide self-report data on emotional experience that yield
high internal consistency73,74 and test-retest reliability,45,73

even when assessments occur across changes in symptoms
and medication status. Using multidimensional scaling
techniques, schizophrenia individuals’ representations of
emotion are reflected in the same 2-dimensional structure
(valence and arousal) as are individuals without,75 thus
bolstering confidence in schizophrenia individuals’ self-
reports of emotional experience.

Another concern that arises with respect to interpret-
ing the reports of individuals with schizophrenia has to
do with evidence suggesting limited insight or awareness
of illness.76–78 For example, one study found a mismatch
between psychiatrists’ and schizophrenia patients’
reports of flat affect and anhedonia.78 Although the
authors noted that the psychiatrist rating was not neces-
sarily ‘‘perfectly valid,’’78(p352) this type of mismatch be-
tween psychiatrist and patient report was nonetheless
considered a ‘‘less realistic’’78(p353) assessment on the
part of the patient. Deciding about the accuracy of 2 dis-
crepant reports is never an easy task, but we would argue

that an individual with schizophrenia whose report does
not concur with a psychiatrist’s rating may reflect some-
thing other than lack of insight or limited self-awareness.
For example, asking an individual with schizophrenia
whether or not they generally experience pleasure (or
even to describe what kinds of things they find pleasur-
able) might lead to a different response compared with
asking if he or she derived pleasure following the con-
sumption of a favorite meal. This is not to say that failure
to report a symptom is unimportant. Rather, our point is
to suggest that the context in which questions about emo-
tional experiences are asked can lead to different
responses. Moreover and perhaps more importantly,
the tendency to consider a mismatch between patient
and other reports as inaccurate on the part of the patient
seems to convey the message that the patient’s subjective
report is not meaningful.

An important methodological distinction to highlight
is the difference between rating feelings in response to
a stimulus and rating the stimulus itself. For example,
a study may present emotionally evocative pictures
and instruct participants to rate how they feel when
watching these pictures or instruct participants to rate
the stimulus properties. The rating scale provided for
such judgments can be identical—one can rate how pleas-
ant they feel when viewing a smiling baby and one can
rate the pleasantness of the baby picture itself. This is
not only an important conceptual distinction, but evi-
dence from affective neuroscience indicates that relative
differences in activation of brain regions recruited for
these different types of judgments. Specifically, reporting
feelings in response to evocative stimuli is associated with

Table 3. Summary of Psychophysiology Studies Included in the Review

Citation n’s sz/hc/op
% Male
sz/hc/op

Study
Type

Stimuli/
Situation

Psychophysiological
Measures Results

Sex
Differences

*Curtis91 36 sz/48 rel/56 hc 75/40/41 Elicit Pictures Startle sz = hc, relative None
*Hempel103 26 sz/21 hc 100/100 Elicit Pictures SC, HR sz = hc SC;

sz different
HR pattern

n/a

*Hempel104 28 sz/30 hc 93/70 Elicit Pictures SC, HR sz = hc SC; sz
different HR
pattern

Unk

*Kring47 23 sz/20 hc 100/100 Elicit Films SC sz > hc n/a
*Schlenker88 34 sz/24 hc 100/100 Elicit Pictures Startle, SC, HR, fpv sz = hc startle,

HR, fpv; sz
< hc SC

n/a

Taylor106 14 sz/13 hc 71/62 Elicit Pictures SC sz < hc Unk
*Volz90 49 sz/46 hc 47/37 Elicit Pictures Startle, SC, HR sz = hc startle, HR,

SC
None

Williams129 27 sz/22 hc 63/64 Elicit Fear Faces SC sz > hc Unk
Williams130 27 sz/13 hc 63/unk Elicit Faces (fear,

disgust, anger)
SC sz > hc Unk

Note: Only first author of multiauthor study is listed under citation. An asterisk next to an author name indicates the study was also
referenced in table 2; sz = schizophrenia or schizoaffective; hc = healthy control; op = other patient group; SC = Skin conductance;
HR = heart rate; fpv = finger pulse volume; unk = unknown; n/a = not applicable.
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activation in medial prefrontal cortex (mPFC5). Interest-
ingly, rating the feelings of others also activates similar
regions in mPFC,79,80 though there appears to be distinc-
tions in regions of mPFC activation associated with judg-
ments about the self and others’ feelings.81,82 Further
evidence suggests that reporting on feelings (self or
others) is associated with activation in more dorsal/ros-
tral areas of mPFC; whereas reporting on the affective
properties of a stimulus is associated with activation in
more ventral portions of the mPFC.80,83

Given the distinctions noted above, we divide our re-
view on emotional experience in schizophrenia into (a)
studies that assess participants’ feelings and (b) studies
that assess participants’ judgments about the stimuli
(see Table 2). At the outset, it is worth noting that
both types of studies yield comparable findings. We
also include a review of the handful of naturalistic studies
of emotional experience in schizophrenia. Although most
of the studies include individuals with schizophrenia who
were taking medication, there is evidence to suggest that
schizophrenia individuals’ reports of emotional experi-
ence are stable across time and medication status.45,47,59

Rating Feelings

Elicitation studies that have assessed emotional experi-
ence in schizophrenia have included a variety of evocative
stimuli and situations, including film clips, pictures,
foods, and social interactions. In nearly all these studies,
individuals with schizophrenia report feelings that are
consistent with the valence of the presented stimuli.
That is, they report experiencing negative emotion in re-
sponse to negative stimuli and positive emotion in re-
sponse to positive stimuli. Nevertheless, there are
a handful of studies that also find that individuals with
schizophrenia report experiencing emotions that were
not necessarily what the stimuli were designed to elicit
(eg, heightened negative emotional experience to puta-
tively positive stimuli).

Studies that present emotionally evocative pictures
most often use the International Affective Picture System
collection (IAPS84). The majority of these studies (7 of
10) find that individuals with and without schizophrenia
report experiencing comparable amounts of pleasant, un-
pleasant, high, and low activation emotion in response
to these pictures.17,85–90 Three studies found that, com-
pared with healthy controls or other patient groups, indi-
viduals with schizophrenia reported experiencing less
pleasant emotion to positive pictures specifically91,92 or
to all pictures.93

Other studies have presented pictures of emotional fa-
cial expressions along with explicit instructions to try to
feel the emotion that is depicted by the pictured emotion
expressions. Two studies94,95 using this method found no
differences between individuals with and without schizo-
phrenia in reported Positive Affect and Negative Affect

(as assessed with the Positive and Negative Affect Sched-
ule96), though Schneider et al95 found that individuals
with schizophrenia reported experiencing less of the spe-
cific emotion ‘‘happy’’ than individuals without schizo-
phrenia. An fMRI study found that individuals with
schizophrenia reported less Positive Affect than healthy
controls.97

Two studies presented different foods and found no
differences in reported emotional experience between
individuals with and without schizophrenia.98,99 Horan
and Blanchard100 found no differences in reported emo-
tional experience between individuals with and without
schizophrenia in a role play test that required social in-
teraction.

Findings from studies that presented emotionally evoc-
ative film clips are more variable. Three studies have
found no differences in positive or negative emotion ex-
perience between individuals with and without schizo-
phrenia.85,99,101 Two studies reported differences in
positive experience to positive films, with one study find-
ing less positive emotion experience from individuals with
schizophrenia44 and one study finding more positive
emotion experience46 compared with individuals without
schizophrenia. Four studies by Kring and colleagues
found that individuals with schizophrenia reported expe-
riencing more negative emotional experience across all
types of films (positive, negative, neutral) compared
with individuals without schizophrenia,43,45–47 suggesting
that these findings might be specific to the film stimuli
used in these studies.

Rating Stimuli

Most studies in schizophrenia that have assessed ratings
of stimuli have used emotionally evocative pictures from
the IAPS set. Results from four behavioral or brain im-
aging (fMRI, PET) studies indicate that individuals with
schizophrenia rate the valence of the pictures as similarly
pleasant or unpleasant compared with individuals with-
out schizophrenia.102–106 Two imaging studies reported
that individuals with schizophrenia rated positively
valenced pictures as less pleasant than did healthy con-
trols.107,108 Three studies also assessed ratings of arousal
and found that individuals with schizophrenia rated the
pictures as comparably arousing as did individuals with-
out schizophrenia.102–104 Although less potent with re-
spect to eliciting intense emotional experience, pictures
of facial expressions were presented in one study, and
individuals with schizophrenia did not differ from
healthy controls in their valence ratings of the expres-
sions.109 Although 4 of these studies included women
patients, only one102 analyzed the data for sex differen-
ces. They found that women with schizophrenia rated
the positive and negative IAPS pictures as being more
pleasant and unpleasant, respectively, than did men
with schizophrenia.
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Studies have also investigated how individuals with
schizophrenia respond to pleasant and unpleasant odors.
These studies are not only typically designed to assess
brain activation in response to different odors, but
they also ask participants to either rate the pleasantness
of the presented odors or the emotional experience
evoked by the odors. The findings from these studies
are a bit more variable than other studies reviewed, per-
haps due to methodological differences (eg, presenting
one odor vs presenting many). Two studies found no dif-
ference between controls and individuals with schizo-
phrenia on pleasant feelings110 or pleasantness ratings
of odors111; 2 found that individuals with schizophrenia
rated the odors as more pleasant than controls111,112; and
4 found that individuals with schizophrenia rated the
odors as less pleasant than controls.113–116 Of these 7
studies, only 2 analyzed the data for sex differences
(and only one other included women with schizophrenia),
but 1 found no sex differences in pleasantness ratings114

and the other found that men with schizophrenia rated
the odors less pleasant than women with schizophrenia
and controls (both men and women).115

Naturalistic Studies

Naturalistic studies have been used to study symptoms,
thoughts, and to a lesser extent emotions among individ-
uals with schizophrenia. The most common method
employed has been the experience sampling method
(ESM). In a typical study, participants report on
thoughts, feelings, and behaviors several times a day
for a week or longer. Although the primary dependent
variables obtained in an ESM study are self-report, be-
cause these data are collected ‘‘in the moment,’’ they
do not suffer from biases associated with retrospective
reports.117 ESM studies with schizophrenia individuals
have found that they report being alone more often
than individuals without schizophrenia and that they re-
port more delusions when alone than with others.118,119

In addition, being alone is associated with more negative
thoughts and feelings for individuals with schizophrenia;
experiencing delusions is associated with more negative
feelings and less positive feelings than experiencing no
delusions; and daily stress is associated with more nega-
tive feelings for individuals with schizophrenia than for
individuals with bipolar disorder, depression, nonill rel-
atives, or healthy controls.119–123

In one study explicitly designed to assess emotional ex-
perience in the course of daily life, individuals with
schizophrenia reported experiencing more negative emo-
tion and less positive emotion than individuals without
schizophrenia across 6 days.124 Myin-Germeys et al121

found that women with schizophrenia experienced more
negative and less positive emotion in response to daily
life stress compared with men with schizophrenia. In
the only other naturalistic study to examine sex differences,

Myin-Germeys et al123 reported no differences between
men and women in emotional experience in response to
daily life stress, a finding that differs from Myin-
Germeys et al.121

Brown et al59 studied pleasurable experiences and pos-
itive expressive behavior among a small sample of inpa-
tients whom were medication free (6 individuals with
schizophrenia and 5 individuals with depression).
Patients filled out the Pleasurable Activities Scale, indi-
cating the frequency with which they participated in 92
activities (eg, cooking, watching people, playing
a game) and the degree of pleasure they experienced
from doing so. Observer ratings were made using the
same scale, but instead of rating the degree of pleasure
associated with each activity observers rated overt
changes in facial expression. Individuals with schizophre-
nia displayed more positive expressions than the individ-
uals with depression; however, individuals with
schizophrenia reported experiencing less pleasure than
individuals with depression.

In sum, these studies indicate that individuals with
schizophrenia report experiencing emotion that is consis-
tent with the valence of the presented stimuli or situa-
tions. That is, people with schizophrenia report more
positive emotion in response to positive stimuli and
more negative emotion in response to negative stimuli.
In addition, over half the studies find comparable reports
between individuals with and without schizophrenia. A
quarter of the studies find that individuals with schizo-
phrenia report experiencing less positive emotion than
individuals without schizophrenia, and about a fifth of
the studies find that individuals with schizophrenia re-
port experiencing more negative or positive emotion
than individuals without schizophrenia (see also Cohen
and Minor27).

Of the more than 30 studies of emotional experience
that included male and female participants, only 9 exam-
ined sex differences. Of these, 6 found no sex differences
in reported emotional experience,51,86,95,114,123,125 a find-
ing that mirrors the literature on sex differences among
healthy men and women.126,127 One study found that men
with schizophrenia reported experiencing less positive
emotion than women with schizophrenia,102 and 2 studies
found that men with schizophrenia reported experiencing
less negative emotion in response to stress in daily life121

or in response to emotional pictures102 than women with
schizophrenia. One study found that women with schizo-
phrenia reported less positive affect in response to stress
in daily life compared with men with schizophrenia,121

and one study found that men with schizophrenia rated
unpleasant odors more pleasantly than women with
schizophrenia.115

With respect to symptom correlates, several studies
have found symptom ratings of anhedonia to be related
to reports of positive,17,44,98,99 neutral,44,99 and negative17

emotional experience (but see Herbener et al86).
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Burbridge and Barch85 found no link between self-report
scales of anhedonia and emotional experience but did
find a relationship between the Life Experience Question-
naire, a measure of feelings in response to different hypo-
thetical pleasant and unpleasant life situations (eg,
playing with puppies, stung by a bee) and positive and
negative emotional experience in response to evocative
stimuli. Paradiso et al107 reported that severity of positive
symptoms was correlated with rating unpleasant pictures
as extremely unpleasant, while severity of negative symp-
toms was related to rating unpleasant pictures as more
positive. However, Quirk et al93 found no relationship
between positive or negative symptoms and elicited emo-
tional experience. Unlike the link between flat affect and
emotion expression, flat affect does not appear to be
strongly related to emotional experience.50,91,99,100

Physiology

To our knowledge, only one study has assessed expres-
sion, experience, and autonomic physiology in an elicita-
tion study. Kring and Neale47 found that individuals with
schizophrenia exhibited greater skin conductance reactiv-
ity than individuals without schizophrenia in response to
emotionally evocative film clips, even though they dis-
played very few observable facial expressions. This find-
ing is consistent with now classic research demonstrating
that schizophrenia patients with flat affect exhibited
greater skin conductance responding than patients with-
out flat affect.128 Additional studies have assessed skin
conductance responses (SCRs) to emotional pictures
(scenes or facial expressions). Two studies found that
individuals with schizophrenia exhibited more skin con-
ductance responses when viewing negative (fear, anger,
disgust) and neutral facial expressions compared with
individuals without schizophrenia.129,130 However, 2 stud-
ies reported no differences between individuals with and
without schizophrenia,90,104 and 2 studies found that in-
dividuals exhibited fewer SCRs to emotional and neutral
pictures (P = .0688) and aversive pictures.106 Taken to-
gether, it seems likely that not all schizophrenia patients
will exhibit elevated skin conductance responding to emo-
tional stimuli. Only one study130 examined symptom cor-
relates and found that SCR reactivity was positively
correlated with delusions and suspiciousness.

A few studies have assessed cardiac reactivity: one
study found that individuals did not differ from individ-
uals without schizophrenia in heart rate or finger pulse
volume88; 2 studies found that individuals with schizo-
phrenia differed from healthy controls in their pattern
of heart rate reactivity.103,104 Emotional responses
have also been examined using the affective startle mod-
ulation paradigm. In this paradigm, presentation of neg-
atively valenced stimuli material engages an avoidance
motivational state and primes associated behaviors8,131–133

Thus, a defensive startle reflex elicited (eg, by a burst of

white noise) during the engagement of the avoidance mo-
tivational system will be more potent than the same reflex
engaged in the absence of this motivational activation. By
contrast, presentation of positively valenced material
engages an approach motivational state and primes ap-
petitive behaviors. A defensive reflex such as the startle
response elicited in an approach motivational context will
be attenuated because of its incompatibility with the
primed appetitive behaviors. Studies that have assessed
affective modulation of the startle response find that indi-
viduals with schizophrenia exhibit the same pattern of
startle modulation as those without schizophrenia.88,90,91

Of the studies examining physiological emotional
responses, only 2 included male and female participants
and only one91 analyzed the data separately for men and
women and found no differences.

Linkages Among Emotion Response Components

Evidence from elicitation studies suggests a disconnect
between emotion response components in schizophrenia.
Compared with healthy individuals, individuals with
schizophrenia are markedly less expressive, yet they do
not differ as much or as consistently with respect to
reported emotional experience or autonomic physiology.
Further evidence of a disconnect among emotion re-
sponse components in schizophrenia comes from studies
that have examined the correlations among components.
Some studies indicate that emotion expression and
experience are not related among individuals with schizo-
phrenia.50,59,65 On the other hand, some studies find con-
vergence among response components, particularly
between emotional experience and physiology. For exam-
ple, Kring and Earnst65 report that skin conductance re-
activity was related to zygomatic activity and reports of
pleasant emotion experience in response to positive film
clips. Hempel et al103 found that arousal experience was
related to skin conductance reactivity among individuals
with schizophrenia.

Conclusions and Future Directions

Our review of elicitation and naturalistic studies of emo-
tion response in schizophrenia reveals a number of im-
portant insights about emotional functioning among
individuals with schizophrenia. By drawing upon the the-
ories from affective science that point to the importance
of distinguishing multiple components of emotion and
the diverse methods for studying emotion, we can begin
to pinpoint the nature of emotion response deficits in
schizophrenia. Specifically, individuals with schizophre-
nia have a deficit in the expressive component but do not
appear to be strongly deficient in the experiential and
physiological components of emotion.

Across many different types of studies, individuals
with schizophrenia do not exhibit many outwardly

828

A. M. Kring & E. K. Moran



observable expressions in response to evocative stimuli or
situations. Individuals with schizophrenia contract their
facial musculature appropriately in response to positive
and negative emotional stimuli, yet these contractions are
not of sufficient magnitude to be observable to others.
Diminished expressiveness is correlated with the symp-
tom of flat affect and undoubtedly has important social
consequences, though these have yet to be fully investi-
gated. One interesting study that examined the social
cost of inexpressiveness had individuals with and without
schizophrenia discusses an emotionally evocative politi-
cal topic.11 Consistent with other studies, individuals
with schizophrenia were markedly less expressive during
these interactions. However, their inexpressiveness
evoked negative responses from their healthy interaction
partners, but in terms of greater reports of sadness and
fear and in terms of a ‘‘matching’’ of diminished expres-
sion by the healthy individuals over the course of the in-
teraction. A significant proportion of the variance in
healthy interaction partners’ facial expressions and
reports of experienced emotion was accounted for by
the lack of facial expressions among individuals with
schizophrenia.

The findings on emotional experience in schizophrenia
are more variable, but the majority of studies find that
individuals with schizophrenia report comparable
amounts of emotion compared with individuals without
schizophrenia. At the outset, it is worth noting that the
sample sizes were small in many of the studies reviewed,
and thus, some studies may been underpowered to detect
group differences in reported emotional experience. On
the other hand, nearly all these studies demonstrated
group differences in expressive behavior as well as differ-
ences in reported experience that varied by the valence of
the presented stimuli. Thus, limited power cannot fully
account for finding comparable reports of experience be-
tween individuals with and without schizophrenia.

A few studies (n = 4) find that individuals with schizo-
phrenia report experiencing less pleasant emotion, rate
positive stimuli as less pleasant (n = 6), or report less
pleasant emotion in naturalistic settings (n = 3) compared
with individuals without schizophrenia. At first glance,
these findings appear to support the clinical conceptual-
ization of anhedonia in schizophrenia. However, the bulk
of studies (n = 26) find no differences in reports of pleas-
ant emotion between individuals with and without
schizophrenia. That most elicitation studies do not
find evidence for a pleasure deficit in schizophrenia is
consistent with other recent evidence that the nature of
anhedonia in schizophrenia is not an ‘‘in-the-moment’’
or consummatory pleasure deficit but is instead an antic-
ipatory pleasure deficit.45,85,99,134–136

A few elicitation and naturalistic studies have also
found that individuals with schizophrenia experience
more negative emotion relative to individuals without
schizophrenia. This finding is consistent with studies

assessing trait emotion experience in schizophrenia.27

(see also Horan et al29). It may also be the case that
the laboratory conditions in elicitation studies require
more effort and concentration from individuals with
schizophrenia, thus contributing to heightened reports
of negative emotion and greater corrugator activity
across differently valenced emotional stimuli.

Fewer studies have examined the physiological compo-
nent of emotion among individuals with schizophrenia,
and even fewer have assessed all 3 components of emo-
tion response in the same sample. This remains a fruitful
avenue for future research. Studies that have assessed
emotion modulation of the startle response are consistent
with studies that find few differences in emotional experi-
ence between individuals with and without schizophrenia.
That is, individuals with schizophrenia are responding ap-
propriately to the stimuli in these elicitation studies, both
at the experiential and physiological levels.

As we have highlighted throughout the review, we
know next to nothing about emotional responding
among women with schizophrenia, and this remains an
urgent need in the field. Based on the limited evidence
available, it appears that women with schizophrenia
may be more expressive than men with schizophrenia
(though 2 studies suggest that women may be as equally
inexpressive as men with schizophrenia) yet report com-
parable levels of emotion experience compared with men
with schizophrenia and healthy individuals. Only one
study has examined sex differences in physiology, and
this study found no differences in emotion modulation of
the startle among men and women with schizophrenia.91

This relative disregard for studying emotional
responding among women with schizophrenia is all the
more surprising given the accumulated evidence indicat-
ing that schizophrenia affects men and women differ-
ently. Compared with men, women have a later age of
onset, a better course and medication response, better
premorbid and social functioning, lower risk for obstetric
complications, fewer structural brain abnormalities, and
less language dysfunction.62,137–139 Some evidence sug-
gests that women with schizophrenia may have more
mood-related features, such as paranoia, dysphoria, or
depression symptoms,140,141 whereas men with schizophre-
nia may have more negative symptoms, including flat af-
fect,142 though other studies fail to find this pattern.143

Furthermore, there is consistent evidence from affec-
tive science that indicates healthy men and women differ
in components of emotional responding, including
expressive behavior,126,127 emotion modulation of the
startle response,144,145 brain activation,146,147 and neuro-
endocrine function.146 The relative dearth of knowledge
about schizophrenia women’s emotional responding de-
spite the frequency with which women suffer from schizo-
phrenia as well as the evidence highlighting important sex
differences in emotion among healthy individuals point
to the importance of this area of research.
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Another area that has not been fully investigated is the
extent to which different subgroups of individuals with
schizophrenia may exhibit different emotion response
deficits. As noted earlier, some studies suggest that indi-
viduals with the deficit syndrome experience less negative
emotion than individuals with the nondeficit syndrome,22

though other studies do not find differences in reported
emotional experience between individuals with and with-
out the deficit syndrome.43 More broadly, however, the
variability of findings on emotional experience in schizo-
phrenia suggests that there well may be important differ-
ences among particular groups of schizophrenia
individuals or in particular contexts that have yet to be
fully investigated.

For the promise of affective science to be more fully
realized in the realm of schizophrenia research, it will
be important to address why individuals with schizophre-
nia exhibit a disconnect between the expression and ex-
perience of emotion. Research thus far has worked
toward solving the puzzle of why individuals with schizo-
phrenia are not very outwardly expressive. The expressive
deficit does not appear to be a function of medication sta-
tus, as individuals with schizophrenia who are not taking
medication also exhibit diminished expressive behavior,45

nor does it appear to be redundant with a social skills def-
icit49 or a neuromotor deficit (eg, Putnam and Kring148).
That individuals with schizophrenia display subtle,
microexpressions in response to emotional stimuli sug-
gests the possibility that they have a different threshold
for producing observable emotional displays and do so
only when stimuli are of sufficient intensity.10 Indeed,
individuals with schizophrenia are better able to pose fa-
cial expressions following the presentation of a pictured
facial expression and to perceive emotion in faces when
the facial stimuli depict intense expressions.148,149

Perhaps the greatest purchase toward answering the
question of why individuals with schizophrenia exhibit
a disconnect between emotion expression and experience
may be obtained by integrating studies of emotion and
cognition. For example, to understand the nature of
an anticipatory pleasure deficit, studies must explicitly
link the study of emotion and cognition. Indeed, recent
evidence from cognitive neuroscience suggests that antic-
ipating future events relies upon the same neural pro-
cesses involved in episodic memory.150,151 In memory
tasks, schizophrenia patients have difficulty in both
recalling past episodes and in generating specific future
events, particularly goal-directed events.134,152 Thus, un-
derstanding anticipatory pleasure deficits in schizophre-
nia will be bolstered by studying interrelated cognitive
processes and the attendant brain areas that support
such processes known to be deficient in schizophrenia,
including cognitive control and episodic memory.

There are a number of important treatment implica-
tions that follow from the findings of this review. First,
targeting specific components of emotion response will

likely be an effective strategy, whether this is done phar-
macologically or psychosocially. Second, adoption of the
methods from affective science can be usefully incorpo-
rated into clinical trials to assess the effectiveness of
various interventions in targeting emotion response dif-
ficulties.99,153 Third, different intervention approaches
may be needed for men and women with schizophre-
nia,154 though the nature of sex differences in emotional
responding remains to be borne out by additional re-
search. Efforts are already underway to develop psycho-
social treatments to address negative symptoms, such as
flat affect and anhedonia,155 and the treatment of nega-
tive symptoms pharmacologically remains an unmet need
and looming challenge in the field. 156–158

In summary, the proliferation of findings from affec-
tive science and neuroscience has greatly expanded our
understanding of emotion response deficits in schizo-
phrenia. Nevertheless, much work remains to be done.
The adoption of clear and consistent terms, methods,
and measures in both behavioral and brain imaging stud-
ies will quicken the pace of collective research on emotion
in schizophrenia. Moreover, inclusion of women with
schizophrenia in studies of emotion ought to be a top pri-
ority for the field, not an afterthought or mere concession
to grant funding agencies. Continued efforts to translate
methods and theories from affective science and cognitive
neuroscience will undoubtedly help us better understand
the descriptions, causes, and specific treatment targets for
emotion response deficits in schizophrenia. It is our view
that the goal of reducing the burden of schizophrenia is
within reach, particularly with respect to ameliorating
emotion response deficits.

References

1. Bleuler M. The Schizophrenic Disorders: Long-Term Patient
and Family Studies. New Haven, Conn: Yale University
Press; 1972.

2. Kraepelin E. Dementia Praecox and Paraphrenia. Hunting-
ton, NY: Robert E. Krieger Publishing Co Inc; 1971.

3. Bleuler E. Dementia Praecox or the Group of Schizophrenias.
New York, NY: International Universities Press; 1950.

4. Barrett LF, Mesquita B, Ochsner KN, Gross JJ. The experi-
ence of emotion. Annu Rev Psychol. 2007;58:373–403.

5. Wager TD, Barrett LF, Bliss-Moreau E, et al. The neuroimaging
of emotion. In: Lewis M, Haviland-Jones JM, Barrett LF, eds.
The Handbook of Emotions. (pp. 249-271) 3rd ed New York,
NY: Guilford; 2008.

6. Frijda NH. The Emotions. Cambridge: Cambridge Univer-
sity Press; 1986.

7. Keltner D, Kring AM. Emotion, social function, and psy-
chopathology. Rev Gen Psychol. 1998;2:320–342.

8. Lang PJ, Bradley MM, Cuthbert BN. Emotion, attention,
and the startle reflex. Psychol Rev. 1990;97:377–395.

9. Levenson RW. Human emotion: a functional view. In:
Ekman P, Davidson RJ, eds. The Nature of Emotion: Funda-
mental Questions. New York, NY: Oxford University Press;
1994:123–126.

830

A. M. Kring & E. K. Moran



10. Kring AM, Bachorowski JA. Emotion and psychopathol-
ogy. Cogn Emot. 1999;13:575–599.

11. Krause R, Steimer-Krause E, Hufnagel H. Expression and
experience of affects in paranoid schizophrenia. Eur Rev
Appl Psychol. 1992;42:131–140.

12. Hooley JM, Richters JE, Weintraub S, Neale JM. Psychopa-
thology and marital distress: the positive side of positive
symptoms. J Abnorm Psychol. 1987;96:27–33.

13. Barrett LF. Solving the emotion paradox: categorization and
the experience of emotion.PersSocPsycholRev. 2006;10:20–46.

14. Bradley MM, Lang PJ. Affective reactions to acoustic stim-
uli. Psychophysiology. 2000;37:204–215.

15. Mauss IB, Levenson RW, McCarter L, Wilhelm FH, Gross
JJ. The tie that binds? Coherence among emotion experi-
ence, behavior, and physiology. Emotion. 2005;5:175–190.

16. Mauss IB, Robinson MD. Emotional response systems: the-
ory and measurement. Cogn Emot.In press.

17. Herbener ES, Song W, Khine TT, Sweeney JA. What
aspects of emotional functioning are impaired in schizophre-
nia? Schizophr Res. 2008;98:239–246.

18. Gruber J, Kring AM. Narrating emotional life events in
schizophrenia. J Abnorm Psychol. 2008.

19. Docherty NM, Hall MJ, Gordinier SW. Affective reactivity
of speech in schizophrenia patients and their nonschizo-
phrenic relatives. J Abnorm Psychol. 1998;107:461–467.

20. Phan KL, Wager T, Taylor SF, Liberzon I. Functional neu-
roanatomy of emotion: a meta-analysis of emotion activation
studies in PET and fMRI. Neuroimage. 2002;16:331–348.

21. Ochsner KN. The social-emotional processing stream: five
core constructs and their translational potential for schizo-
phrenia and beyond. Biol Psychiatry. 2008;64:48–61.

22. Cohen AS, Docherty NM, Nienow T. Self-reported stress
and the deficit syndrome of schizophrenia. Psychiatry: Inter-
pers Biol Processes. 2003;66:308–316.

23. Cohen AS, Dinzeo TJ, Nienow TM, Smith DA, Singer B,
Docherty NM. Diminished emotionality and social function-
ing in schizophrenia. J Nerv Ment Dis. 2005;193:796–802.

24. Aleman A, Kahn RS. Strange feelings: do amygdala abnor-
malities dysregulate the emotional brain in schizophrenia?
Prog Neurobiol. 2005;77:283–298.

25. Kohler CG, Martin EA. Emotional processing in schizo-
phrenia. Cognit Neuropsychiatry. 2006;11:250–271.

26. Tremeau F. A review of emotion deficits in schizophrenia.
Dialogues Clin Neurosci. 2006;8:59–70.

27. Cohen AS, Minor KS. Emotional experience in patients with
schizophrenia revisited: meta-analysis of laboratory studies.
Schizophr Bull.In press.

28. Barch DM. The relationships among cognition, emotion,
and motivation in schizophrenia: How much and how little
we know. Schizophr Bull. 2008;31:875–881.

29. Horan WP, Blanchard JB, Clark LA, Green MF. Affective
traits in schizophrenia and schizotypy. Schizophr Bull. 2008.

30. Green MF, Penn DL, Bentall R, et al. Social cognition in
schizophrenia: an NIMH Workshop on definitions, assess-
ment, and research opportunities. Schizophr Bull. 2008.

31. Green MF, Olivier B, Crawley JN, Penn DL, Silverstein S.
Social cognition in schizophrenia: recommendations from
the measurement and treatment research to improve cogni-
tion in schizophrenia new approaches conference. Schizophr
Bull. 2005;31:882–887.

32. Nuechterlein KH, Green MF. MATRICS Consensus Cogn-
tive Battery. Los Angeles: MATRICS Assessment, Inc.; 2006.

33. Carter CS, Barch DM, Buchanan RW, et al. Identifying cog-
nitive mechanisms targeted for treatment development in
schizophrenia: an overview of the first meeting of the cogni-
tive neuroscience treatment research to improve cognition in
schizophrenia (CNTRICS) initiative. Biol Psychiatry.In
press.

34. Kohler CG, Turner TH, Gur RE, Gur RC. Recognition of
facial emotions in neuropsychiatric disorders. CNS Spectr.
2004;9:267–274.

35. Mandal MK, Pandey R, Prasad AB. Facial expressions of
emotions and schizophrenia: a review. Schizophr Bull.
1998;24:399–412.

36. Shayegan DK, Stahl SM. Emotion processing, the amyg-
dala, and outcome in schizophrenia. Prog Neuropsychophar-
macol Biol Psychiatry. 2005;29:840–845.

37. Ekman P, Friesen WV. Measuring facial movement. Environ
Psychol Nonverbal Behav. 1976;1:56–75.

38. Ekman P, Friesen WV. Facial Action Coding System: Inves-
tigator’s Guide. Palo Alto, Calif: Consulting Psychologists
Press; 1978.

39. Kring AM, Sloan DM. The Facial Expression Coding Sys-
tem (FACES): development, validation, and utility. Psychol
Assess. 2007;19:210–224.

40. Smith DA, Vivian D, O’Leary KD. Longitudinal prediction
of marital discord from premarital expressions of affect. J
Consult Clin Psychol. 1990;58:790–798.

41. Alpert M, Rosenberg SD, Pouget ER, Shaw RJ. Prosody
and lexical accuracy in flat affect schizophrenia. Psychiatry
Res. 2000;97:107–118.

42. Berenbaum H, Oltmanns TF. Emotional experience and ex-
pression in schizophrenia and depression. J Abnorm Psychol.
1992;101:37–44.

43. Earnst KS, Kring AM. Emotional responding in deficit and
non-deficit schizophrenia. Psychiatry Res. 1999;88:191–207.

44. Henry JD, Green MJ, de Lucia A, Restuccia C, McDonald
S, O’Donnell M. Emotion dysregulation in schizophrenia:
reduced amplification of emotional expression is associated
with emotional blunting. Schizophr Res. 2007;95:197–204.

45. Kring AM, Earnst KS. Stability of emotional responding in
schizophrenia. Behav Ther. 1999;30:373–388.

46. Kring AM, Kerr SL, Smith DA, Neale JM. Flat affect in
schizophrenia does not reflect diminished subjective experi-
ence of emotion. J Abnorm Psychol. 1993;102:507–517.

47. Kring AM, Neale JM. Do schizophrenic patients show a dis-
junctive relationship among expressive, experiential, and
psychophysiological components of emotion? J Abnorm Psy-
chol. 1996;105:249–257.

48. Mattes RM, Schneider F, Heimann H, Birbaumer N.
Reduced emotional response of schizophrenic patients in re-
mission during social interaction. Schizophr Res. 1995;17:
249–255.

49. Salem JE, Kring AM. Flat affect and social skills in schizo-
phrenia: evidence for their independence. Psychiatry Res.
1999;87:159–167.

50. Aghevli MA, Blanchard JJ, Horan WP. The expression and
experience of emotion in schizophrenia: a study of social
interactions. Psychiatry Res. 2003;119:261–270.

51. Blanchard JJ, Sayers SL, Collins LM, Bellack AS. Affectiv-
ity in the problem-solving interactions of schizophrenia
patients and their family members. Schizophr Res.
2004;69:105–117.

52. Borod JC, Alpert M, Brozgold A, et al. A preliminary com-
parison of flat affect schizophrenics and brain-damaged

831

Emotional Response Deficits in Schizophrenia



patients on measures of affective processing. J Commun Dis-
ord. 1989;22:93–104.

53. Gaebel W, Wolwer W. Facial expressivity in the course of
schizophrenia and depression. Eur Arch Psychiatry Clin
Neurosci. 2004;254:335–342.

54. Krause R, Steimer E, Sanger-Alt C, Wagner G. Facial ex-
pression of schizophrenic patients and their interaction part-
ners. Psychiatry. 1989;52:1–12.

55. Kring AM, Alpert M, Neale JM, Harvey PD. A multime-
thod, multichannel assessment of affective flattening in
schizophrenia. Psychiatry Res. 1994;54:211–222.

56. Martin CC, Borod JC, Alpert M, Brozgold A, Welkowitz J.
Spontaneous expression of facial emotion in schizophrenic
and right-brain-damaged patients. J Commun Disord. 1990;
23:287–301.

57. Tremeau F, Malaspina D, Duval F, et al. Facial expressive-
ness in patients with schizophrenia compared to depressed
patients and nonpatient comparison subjects. Am J Psychia-
try. 2005;162:92–101.

58. Levin S, Hall JA, Knight RA, Alpert M. Verbal and nonver-
bal expression of affect in speech of schizophrenic and de-
pressed patients. J Abnorm Psychol. 1985;94:487–497.

59. Brown SL, Sweeney DR, Schwartz GE. Differences between
self-reported and observed pleasure in depression and
schizophrenia. J Nerv Ment Dis. 1979;167:410–415.

60. Davison PS, Frith CD, Harrison-Read PE, Johnstone EC.
Facial and other non-verbal communicative behaviour in
chronic schizophrenia. Psychol Med. 1996;26:707–713.

61. Walker EF, Grimes KE, Davis DM, Smith AJ. Childhood
precursors of schizophrenia: facial expressions of emotion.
Am J Psychiatry. 1993;150:1654–1660.

62. Salem JE, Kring AM. The role of gender differences in the
reduction of etiologic heterogeneity in schizophrenia. Psy-
chiatry Res. 1999;87:159–167.

63. Dworkin RH. Affective deficits and social deficits in schizo-
phrenia: what’s what? Schizophr Bull. 1992;18:59–64.

64. Earnst KS, Kring AM, Kadar MA, Salem JE, Shepard DA,
Loosen PT. Facial expression in schizophrenia. Biol Psychi-
atry. 1996;40:556–558.

65. Kring AM, Earnst KS. Nonverbal behavior in schizophre-
nia. In: Philippot P, Coats E, Feldman RS, eds. Nonverbal
Behavior in Clinical Settings. New York, NY: Oxford Uni-
versity Press; 2003:263–285.

66. Kring AM, Kerr SL, Earnst KS. Schizophrenic patients
show facial reations to emotional facial expressions. Psycho-
physiology. 1999;36:186–192.

67. Wolf K, Mass R, Kiefer F, et al. The influences of olanza-
pine on facial expression of emotions in schizophrenia - an
improved facial EMG study. Ger J Psychiatry. 2004;7:
14–19.

68. Wolf K, Mass R, Kiefer F, Wiedemann K, Naber D.
Characterization of the facial expression of emotions in
schizophrenia patients: preliminary findings with a new
electromyography method. Can J Psychiatry. 2006;51:
335–341.

69. Pope LK, Smith CA. On the distinct meaning of smiles and
frowns. Cogn Emot. 1994;8:65–72.

70. Smith CA. Dimensions of appraisal and physiological re-
sponse in emotion. J Pers Soc Psychol. 1989;56:339–353.

71. Cacioppo JT, Petty RE, Morris KJ. Semantic, evaluative,
and self-referent processing: memory, cognitive effort,
and somatovisceral activity. Psychophysiology. 1985;22:
371–384.

72. Bellack AS, Morrison RL, Wixted JT, Mueser KT. An anal-
ysis of social competence in schizophrenia. Br J Psychiatry.
1990;156:809–818.

73. Blanchard JJ, Mueser KT, Bellack AS. Anhedonia, positive
and negative affect, and social functioning in schizophrenia.
Schizophr Bull. 1998;24:413–424.

74. Horan WP, Kring AM, Blanchard JJ. Anhedonia in schizo-
phrenia: a review of assessment strategies. Schizophr Bull.
2006;32:259–273.

75. Kring AM, Barrett LF, Gard DE. On the broad applicabil-
ity of the affective circumplex: representations of affective
knowledge among schizophrenia patients. Psychol Sci.
2003;14:207–214.

76. Amador XF, Flaum M, Andreasen NC, et al. Awareness of
illness in schizophrenia and schizoaffective and mood disor-
ders. Arch Gen Psychiatry. 1994;51:826–836.

77. McEvoy JP, Schooler NR, Friedman E, Steingard S, Allen
M. Use of psychopathology vignettes by patients with
schizophrenia or schizoaffective disorder and by mental
health professionals to judge patients’ insight. Am J Psychi-
atry. 1993;150:1649–1653.

78. Selten JP, Gernaat HB, Nolen WA, Wiersma D, van den
Bosch RJ. Experience of negative symptoms: comparison
of schizophrenic patients to patients with a depressive disor-
der and to normal subjects. Am J Psychiatry. 1998;155:
350–354.

79. Ochsner KN, Beer JS, Robertson ER, et al. The neural cor-
relates of direct and reflected self-knowledge. Neuroimage.
2005;28:797–814.

80. Ochsner KN, Knierim K, Ludlow DH, et al. Reflecting
upon feelings: an fMRI study of neural systems supporting
the attribution of emotion to self and other. J Cogn Neuro-
sci. 2004;16:1746–1772.

81. Mitchell JP, Banaji MR, Macrae CN. The link between so-
cial cognition and self-referential thought in the medial pre-
frontal cortex. J Cogn Neurosci. 2005;17:1306–1315.

82. Mitchell JP, Macrae CN, Banaji MR. Dissociable medial
prefrontal contributions to judgments of similar and dissim-
ilar others. Neuron. 2006;50:655–663.

83. Olsson A, Ochsner KN. The role of social cognition in emo-
tion. Trends Cogn Sci. 2008;12:65–71.

84. Lang PJ, Bradley MM, Cuthbert BN. International Affective
Picture System (IAPS): Technical Manual and Affective
Ratings. Gainsville, Fla: The Center for Research in Psycho-
physiology, University of Florida; 1999.

85. Burbridge JA, Barch DM. Anhedonia and the experience of
emotion in individuals with schizophrenia. J Abnorm Psy-
chol. 2007;116:30–42.

86. Herbener ES, Rosen C, Khine T, Sweeney JA. Failure of
positive but not negative emotional valence to enhance mem-
ory in schizophrenia. J Abnorm Psychol. 2007;116:43–55.

87. Quirk SW, Strauss ME. Visual exploration of emotion elic-
iting images by patients with schizophrenia. J Nerv Ment
Dis. 2001;189:757–765.

88. Schlenker R, Cohen R, Hopmann G. Affective modulation
of the startle reflex in schizophrenic patients. Eur Arch Psy-
chiatry Clin Neurosci. 1995;245:309–318.

89. Takahashi H, Koeda M, Oda K, et al. An fMRI study of dif-
ferential neural response to affective pictures in schizophre-
nia. Neuroimage. 2004;22:1247–1254.

90. Volz M, Hamm AO, Kirsch P, Rey ER. Temporal course of
emotional startle modulation in schizophrenia patients. Int J
Psychophysiol. 2003;49:123–137.

832

A. M. Kring & E. K. Moran



91. Curtis CE, Lebow B, Lake DS, Katsanis J, Iacono WG.
Acoustic startle reflex in schizophrenia patients and their
first-degree relatives: evidence of normal emotional modula-
tion. Psychophysiology. 1999;36:469–475.

92. Lee E, Kim JJ, Namkoong K, et al. Aberrantly flattened
responsivity to emotional pictures in paranoid schizophre-
nia. Psychiatry Res. 2006;143:135–145.

93. Quirk SW, Strauss ME, Sloan DM. Emotional response as
a function of symptoms in schizophrenia. Schizophr Res.
1998;32:31–39.

94. Habel U, Klein M, Shah NJ, et al. Genetic load on amygdala
hypofunction during sadness in nonaffected brothers of
schizophrenia patients. Am J Psychiatry. 2004;161:1806–1813.

95. Schneider F, Gur RC, Gur RE, Shtasel DL. Emotional pro-
cessing in schizophrenia: neurobehavioral probes in relation
to psychopathology. Schizophr Res. 1995;17:67–75.

96. Watson D, Clark LA, Tellegen A. Development and valida-
tion of brief measures of positive and negative affect: the
PANAS scales. J Pers Soc Psychol. 1988;54:1063–1070.

97. Reske M, Kellermann T, Habel U, et al. Stability of emo-
tional dysfunctions? A long-term fMRI study in first-episode
schizophrenia. J Psychiatr Res. 2007;41:918–927.

98. Berlin I, Givry-Steiner L, Lecrubier Y, Puech AJ. Measures
of anhedonia and hedonic responses to sucrose in depressive
and schizophrenic patients in comparison with healthy sub-
jects. Eur Psychiatry. 1998;13:303–309.

99. Horan WP, Green MF, Kring AM, Nuechterlein KH. Does
anhedonia in schizophrenia reflect faulty memory for subjec-
tively experienced emotions? J Abnorm Psychol. 2006;115:
496–508.

100. Horan WP, Blanchard JJ. Emotional responses to psychoso-
cial stress in schizophrenia: the role of individual differences
in affective traits and coping. Schizophr Res. 2003;60:271–283.

101. Schneider F, Weiss U, Kessler C, et al. Differential amyg-
dala activation in schizophrenia during sadness. Schizophr
Res. 1998;34:133–142.

102. Heerey EA, Gold JM. Patients with schizophrenia demon-
strate dissociation between affective experience and moti-
vated behavior. J Abnorm Psychol. 2007;116:268–278.

103. Hempel RJ, Tulen JH, van Beveren NJ, Mulder PG, Henge-
veld MW. Subjective and physiological responses to emo-
tion-eliciting pictures in male schizophrenic patients. Int J
Psychophysiol. 2007;64:174–183.

104. Hempel RJ, Tulen JH, van Beveren NJ, van Steenis HG,
Mulder PG, Hengeveld MW. Physiological responsivity to
emotional pictures in schizophrenia. J Psychiatr Res. 2005;39:
509–518.

105. Rockstroh B, Junghofer M, Elbert T, Buodo G, Miller GA.
Electromagnetic brain activity evoked by affective stimuli in
schizophrenia. Psychophysiology. 2006;43:431–439.

106. Taylor SF, Liberzon I, Decker LR, Koeppe RA. A func-
tional anatomic study of emotion in schizophrenia. Schiz-
ophr Res. 2002;58:159–172.

107. Paradiso S, Andreasen NC, Crespo-Facorro B, et al. Emo-
tions in unmedicated patients with schizophrenia during
evaluation with positron emission tomography. Am J Psy-
chiatry. 2003;160:1775–1783.

108. Taylor SF, Phan KL, Britton JC, Liberzon I. Neural re-
sponse to emotional salience in schizophrenia. Neuropsycho-
pharmacology. 2005;30:984–995.

109. Holt DJ, Weiss AP, Rauch SL, et al. Sustained activation of
the hippocampus in response to fearful faces in schizophre-
nia. Biol Psychiatry. 2005;57:1011–1019.

110. Schneider F, Habel U, Reske M, Toni I, Falkai P, Shah NJ.
Neural substrates of olfactory processing in schizophrenia
patients and their healthy relatives. Psychiatry Res. 2007;155:
103–112.

111. Rupp CI, Fleischhacker WW, Kemmler G, et al. Olfactory
functions and volumetric measures of orbitofrontal and lim-
bic regions in schizophrenia. Schizophr Res. 2005;74:149–161.

112. Doop ML, Park S. On knowing and judging smells: identi-
fication and hedonic judgment of odors in schizophrenia.
Schizophr Res. 2006;81:317–319.

113. Crespo-Facorro B, Paradiso S, Andreasen NC, et al. Neural
mechanisms of anhedonia in schizophrenia: a PET study of
response to unpleasant and pleasant odors. JAMA.
2001;286:427–435.

114. Hudry J, Saoud M, D’Amato T, Dalery J, Royet JP. Ratings
of different olfactory judgements in schizophrenia. Chem
Senses. 2002;27:407–416.

115. Moberg PJ, Arnold SE, Doty RL, et al. Impairment of odor
hedonics in men with schizophrenia. Am J Psychiatry. 2003;
160:1784–1789.

116. Plailly J, d’Amato T, Saoud M, Royet JP. Left temporo-lim-
bic and orbital dysfunction in schizophrenia during odor
familiarity and hedonicity judgments. Neuroimage. 2006;29:
302–313.

117. Bolger N, Davis A, Rafaeli E. Diary methods: capturing life
as it is lived. Annu Rev Psychol. 2003;54:579–616.

118. Delespaul PAEG. Assessing Schizophrenia in Daily Life.
Maastricht: Maastricht University Press; 1995.

119. Myin-Germeys I, Nicolson NA, Delespaul PA. The context
of delusional experiences in the daily life of patients with
schizophrenia. Psychol Med. 2001;31:489–498.

120. deVries MW, Delespaul PA. Time, context, and subjective
experiences in schizophrenia. Schizophr Bull. 1989;15:
233–244.

121. Myin-Germeys I, Krabbendam L, Delespaul PA, van Os J.
Sex differences in emotional reactivity to daily life stress in
psychosis. J Clin Psychiatry. 2004;65:805–809.

122. Myin-Germeys I, Peeters F, Havermans R, et al. Emotional
reactivity to daily life stress in psychosis and affective disor-
der: an experience sampling study. Acta Psychiatr Scand.
2003;107:124–131.

123. Myin-Germeys I, van Os J, Schwartz JE, Stone AA, Dele-
spaul PA. Emotional reactivity to daily life stress in psycho-
sis. Arch Gen Psychiatry. 2001;58:1137–1144.

124. Myin-Germeys I, Delespaul PA, deVries MW. Schizophre-
nia patients are more emotionally active than is assumed
based on their behavior. Schizophr Bull. 2000;26:847–854.

125. Blanchard JJ, Bellack AS, Mueser KT. Affective and social-
behavioral correlates of physical and social anhedonia. J
Abnorm Psychol. 1994;103:719–728.

126. Brody LR, Hall JA. Gender and emotion in context. In:
Lewis M, Haviland-Jones JM, Barrett LF, eds. Handbook
of Emotions. 3rd ed (pp. 395-408) New York, NY: Guilford
Press; 2008.

127. Kring AM, Gordon AH. Sex differences in emotion: expres-
sion, experience, and physiology. J Pers Soc Psychol. 1998;
74:686–703.

128. Venables PH, Wing JK. Level of arousal and the subclassi-
fication of schizophrenia. Arch Gen Psychiatry. 1962;7:
114–119.

129. Williams LM, Das P, Harris AW, et al. Dysregulation of
arousal and amygdala-prefrontal systems in paranoid
schizophrenia. Am J Psychiatry. 2004;161:480–489.

833

Emotional Response Deficits in Schizophrenia



130. Williams LM, Das P, Liddell BJ, et al. Fronto-limbic and
autonomic disjunctions to negative emotion distinguish
schizophrenia subtypes. Psychiatry Res. 2007;155:29–44.

131. Lang PJ. The motivational organization of emotion: affect-
reflex connections. In: Goozen SHMv, Poll NEvd, Sear-
geant JA, eds. Emotions: Essays on Emotion Theory. Hill-
sdale, NJ: LEA; 1994:61–93.

132. Lang PJ. The emotion probe. Studies of motivation and at-
tention. Am Psychol. 1995;50:372–385.

133. Lang PJ, Bradley MM, Cuthbert BN. Motivated attention:
affect, activation, and action. In: Lang PJ, Simons RF, Bala-
ban M, eds. Attention and Orienting: Sensory and Motiva-
tional Processes. Hillsdale, NJ: Erlbaum; 1997:97–135.

134. Gard DE, Kring AM, Gard MG, Horan WP, Green MF.
Anhedonia in schizophrenia: distinctions between anticipatory
and consummatory pleasure. Schizophr Res. 2007;93:253–260.

135. Gard DE, Germans-Gard M, Kring AM, John OP. Antici-
patory and consummatory components of the experience
of pleasure: a scale development study. J Pers. 2006;40:
1086–1102.

136. Juckel G, Schlagenhauf F, Koslowski M, et al. Dysfunction
of ventral striatal reward prediction in schizophrenia. Neuro-
image. 2006;29:409–416.

137. Grossman LS, Harrow M, Rosen C, Faull R. Sex differences
in outcome and recovery for schizophrenia and other psy-
chotic and nonpsychotic disorders. Psychiatr Serv. 2006;57:
844–850.

138. Taylor R, Langdon R. Understanding gender differences in
schizophrenia: a review of the literature. Curr Psychiatry
Rev. 2006;2:255–265.

139. Walder DJ, Seidman LJ, Cullen N, Su J, Tsuang MT, Gold-
stein JM. Sex differences in language dysfunction in schizo-
phrenia. Am J Psychiatry. 2006;163:470–477.

140. Goldstein JM, Link BG. Gender and the expression of
schizophrenia. J Psychiatr Res. 1988;22:141–155.

141. Goldstein JM, Santangelo SL, Simpson JC, Tsuang MT.
The role of gender in identifying subtypes of schizophrenia:
a latent class analytic approach. Schizophr Bull. 1990;16:
263–275.

142. Gur RE, Petty RG, Turetsky BI, Gur RC. Schizophrenia
throughout life: sex differences in severity and profile of
symptoms. Schizophr Res. 1996;21:1–12.

143. Lewine R, Burbach D, Meltzer HY. Effect of diagnostic cri-
teria on the ratio of male to female schizophrenic patients.
Am J Psychiatry. 1984;141:84–87.

144. Bradley MM, Codispoti M, Sabatinelli D, Lang PJ. Emo-
tion and motivation II: sex differences in picture processing.
Emotion. 2001;1:300–319.

145. Germans Gard M, Kring AM. Sex differences in the time
course of emotion. Emotion. 2007;7:429–437.

146. Goldstein JM. Sex, hormones and affective arousal circuitry
dysfunction in schizophrenia. Horm Behav. 2006;50:
612–622.

147. Wager TD, Phan KL, Liberzon I, Taylor SF. Valence, gen-
der, and lateralization of functional brain anatomy in emo-
tion: a meta-analysis of findings from neuroimaging.
Neuroimage. 2003;19:513–531.

148. Putnam KM, Kring AM. Accuracy and intensity of posed
emotional expressions in unmedicated schizophrenia
patients: vocal and facial channels. Psychiatry Res. 2007;
151:67–76.

149. Kohler CG, Turner TH, Bilker WB, et al. Facial emotion
recognition in schizophrenia: intensity effects and error pat-
tern. Am J Psychiatry. 2003;160:1768–1774.

150. Buckner RL, Carroll DC. Self-projection and the brain.
Trends Cogn Sci. 2007;11:49–57.

151. Schacter DL, Addis DR, Buckner R. Remembering the past
to imagine the future: The prospective brain. Nat Rev Neuro-
sci. 2007;8:657–661.

152. D’Argembeau A, Raffard S, Van der Linden M. Remember-
ing the past and imagining the future in schizophrenia. J
Abnorm Psychol. 2008;117:247–251.

153. Sloan DM, Kring AM. Measuring changes in emotion dur-
ing psychotherapy: conceptual and methodological issues.
Clin Psychol: Sci Pract. 2007;14:307–322.

154. Kelly DL. Treatment considerations in women with schizo-
phrenia. J Womens Health (Larchmt). 2006;15:1132–1140.

155. Rector NA, Beck AT, Stolar N. The negative symptoms of
schizophrenia: a cognitive perspective. Can J Psychiatry.
2005;50:247–257.

156. Kirkpatrick B, Fenton W, Carpenter WT, Marder SR. The
NIMH-MATRICS consensus statement on negative symp-
toms. Schizophr Bull. 2006;32:296–303.

157. Laughren T, Levin R. Food and Drug Administration per-
spective on negative symptoms in schizophrenia as a target
for a drug treatment claim. Schizophr Bull. 2006;32:220–222.

158. Montgomery SA, Zwieten-Boot B. ECNP consensus meet-
ing. Negative, depressive, and cognitive symptoms of schizo-
phrenia. Nice, March 2004. Eur Neuropsychopharmacology.
2006;17:70–77.

834

A. M. Kring & E. K. Moran


