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Background: Deficits in emotion processing are thought to
underlie the key negative symptoms flat affect and anhedo-
nia observed in psychotic disorders. This study investigated
emotional experience and social behavior in the realm of
daily life in a sample of patients with schizophrenia and
schizoaffective disorder, stratified by level of negative symp-
toms. Methods: Emotional experience and behavior of 149
patients with schizophrenia and schizoaffective disorder and
143 controls were explored using the Experience Sampling
Method. Results: Patients reported lower levels of positive
and higher levels of negative affect compared with controls.
High negative symptom patients reported similar emotional
stability and capacity to generate positive affect as controls,
whereas low negative symptom patients reported increased
instability. All participants displayed roughly comparable
emotional responses to the company of other people. How-
ever, in comparison with controls, patients showedmore social
withdrawal and preference to be alone while in company, par-
ticularly the high negative symptom group.Conclusions: This
study revealed no evidence for a generalized hedonic deficit
in patients with psychotic spectrum disorders. Lower rather
than higher levels of negative symptoms were associated
with a pattern of emotional processing which was different
from healthy controls.
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Introduction

Since the time of Kraepelin and Bleuler, alterations
in emotional experience and expression have been recog-
nized to represent a core feature of schizophrenia1,2 and
play a central role in 2 prominent negative symptoms of

schizophrenia: flat affect and anhedonia. Flat affect
reflects a deficit in the ‘‘expression’’ of emotions, and an-
hedonia (defined as diminished ability to experience
positive emotions from pleasant events) represents a def-
icit in the ‘‘experience’’ of emotions. Studies consistently
demonstrate alterations in outward emotional expression
in schizophrenia patients.3,4 Study findings on emotional
experience, however, are more heterogeneous. Patients
with schizophrenia report higher levels of anhedonia
compared with healthy individuals on self-report scales,
such as the Chapman Anhedonia Scales.5,6 Furthermore,
trained interviewers evaluating patients using standard-
ized clinical measures report that patients show high lev-
els of anhedonia.7 Emotion induction studies, however,
fairly consistently show no difference between schizo-
phrenia patients and healthy participants in their reports
of positive emotional experience to emotionally charged
stimuli.3,8 Naturalistic studies, employing the Experience
Sampling Method (ESM), showed that patients experi-
ence more negative and less positive emotions compared
with healthy controls.9

One possible explanation for these paradoxical findings
is the difference between anticipatory pleasure (related
to future activities) and consummatory (in-the-moment)
pleasure. Patients with schizophrenia are shown to have
greater deficits in anticipatory pleasure than in consumma-
tory pleasure, suggesting a deficit in anticipating that events
will be pleasurable but not in experiencing pleasure once
the enjoyable stimulus is present.10 Alternatively, patients
might have difficulties to distinguish an overall lower
mood or a low frequency of pleasant events from problems
generating positive emotions from experienced pleasurable
events.11 Therefore, they might report anhedonia on self-re-
port questionnaires, whereas they actually are in an overall
lowmood or experience very few positive events but do still
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enjoy these events when they are present. Furthermore, the
comparability of studies is hampered by the great variety of
stimuli and considerable psychopathological heterogeneity
in samples of patients diagnosed with schizophrenia.12

In order to gain knowledge on the emotional experi-
ence and (social) hedonic capacities ‘‘in-the-moment’’ in
schizophrenia and schizoaffective disorders, the current
study investigates a large sample of patients using the
ESM.13 ESM is a structured self-assessment technique
in which participants are prompted at random intervals
throughout the day to report about their current expe-
riences. This method allows investigating emotional ex-
perience and behavior in the moment, in the context of
the normal daily life of patients without making a strong
appeal to their memory. ESMhas previously been used in
several studies investigating psychosis, mostly focusing on
positive psychotic symptoms or emotional and psychotic
reactivity to daily life stress (for a review see14). The few
ESM studies investigating negative symptoms, showed
that flattened emotional expression is not reflected in re-
duced emotional experience in daily life9 and that (healthy)
participants scoring high on social anhedonia15 or psycho-
sis proneness16 differ fromnonpsychosis-prone individuals
in their emotional reaction to social situations.

The current study aimed to extend these findings by
focusing on 3 aspects of emotional experience and behav-
ior related to negative symptoms of psychosis spectrum
disorders: (1) General emotional experience, defined as
the intensity and intraindividual instability of positive af-
fect (PA) and negative affect (NA), which is similar to
what has been done in Myin-Germeys and colleagues9

but the current sample is much larger; (2) Hedonic ca-
pacity operationalized as the ability to generate positive
emotions after pleasurable events17; (3) Social hedonic ca-
pacity: the capacity to enjoy social situations, which has
been tested in general population samples15,16 but never
in patients. Analyses were performed in a large sample
of healthy controls and patients with schizophrenia and
schizoaffective disorder. We divided the patients in 2
groups based on the presence of general (primarily expres-
sion-based) negative symptoms.

We hypothesize patients to report higher NA intensity
and instability and lower PA intensity and instability
comparedwith controls,9 with no significant differences be-
tween high and low negative symptom patients. Patients
with high levels of negative symptoms are expected to
generate less positive emotions after pleasant and social
events compared with controls and low negative symptoms
patients. We have no specific hypotheses on the difference
between low negative symptom patients and controls.

Methods

Sample

The sample consisted of 149 patients diagnosed with
schizophrenia (n = 134) or schizoaffective disorder (n =

15) and 143 healthy controls. Data for the current study
were pooled from 3 previous ESM studies focusing on
stress reactivity in daily life18,19 and paranoia.20 None of
the data was previously used to study emotional experience
in relation to negative symptoms. ESM questionnaires
were set up identically in terms of mood and context in
order to enable pooling of the data. Inclusion criteria
were aged 18–65 years and sufficient command of the
Dutch language to understand the questionnaires. Ex-
clusion criteria were brain disease and a history of head
injury with loss of consciousness. Controls were excluded
if presenting with a lifetime history of psychotic or affec-
tive disorder and a family-history of psychotic disorder.
Patients (both inpatients and outpatients) were recruited
from mental health facilities in the South of the Nether-
lands and in Flanders, Belgium. Controls were recruited
from the general population in the same regions through
random mailings. Interview data and clinical record data
were used to complete the Operational Criteria Checklist
for Psychotic Illness18,20 or the Comprehensive Assessment
of Symptoms and History.19,21 Written informed consent,
confirming to local ethics committee guidelines, was
obtained from all participants. Participants were compen-
sated with a voucher of 25 Euro (or equivalent).

Experience Sampling Method

Daily life data were collected using ESM, of which feasi-
bility, validity, and reliability have been demonstrated in
a wide range of populations.13,14 Participants received a
preprogrammed digital wristwatch and assessment forms
collated in a booklet for each day. Ten times a day on 6
consecutive days, the watch emitted a signal at unpredict-
able moments between 7.30 AM and 10.30 PM. After each
‘‘beep,’’ participants reported affect, symptoms and con-
text. The ESM procedure was explained in a briefing ses-
sion and all participants completed a practice form in
order to confirm that they understood the procedure. Par-
ticipants were instructed to complete their reports imme-
diately after the beep and to register the time at which they
completed the questionnaire. Reports were assumed valid
when participants responded to the beep within 15
minutes.22 Participants were only included in the analyses,
when they provided valid responses for at least one-third
of the emitted beeps.22 The following variables were de-
rived from the ESM questionnaires:

General Emotional Experience

Emotional experience was investigated using measures of
(1) emotional intensity and (2) emotional instability.
Emotional experience was assessed with 8 emotion adjec-
tives (eg, ‘‘I feel anxious’’) rated on 7-point Likert scales
(1 ‘‘not at all’’ to 7 ‘‘very’’). The items ‘‘insecure,’’
‘‘lonely,’’ ‘‘anxious,’’ ‘‘sad,’’ and ‘‘guilty’’ constituted
NA (Cronbach’s a = .81). The items ‘‘cheerful,’’ ‘‘re-
laxed,’’ and ‘‘satisfied’’ constituted PA (Cronbach’s a

M. Oorschot et al.

2

= .82). PA and NA intensity were defined as the mean
score on PA and NA. Emotional instability was defined
using the mean square successive difference, which is the
average of the squared difference between successive
observations. This measure is suggested by several
authors as a measure of affective (in)stability in momen-
tary assessment studies.23,24

Hedonic Capacity

Participants reported the most important event that hap-
pened between the current and the previous beep and
subsequently rated this event on a 7-point bipolar scale
(�3 ‘‘very unpleasant,’’ 0 ‘‘neutral,’’ and 3 ‘‘very pleas-
ant’’), providing a subjective measure of event pleasant-
ness. Observations including events rated as a bit pleasant
(1), pleasant (2), and very pleasant (3) were included in
the analyses because anhedonia is by definition related
to pleasant events. Neutral events were set as the refer-
ence category.17 Anhedonia was defined as diminished
positive emotion experience after pleasant events, opera-
tionalized as the change in PA after pleasant events
compared with the change in PA after neutral events.

Social Hedonic Capacity

At each beep, participants reported whether or not they
were alone. If not, they reported howmuch they preferred
to be alone on a 7-point Likert scale (1 ‘‘not at all’’ to 7
‘‘very much’’). Social anhedonia was defined as dimin-
ished positive emotion experience in the company of
others, operationalized as the change in PA when with
others compared with when alone.25 We also analyzed
change in NA when with others compared with when
alone, in order to examine the possible negative effects
of social company on emotional experience. In addition,
2 other measures related to social anhedonia were mod-
eled: (1) time spent alone and (2) preference to be alone
while in the company of others.

Positive and Negative Syndrome Scale

Interview-based information on symptom severity was
assessed with the Positive and Negative Syndrome Scale
(PANSS),26 which rates positive, negative, and general
symptomatology with a reference period of 2 weeks.
Each item was scored on a 7-point scale, ranging from
1 ‘‘absent’’ to 7 ‘‘extreme’’. Assessment was done by a
trained research assistant within a week after the sam-
pling period. PANSS negative symptom score was based
on the sum score of 6 PANSS items (blunted affect, emo-
tional withdrawal, poor rapport, passive/apathetic with-
drawal, lack of spontaneity, and motor retardation).
Internal consistency of this negative symptom score
was high (Cronbach’s a = .90). Two items from the orig-
inal PANSS negative symptoms subscale (difficulty in
abstract thinking and stereotyped thinking) were not in-
cluded in this negative symptom score, and one item from

the original PANSS general symptoms subscale (motor
retardation) was included. Prior factor analyses on the
PANSS yield inconsistent results, but the majority of
studies include these items in their negative symptom
scale, sometimes supplemented with items such as active
social avoidance and poor attention.27–29

The assumption of normality of the negative symptom
score was violated (KS(292) = 0.32, P< .001) with Skew-
ness of 2.61 (SE = 0.14) and Kurtosis of 7.40 (SE = 0.28).
Since no nonparametric tests for multilevel analyses are
present, we divided the patient group in 2 based on their
negative symptom score: a high negative symptom group
with a negative symptom score �3 (mild) on at least 2 of
the PANSS negative symptom items and a low negative
symptom group consisting of the remaining participants.

Data Analyses

Multilevel linear modeling techniques are a variant of the
unilevel linear regression analyses and are ideally suited
for ESM data analysis consisting of multiple observa-
tions in one person, creating 2 levels of analysis (ESM-
beep level and subject level). Data were analyzed with
both the multilevel XTREG module and the unilevel
REG module in STATA.30 Effects from predictors in
the multilevel model were expressed as B, representing
the fixed regression coefficient. In all analyses, we inves-
tigated the effect of diagnostic group (0 ‘‘controls’’; 1
‘‘patients’’) and negative symptom group (0 ‘‘controls’’;
1 ‘‘low negative symptom patients’’; 2 ‘‘high negative
symptom patients’’) on the dependent variable. Sex
and age were included as possible confounders in all anal-
yses. Furthermore, we performed all analyses both with
and without controlling for level of depression (PANSS
item G6) because depression level differed significantly
over the groups and negative symptoms and depression
are strongly correlated.31

General Emotional Experience

In order to investigate general differences in emotional
experience, multilevel random regression analyses were
conducted with emotional intensity and instability as de-
pendent variables and diagnostic group and negative
symptom group as the independent variables.

Hedonic Capacity

In order to study hedonic capacity, regression analyses
were conducted comparing differences in number of pos-
itive events in daily life as a function of diagnostic group
and negative symptom group. To investigate the effect of
event pleasantness on PA level, a multilevel random re-
gression analysis was conducted with PA as dependent
variable and event pleasantness, diagnostic group, and
the interaction between event pleasantness and diagnos-
tic group as independent variables. These analyses were
repeated with negative symptom group as independent
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1 ‘‘absent’’ to 7 ‘‘extreme’’. Assessment was done by a
trained research assistant within a week after the sam-
pling period. PANSS negative symptom score was based
on the sum score of 6 PANSS items (blunted affect, emo-
tional withdrawal, poor rapport, passive/apathetic with-
drawal, lack of spontaneity, and motor retardation).
Internal consistency of this negative symptom score
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for ESM data analysis consisting of multiple observa-
tions in one person, creating 2 levels of analysis (ESM-
beep level and subject level). Data were analyzed with
both the multilevel XTREG module and the unilevel
REG module in STATA.30 Effects from predictors in
the multilevel model were expressed as B, representing
the fixed regression coefficient. In all analyses, we inves-
tigated the effect of diagnostic group (0 ‘‘controls’’; 1
‘‘patients’’) and negative symptom group (0 ‘‘controls’’;
1 ‘‘low negative symptom patients’’; 2 ‘‘high negative
symptom patients’’) on the dependent variable. Sex
and age were included as possible confounders in all anal-
yses. Furthermore, we performed all analyses both with
and without controlling for level of depression (PANSS
item G6) because depression level differed significantly
over the groups and negative symptoms and depression
are strongly correlated.31

General Emotional Experience

In order to investigate general differences in emotional
experience, multilevel random regression analyses were
conducted with emotional intensity and instability as de-
pendent variables and diagnostic group and negative
symptom group as the independent variables.

Hedonic Capacity

In order to study hedonic capacity, regression analyses
were conducted comparing differences in number of pos-
itive events in daily life as a function of diagnostic group
and negative symptom group. To investigate the effect of
event pleasantness on PA level, a multilevel random re-
gression analysis was conducted with PA as dependent
variable and event pleasantness, diagnostic group, and
the interaction between event pleasantness and diagnos-
tic group as independent variables. These analyses were
repeated with negative symptom group as independent
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variable. NA intensity was included in the model because
NA and PA correlate weakly to moderately with each
other.32 Number of observations was also included, tak-
ing into account possible systematic differences in event
appraisal through, for example, personality differences.
From these models, the effect of event pleasantness, strat-
ified by group, was calculated by applying and testing the
linear combinations using the STATA LINCOM com-
mand. Main effects and interactions were assessed by
Wald tests.

Social Hedonic Capacity

Social hedonic capacity was investigated fittingmultilevel
random regressionmodels with PA as dependent variable
and diagnostic group, social context (0 ‘‘not alone’’; 1
‘‘alone’’) as well as their interaction as independent var-
iables. The effect of company on NA was investigated in
a similar way fitting multilevel random regression models
with NA as dependent variable. The analyses were re-
peated for negative symptom group. Time spent alone
was investigated using a linear regression analysis with
number of moments alone (per participant) as dependent
variable and diagnostic group and negative symptom
group as independent variables. Preference to be alone
was investigated usingmultilevel random regression anal-
yses with score on the item ‘‘preference to be alone’’ as
dependent variable and diagnostic group and negative
symptom group as independent variables.

Sex Differences

Since the distribution of sex differed over groups and
might influence our results, we first analyzed the moder-
ating effect of sex and decided to add sex as a confounder
in all our analyses.

Results

Sample

Of the 334 participants who entered the study, 31 par-
ticipants were excluded from the analyses because they
did not meet the diagnostic inclusion criteria, 12 (9
patients and 3 controls) because of insufficient number
of valid ESM observations (<20) and 9 because of miss-
ing PANSS data. The final sample therefore comprised
149 patients and 143 controls. Additional information
regarding sociodemographic characteristics and ESM
reports is summarized in table 1. Scores on the dependent
and independent variables are presented in table 2. The
low negative symptom group consisted of 100 patients
and the high negative symptom group of 49 patients.
The patient groups did not significantly differ from
each other on age, diagnosis, education, work situation,
and PANSS positive symptom score. Patient groups,
however, differed on all other PANSS subscales, sex,
marital status, and number of valid beeps (table 1).

General Emotional Experience

Patients reported significantly lower PA intensity (B =
�0.76, 95% CI = �0.97 to �0.54, P < .001) and higher
NA intensity (B = 0.60, 95% CI = 0.46–0.75, P < .001)
compared with controls. Analyses on the patient groups
showed that both patient groups reported significantly
lower PA intensity compared with controls and differed
significantly from each other, with high negative symptom
patients reporting the lowest PA intensity (table 3). Both
patient groups also reported higher NA but did not differ
significantly from each other (table 3). Controlling for de-
pression did not change any of the significance levels.
PA (B = 9.70, 95%CI = 0.82–18.59;P = .03) but notNA

(B = 3.88, 95% CI =�0.62–8.37,P = .09) was significantly
more instable in patients compared with controls. Anal-
yses on the negative symptom groups revealed that low
negative symptom patient’s PA was more instable com-
pared with controls and high negative symptom patients
(table 3). High negative symptom patients did not dis-
play this higher PA instability. Low negative symptom
patient’s NA was significantly more instable compared
with controls but not compared with high negative symp-
tom patients. The latter group did not differ significantly
from controls on NA instability. After including depres-
sion in the model, the results on PA instability remained
similar, whereas the difference between low negative symp-
tom patients and controls onNA instability became trend-
significant (B = 4.79, 95% CI = �0.22–9.80, P = .06).

Hedonic Capacity

Patients reported significantly fewer positive events com-
pared with controls (B = �7.18, 95% CI = �9.5 to �4.9,
P < .001), this was true for both patient groups (low: B =
�6.06, 95% CI = �8.6 to�3.5, P< .001; high: B = �9.46,
95% CI = �12.7 to �6.2, P < .001) and patient groups
differed from each other at a trend level (v2(1) = 3.91,
P = .05). No group differences on number of reported neg-
ative or neutral events were found. The main effect of
event pleasantness on PA was significant (B = 0.10,
95% CI = 0.08–0.11, P < .001), indicating that increasing
event pleasantness was associated with higher PA. No sig-
nificant interaction effect between event pleasantness and
diagnostic group (v2(3) = 1.69, P = .64) in the model of PA
was found, indicating that the patient group as a whole did
not differ from controls in the effect of event pleasantness
on PA. Controlling for depression level did not change the
significance of the interaction (v2(3) = 1.79, P = .62).
The interaction between negative symptom group and

event pleasantness was significant (v2(6) = 13.80, P = .03),
indicating that the patient groups differed from each other
in their PA reaction after pleasant events (see figure 1). Cal-
culating effects stratified by group revealed that low negative
symptom patients reacted with more PA to pleasant events
comparedwith controls and high negative symptompatients
(low:B = 0.13, 95%CI = 0.10–0.16,P< .001; high:B = 0.07,

4

M. Oorschot et al.

95% CI = 0.03–0.11, P = .001; controls: B = 0.08, 95% CI =
0.07–0.10, P < .001). Again, controlling for depression
did not change the significance of the interaction effect
(v2(3) = 13.60, P = .03).

Social Hedonic Capacity

Compared to controls, patients were less often in the
company of others (B = �0.06, 95% CI = �0.10 to
�0.01, P = .02), specifically high negative symptom

patients (B = �0.09, 95% CI = �0.15 to �0.02,
P = .01) but not low negative symptom patients (B =
�0.04, 95% CI = �0.10–0.01, P = .10). When in the com-
pany of others, patients displayed more preference to be
alone compared to controls (B = 0.57, 95% CI = 0.32–
0.82, P< .001), and this was true for both patient groups
(low: B = 0.47, 95% CI = 0.20–0.74, P = .001; high: B =
0.79, 95% CI = 0.45–1.1, P < .001), which did not differ
significantly from each other (v2(1) = 3.35, P = .07).

Table 1. Demographics and Sample Characteristics

Low Negative Symptom
Patients

High Negative Symptom
Patients Controls High vs Low

n 100 49 143

Mean age (SD) 33.2 (10.7) 34.3 (10.5) 37.0 (11.7) F1,289 = 0.29, P = .59

Male (%) 64 81 39 v2(1) = 4.85, P = .03

Diagnosis (%)a v2(1) = 0.38, P = .54
Schizophrenia 91 43 0
Schizoaffective disorder 9 6 0

Symptomatology
PANSS total (SD) 50.4 (13.6) 63.7 (15.4) 32.4 (3.5) F1,289 = 53.24, P < .001
PANSS positive (SD) 14.4 (6.4) 14.9 (6.5) 7.5 (1.0) F1,289 = 0.34, P = .56
PANSS general (SD) 27.0 (7.1) 31.9 (8.0) 17.7 (2.3) F1,289 = 26.01, P < .001
PANSS negative (SD) 2.3 (1.3) 2.8 (1.8) 1.2 (0.5) F1,289 = 477.81, P < .001
PANSS depression (SD) 7.3 (1.7) 16.4 (5.2) 6.1 (0.7) F1,289 = 7.38, P = .007

Education (%)a v2(2) = 3.90, P = .14
Elementary school 5 14 2
Secondary school 79 76 45
Higher education 14 10 52

Marital status (%)a v2(3) = 8.14, P = .04
Married/living together 19 4 71
Divorced 10 14 6
Widowed 0 2 0
Never married 70 80 22

Work situation (%)a v2(3) = 5.25, P = .15
Working/studying 19 6 94
Protected work 4 6 0
Incapable of work 65 71 2
Unemployed 10 16 2
Retired 0 0 1

Mean n valid reports (%) 42 (70) 38 (63) 48 (80) F1,289 = 3.89, P = .05

Note: PANSS, Positive and Negative Syndrome Scale.
aDue to rounding, percentages may not add exactly to 100%.

Table 2. ESM Variables

Low Negative
Symptom Group (mean, SD)

High Negative Symptom
Group (mean, SD)

Controls
(mean, SD)

NA 1.8 (0.7) 2.0 (0.9) 1.3 (0.3)
NA instability 20.5 (22.0) 18.2 (27.1) 9.0 (12.9)
PA 4.6 (0.9) 4.3 (1.2) 5.3 (0.7)
PA instability 49.0 (43.6) 32.6 (28.1) 32.0 (27.2)
Number of pleasant events 34.2 (10.1) 30.8 (10.1) 40.2 (9.0)
Alone (% time spent) 41 46 36

Note: ESM, Experience Sampling Method; PA, positive affect; NA, negative affect.
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variable. NA intensity was included in the model because
NA and PA correlate weakly to moderately with each
other.32 Number of observations was also included, tak-
ing into account possible systematic differences in event
appraisal through, for example, personality differences.
From these models, the effect of event pleasantness, strat-
ified by group, was calculated by applying and testing the
linear combinations using the STATA LINCOM com-
mand. Main effects and interactions were assessed by
Wald tests.

Social Hedonic Capacity

Social hedonic capacity was investigated fittingmultilevel
random regressionmodels with PA as dependent variable
and diagnostic group, social context (0 ‘‘not alone’’; 1
‘‘alone’’) as well as their interaction as independent var-
iables. The effect of company on NA was investigated in
a similar way fitting multilevel random regression models
with NA as dependent variable. The analyses were re-
peated for negative symptom group. Time spent alone
was investigated using a linear regression analysis with
number of moments alone (per participant) as dependent
variable and diagnostic group and negative symptom
group as independent variables. Preference to be alone
was investigated usingmultilevel random regression anal-
yses with score on the item ‘‘preference to be alone’’ as
dependent variable and diagnostic group and negative
symptom group as independent variables.

Sex Differences

Since the distribution of sex differed over groups and
might influence our results, we first analyzed the moder-
ating effect of sex and decided to add sex as a confounder
in all our analyses.

Results

Sample

Of the 334 participants who entered the study, 31 par-
ticipants were excluded from the analyses because they
did not meet the diagnostic inclusion criteria, 12 (9
patients and 3 controls) because of insufficient number
of valid ESM observations (<20) and 9 because of miss-
ing PANSS data. The final sample therefore comprised
149 patients and 143 controls. Additional information
regarding sociodemographic characteristics and ESM
reports is summarized in table 1. Scores on the dependent
and independent variables are presented in table 2. The
low negative symptom group consisted of 100 patients
and the high negative symptom group of 49 patients.
The patient groups did not significantly differ from
each other on age, diagnosis, education, work situation,
and PANSS positive symptom score. Patient groups,
however, differed on all other PANSS subscales, sex,
marital status, and number of valid beeps (table 1).

General Emotional Experience

Patients reported significantly lower PA intensity (B =
�0.76, 95% CI = �0.97 to �0.54, P < .001) and higher
NA intensity (B = 0.60, 95% CI = 0.46–0.75, P < .001)
compared with controls. Analyses on the patient groups
showed that both patient groups reported significantly
lower PA intensity compared with controls and differed
significantly from each other, with high negative symptom
patients reporting the lowest PA intensity (table 3). Both
patient groups also reported higher NA but did not differ
significantly from each other (table 3). Controlling for de-
pression did not change any of the significance levels.
PA (B = 9.70, 95%CI = 0.82–18.59;P = .03) but notNA

(B = 3.88, 95% CI =�0.62–8.37,P = .09) was significantly
more instable in patients compared with controls. Anal-
yses on the negative symptom groups revealed that low
negative symptom patient’s PA was more instable com-
pared with controls and high negative symptom patients
(table 3). High negative symptom patients did not dis-
play this higher PA instability. Low negative symptom
patient’s NA was significantly more instable compared
with controls but not compared with high negative symp-
tom patients. The latter group did not differ significantly
from controls on NA instability. After including depres-
sion in the model, the results on PA instability remained
similar, whereas the difference between low negative symp-
tom patients and controls onNA instability became trend-
significant (B = 4.79, 95% CI = �0.22–9.80, P = .06).

Hedonic Capacity

Patients reported significantly fewer positive events com-
pared with controls (B = �7.18, 95% CI = �9.5 to �4.9,
P < .001), this was true for both patient groups (low: B =
�6.06, 95% CI = �8.6 to�3.5, P< .001; high: B = �9.46,
95% CI = �12.7 to �6.2, P < .001) and patient groups
differed from each other at a trend level (v2(1) = 3.91,
P = .05). No group differences on number of reported neg-
ative or neutral events were found. The main effect of
event pleasantness on PA was significant (B = 0.10,
95% CI = 0.08–0.11, P < .001), indicating that increasing
event pleasantness was associated with higher PA. No sig-
nificant interaction effect between event pleasantness and
diagnostic group (v2(3) = 1.69, P = .64) in the model of PA
was found, indicating that the patient group as a whole did
not differ from controls in the effect of event pleasantness
on PA. Controlling for depression level did not change the
significance of the interaction (v2(3) = 1.79, P = .62).
The interaction between negative symptom group and

event pleasantness was significant (v2(6) = 13.80, P = .03),
indicating that the patient groups differed from each other
in their PA reaction after pleasant events (see figure 1). Cal-
culating effects stratified by group revealed that low negative
symptom patients reacted with more PA to pleasant events
comparedwith controls and high negative symptompatients
(low:B = 0.13, 95%CI = 0.10–0.16,P< .001; high:B = 0.07,
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95% CI = 0.03–0.11, P = .001; controls: B = 0.08, 95% CI =
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Social Hedonic Capacity
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company of others (B = �0.06, 95% CI = �0.10 to
�0.01, P = .02), specifically high negative symptom

patients (B = �0.09, 95% CI = �0.15 to �0.02,
P = .01) but not low negative symptom patients (B =
�0.04, 95% CI = �0.10–0.01, P = .10). When in the com-
pany of others, patients displayed more preference to be
alone compared to controls (B = 0.57, 95% CI = 0.32–
0.82, P< .001), and this was true for both patient groups
(low: B = 0.47, 95% CI = 0.20–0.74, P = .001; high: B =
0.79, 95% CI = 0.45–1.1, P < .001), which did not differ
significantly from each other (v2(1) = 3.35, P = .07).
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Mean age (SD) 33.2 (10.7) 34.3 (10.5) 37.0 (11.7) F1,289 = 0.29, P = .59

Male (%) 64 81 39 v2(1) = 4.85, P = .03

Diagnosis (%)a v2(1) = 0.38, P = .54
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Schizoaffective disorder 9 6 0
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PANSS total (SD) 50.4 (13.6) 63.7 (15.4) 32.4 (3.5) F1,289 = 53.24, P < .001
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PANSS general (SD) 27.0 (7.1) 31.9 (8.0) 17.7 (2.3) F1,289 = 26.01, P < .001
PANSS negative (SD) 2.3 (1.3) 2.8 (1.8) 1.2 (0.5) F1,289 = 477.81, P < .001
PANSS depression (SD) 7.3 (1.7) 16.4 (5.2) 6.1 (0.7) F1,289 = 7.38, P = .007

Education (%)a v2(2) = 3.90, P = .14
Elementary school 5 14 2
Secondary school 79 76 45
Higher education 14 10 52

Marital status (%)a v2(3) = 8.14, P = .04
Married/living together 19 4 71
Divorced 10 14 6
Widowed 0 2 0
Never married 70 80 22

Work situation (%)a v2(3) = 5.25, P = .15
Working/studying 19 6 94
Protected work 4 6 0
Incapable of work 65 71 2
Unemployed 10 16 2
Retired 0 0 1

Mean n valid reports (%) 42 (70) 38 (63) 48 (80) F1,289 = 3.89, P = .05

Note: PANSS, Positive and Negative Syndrome Scale.
aDue to rounding, percentages may not add exactly to 100%.

Table 2. ESM Variables

Low Negative
Symptom Group (mean, SD)

High Negative Symptom
Group (mean, SD)

Controls
(mean, SD)

NA 1.8 (0.7) 2.0 (0.9) 1.3 (0.3)
NA instability 20.5 (22.0) 18.2 (27.1) 9.0 (12.9)
PA 4.6 (0.9) 4.3 (1.2) 5.3 (0.7)
PA instability 49.0 (43.6) 32.6 (28.1) 32.0 (27.2)
Number of pleasant events 34.2 (10.1) 30.8 (10.1) 40.2 (9.0)
Alone (% time spent) 41 46 36

Note: ESM, Experience Sampling Method; PA, positive affect; NA, negative affect.
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Themain effects of social companyonPA(B= 0.13, 95%
CI = 0.09–0.16, P < .001) and NA (B = �0.06, 95% CI =
�0.88 to �0.04, P < .001) were significant, showing an
overall PA increase and NA decrease when with others
comparedwithwhenalone.Nosignificant interactioneffect
between social company anddiagnostic group in themodel
ofPAwas found (B=�0.01, 95%CI=�0.08–0.06,P= .76),
whereasasignificanteffect in themodelofNAwasfound(B
= �0.08, 95% CI = �0.12–0.04, P < .001).

Analyses on the negative symptom groups showed a sig-
nificant interaction effect between negative symptom
group and social company in the model of NA (v2(2) =
16.46, P < .001) but not in the model of PA (v2(2) =
2.41, P = .30). Further analyses indicated that the NA de-
crease when with others compared with when alone is
larger in the low negative symptom group than in controls
(v2(1) = 16.44, P < .001). The differences between patient
groups and between the high negative symptom group and
controls were not significant.

Sex Differences

All our analyses were repeated with sex as a moderator
(interacting with negative symptom group). The only sig-
nificant interaction effect between negative symptom
group and sex was found in the model of NA instability
(F2,282 = 10.46, P < .001).

Discussion

Negative symptoms were common in this large sample of
patients with schizophrenia and schizoaffective disorder.
Approximately one-third of patients reported at least
2 negative symptoms. We found no general deficit in
the ability to experience emotions, whether positive or
negative, in the patient sample. Patients, however, re-
ported less PA and more NA compared with controls
but did not exhibit decreased NA and PA instability com-
pared with controls. Thus, patients with schizophrenia or
schizoaffective disorder exhibited differences in levels of
emotion experienced but not in the moment-to-moment
variability of these emotions. However, consideration of
the negative symptoms severity revealed that patients
with less severe negative symptoms reported more PA in-
stability compared with both patients with more severe
negative symptoms and controls. Negative symptom level
did not influence NA levels or instability.
Second, we found that lower PA levels did not neces-

sarily reflect a hedonic deficit because patients reported
equal (in the high negative symptom group) or larger (in
the low negative symptom group) PA increases in reac-
tion to pleasant events compared with controls. Never-
theless, patients reported less pleasant events in their
daily life. Thus, both patient groups experienced pleasant

Table 3. Emotional Intensity and Instability

Low Negative Symptom Patients High Negative Symptom Patients High vs Low
Ba (95% CI) Ba (95% CI)

Intensity
PA �0.60 (�0.83 to �0.38)*** �1.09 (�1.4 to �0.81)*** F1,289 = 4.54*
NA 0.55 (0.39–0.71)*** .72 (0.52–0.92)*** F1,289 = 3.07

Instability
PA 14.43 (5.1–23.7)** �3.00 (�15.2–9.15) F1,284 = 8.83**
NA 4.80 (0.04–9.6)* 1.40 (�4.7–7.6) F1,284 = 1.35

Note: PA, positive affect; NA, negative affect.
aRegression coefficient indicates the difference in emotional intensity and instability in the patient groups compared with controls. Sex
and age included in the model.
*P < .05, **P < .01, ***P < .001.

Fig. 1.Association between event pleasantness and PA (stratified by group and controlled for NA level and number of positive events in the
negative symptom groups).
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emotions in response to pleasant events even though they
reported fewer pleasant events compared with controls.
Finally, we investigated the social component of hedonic

capacity and showed that patients were more often alone
and more often preferred to be alone while with others
comparedwith controls. Time spent alonewas significantly
related to negative symptom level, whereas preference to be
alone was not. Being with others was associated with PA
increase and NA decrease in both controls and patients,
with largest effects in low negative symptom patients.
This study, therefore, suggests no specific deficits in the

experience of emotions in general. Low negative symp-
tom patients, however, might be more reactive to their
environment and differences between patients and con-
trols are expressed at the behavioral level since they re-
port less pleasant events and are more often alone.

General Emotional Deficit or Anhedonia?

Higher NA levels in patients are in line with previous ESM
and laboratory studies showing that patients experience
more frequent and intense negative emotions compared
to controls.8,9 In addition to the higher NA levels, patients
reported lower PA levels in daily life, being in line with an
earlier ESM study of our group.9 The decreased PA level
could either reflect diminished hedonic capacity or merely
result from less pleasurable life circumstances. Patients in-
deed reported less pleasant events compared with controls.
However, when a positive event was reported, patients gen-
erated an equal or even greater (in the low negative symp-
tom group) amount of PA in response to self-reported
pleasurable events. These results suggest that schizophrenia
patients do not suffer from hedonic deficits when process-
ing positive events ‘‘in the moment’’ in daily life but do ex-
perience fewer of them. These results are in line with a
recent meta-analysis of laboratory studies on emotional ex-
perience in schizophrenia8 and an ESM study showing in-
tact consummatory pleasure in patients.10 This may have
important implications for patients’ daily life dynamics
because they may be less likely to seek out opportunities
to engage in activities when their ability to anticipate,
which potentially rewarding experiences will be enjoyable,
is impaired.

Social Anhedonia

We subsequently investigated whether deficits in hedonic
capacities are specifically expressed in social contexts. So-
cial companywas related to PA increases andNAdecreases
in all participants, but patients spent more time alone com-
pared with controls and showed more preference for soli-
tude. This social withdrawal may be occasioned by poor
anticipatory coupling of affect and behavior, similar to
the findings with regard to pleasurable events and the
greater preference for solitude may indicate a lack of relat-
edness or need to belong.33 Interestingly, preference of sol-
itude in our study was not related to negative symptom

level. It is unlikely that the observed social withdrawal is
caused by social anxiety or other negative emotions because
NA decreased in all groups when in company of other
people. These results on social behavior and emotional ex-
perience give a hint on the complexity of the processes in-
volved in the social life of patients. The shown behavioral
withdrawal of patients and their higher preference for sol-
itude when in company suggest that problems or deficits in
the social area are present. Their preference for solitude
while experiencing the positive effect of social company
on their emotions is striking and requires further investiga-
tion. The current analyses are limited in the conclusions
that can be drawn with regard to the specific nature of
the social interactions. This would also be an interesting
topic for follow-up studies.

Negative Symptom Level

The analyses on the 2 patients groups based on negative
symptom level showed overall rather similar results. Low
negative symptom patients, however, differed more often
from controls in their reaction pattern compared with
high negative symptom patients. Low negative symp-
tom patients showed increased emotional instability and
higher emotional reactivity topleasurable events compared
with controls, whereas high negative symptom patients
did not display a different pattern of emotional reactivity.
These findings extend previous reports showing increased
emotional reactivity to negative events, particularly in
patients with increased levels of positive symptoms and de-
creased levels of negative symptoms34,35 and challenge cur-
rent ideas of emotional experience in relationship to level
of negative symptoms because not high but low level of
negative symptom levels were associated with a pattern
of emotional reactivity that differed from healthy controls.
Furthermore, these results plead for a careful and differen-
tiated interpretation of study results on emotional experi-
ence in patients within the heterogeneous schizophrenia
syndrome and suggest that self-report assessment instru-
ments allowing capturing both the experienced emotions
as well as the context in which they occur may allow a
more refined insight in the nature of negative symptoms
compared with current clinician-rated assessment scales.

Methodological Issues

Several methodological issues should be taken into ac-
count. First, participants had to comply with a paper-
and-pencil diary protocol. Some authors questioned the
reliability and subject compliance in paper-and-pencil
ESM studies, favoring the use of electronic devices. In a
comparative study, Green and colleagues36, however, con-
cluded that both methods yielded similar results. A study
by our group also showed the validity of the paper-and-
pencil data37 and in a pilot-study, we observed that back-
filling (per day orweek) did takemore time and,moreover,
was experienced as being more dreadful than performing

7

Emotional Experience and Negative Symptoms



223

Emotional Experience and Negative Symptoms

Themain effects of social companyonPA(B= 0.13, 95%
CI = 0.09–0.16, P < .001) and NA (B = �0.06, 95% CI =
�0.88 to �0.04, P < .001) were significant, showing an
overall PA increase and NA decrease when with others
comparedwithwhenalone.Nosignificant interactioneffect
between social company anddiagnostic group in themodel
ofPAwas found (B=�0.01, 95%CI=�0.08–0.06,P= .76),
whereasasignificanteffect in themodelofNAwasfound(B
= �0.08, 95% CI = �0.12–0.04, P < .001).

Analyses on the negative symptom groups showed a sig-
nificant interaction effect between negative symptom
group and social company in the model of NA (v2(2) =
16.46, P < .001) but not in the model of PA (v2(2) =
2.41, P = .30). Further analyses indicated that the NA de-
crease when with others compared with when alone is
larger in the low negative symptom group than in controls
(v2(1) = 16.44, P < .001). The differences between patient
groups and between the high negative symptom group and
controls were not significant.

Sex Differences

All our analyses were repeated with sex as a moderator
(interacting with negative symptom group). The only sig-
nificant interaction effect between negative symptom
group and sex was found in the model of NA instability
(F2,282 = 10.46, P < .001).

Discussion

Negative symptoms were common in this large sample of
patients with schizophrenia and schizoaffective disorder.
Approximately one-third of patients reported at least
2 negative symptoms. We found no general deficit in
the ability to experience emotions, whether positive or
negative, in the patient sample. Patients, however, re-
ported less PA and more NA compared with controls
but did not exhibit decreased NA and PA instability com-
pared with controls. Thus, patients with schizophrenia or
schizoaffective disorder exhibited differences in levels of
emotion experienced but not in the moment-to-moment
variability of these emotions. However, consideration of
the negative symptoms severity revealed that patients
with less severe negative symptoms reported more PA in-
stability compared with both patients with more severe
negative symptoms and controls. Negative symptom level
did not influence NA levels or instability.
Second, we found that lower PA levels did not neces-

sarily reflect a hedonic deficit because patients reported
equal (in the high negative symptom group) or larger (in
the low negative symptom group) PA increases in reac-
tion to pleasant events compared with controls. Never-
theless, patients reported less pleasant events in their
daily life. Thus, both patient groups experienced pleasant

Table 3. Emotional Intensity and Instability

Low Negative Symptom Patients High Negative Symptom Patients High vs Low
Ba (95% CI) Ba (95% CI)

Intensity
PA �0.60 (�0.83 to �0.38)*** �1.09 (�1.4 to �0.81)*** F1,289 = 4.54*
NA 0.55 (0.39–0.71)*** .72 (0.52–0.92)*** F1,289 = 3.07

Instability
PA 14.43 (5.1–23.7)** �3.00 (�15.2–9.15) F1,284 = 8.83**
NA 4.80 (0.04–9.6)* 1.40 (�4.7–7.6) F1,284 = 1.35

Note: PA, positive affect; NA, negative affect.
aRegression coefficient indicates the difference in emotional intensity and instability in the patient groups compared with controls. Sex
and age included in the model.
*P < .05, **P < .01, ***P < .001.

Fig. 1.Association between event pleasantness and PA (stratified by group and controlled for NA level and number of positive events in the
negative symptom groups).
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emotions in response to pleasant events even though they
reported fewer pleasant events compared with controls.
Finally, we investigated the social component of hedonic

capacity and showed that patients were more often alone
and more often preferred to be alone while with others
comparedwith controls. Time spent alonewas significantly
related to negative symptom level, whereas preference to be
alone was not. Being with others was associated with PA
increase and NA decrease in both controls and patients,
with largest effects in low negative symptom patients.
This study, therefore, suggests no specific deficits in the

experience of emotions in general. Low negative symp-
tom patients, however, might be more reactive to their
environment and differences between patients and con-
trols are expressed at the behavioral level since they re-
port less pleasant events and are more often alone.

General Emotional Deficit or Anhedonia?

Higher NA levels in patients are in line with previous ESM
and laboratory studies showing that patients experience
more frequent and intense negative emotions compared
to controls.8,9 In addition to the higher NA levels, patients
reported lower PA levels in daily life, being in line with an
earlier ESM study of our group.9 The decreased PA level
could either reflect diminished hedonic capacity or merely
result from less pleasurable life circumstances. Patients in-
deed reported less pleasant events compared with controls.
However, when a positive event was reported, patients gen-
erated an equal or even greater (in the low negative symp-
tom group) amount of PA in response to self-reported
pleasurable events. These results suggest that schizophrenia
patients do not suffer from hedonic deficits when process-
ing positive events ‘‘in the moment’’ in daily life but do ex-
perience fewer of them. These results are in line with a
recent meta-analysis of laboratory studies on emotional ex-
perience in schizophrenia8 and an ESM study showing in-
tact consummatory pleasure in patients.10 This may have
important implications for patients’ daily life dynamics
because they may be less likely to seek out opportunities
to engage in activities when their ability to anticipate,
which potentially rewarding experiences will be enjoyable,
is impaired.

Social Anhedonia

We subsequently investigated whether deficits in hedonic
capacities are specifically expressed in social contexts. So-
cial companywas related to PA increases andNAdecreases
in all participants, but patients spent more time alone com-
pared with controls and showed more preference for soli-
tude. This social withdrawal may be occasioned by poor
anticipatory coupling of affect and behavior, similar to
the findings with regard to pleasurable events and the
greater preference for solitude may indicate a lack of relat-
edness or need to belong.33 Interestingly, preference of sol-
itude in our study was not related to negative symptom

level. It is unlikely that the observed social withdrawal is
caused by social anxiety or other negative emotions because
NA decreased in all groups when in company of other
people. These results on social behavior and emotional ex-
perience give a hint on the complexity of the processes in-
volved in the social life of patients. The shown behavioral
withdrawal of patients and their higher preference for sol-
itude when in company suggest that problems or deficits in
the social area are present. Their preference for solitude
while experiencing the positive effect of social company
on their emotions is striking and requires further investiga-
tion. The current analyses are limited in the conclusions
that can be drawn with regard to the specific nature of
the social interactions. This would also be an interesting
topic for follow-up studies.

Negative Symptom Level

The analyses on the 2 patients groups based on negative
symptom level showed overall rather similar results. Low
negative symptom patients, however, differed more often
from controls in their reaction pattern compared with
high negative symptom patients. Low negative symp-
tom patients showed increased emotional instability and
higher emotional reactivity topleasurable events compared
with controls, whereas high negative symptom patients
did not display a different pattern of emotional reactivity.
These findings extend previous reports showing increased
emotional reactivity to negative events, particularly in
patients with increased levels of positive symptoms and de-
creased levels of negative symptoms34,35 and challenge cur-
rent ideas of emotional experience in relationship to level
of negative symptoms because not high but low level of
negative symptom levels were associated with a pattern
of emotional reactivity that differed from healthy controls.
Furthermore, these results plead for a careful and differen-
tiated interpretation of study results on emotional experi-
ence in patients within the heterogeneous schizophrenia
syndrome and suggest that self-report assessment instru-
ments allowing capturing both the experienced emotions
as well as the context in which they occur may allow a
more refined insight in the nature of negative symptoms
compared with current clinician-rated assessment scales.

Methodological Issues

Several methodological issues should be taken into ac-
count. First, participants had to comply with a paper-
and-pencil diary protocol. Some authors questioned the
reliability and subject compliance in paper-and-pencil
ESM studies, favoring the use of electronic devices. In a
comparative study, Green and colleagues36, however, con-
cluded that both methods yielded similar results. A study
by our group also showed the validity of the paper-and-
pencil data37 and in a pilot-study, we observed that back-
filling (per day orweek) did takemore time and,moreover,
was experienced as being more dreadful than performing
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the study according to the standard protocol. In the cur-
rent study, participant’s compliance with the ESM proto-
col is checked several times. Furthermore, participants
reported the time after answering the questions and we
only included reports within a 20-minutes time window.
In order to cheat, participants needed to realize the reason
for timing and write down all random timings. Second, al-
though the PANSS is a standardmeasure of negative symp-
toms, it has been increasingly criticized because the negative
symptom items are all entirely based on behavioral obser-
vation and reports of clinicians and family members and
might not directly reflect the underlying (emotional) deficit
in patients’ experience. Unfortunately, the 2 items which
are more experiential in nature ‘‘emotional withdrawal’’
and ‘‘passive apathetic withdrawal’’ are also observational
items based on reports of others and interpersonal behavior
during the interview. Third, the small subgroup of patients
with schizoaffective disorder could have influenced the
results. Therefore, we reconducted all analyses excluding
them. This did not significantly change the results. Fourth,
sex differences between our groups were present. The high
negative symptom group consisted of a higher percentage
of men than the low negative symptom group. Therefore,
we added sex as a possible confounder in all our analyses.
Analyses on the moderating effect of sex show that includ-
ing sex as a covariate in the analyses is sufficient because sex
only significantly impacted on emotional instability. Nev-
ertheless, future studies should investigate this in more
depth, in accordance to an earlier study investigating sex
differences in stress reactivity.38
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