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Abstract

The Kraepelinian distinction between schizophrenia (SZ) and bipolar disorder (BP) emphasizes

affective and volitional impairment in the former, but data directly comparing the two disorders

for hedonic experience are scarce. This study examined whether hedonic experience and

behavioral activation may be useful phenotypes distinguishing SZ and BP. Participants were 39

SZ and 24 BP patients without current mood episode matched for demographics and negative

affect, along with 36 healthy controls (HC). They completed the Chapman Physical and Social

Anhedonia Scales, Temporal Experience of Pleasure Scale (TEPS), and Behavioral Activation

Scale (BAS). SZ and BP showed equally elevated levels of self-report negative affect and trait

anhedonia compared to HC. However, SZ reported significantly lower pleasure experience (TEPS)

and behavioral activation (BAS) than BP, who did not differ from HC. SZ and BP showed

differential patterns of relationships between the hedonic experience and behavioral activation

measures. Overall, the results suggest that reduced hedonic experience and behavioral activation

may be effective phenotypes distinguishing SZ from BP even when affective symptoms are

minimal. However, hedonic experience differences between SZ and BP are sensitive to

measurement strategy, calling for further research on the nature of anhedonia and its relation to

motivation in these disorders.
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1. Introduction

Anhedonia – the diminished ability to experience pleasure – comprises one of the core

negative symptoms of schizophrenia (SZ), closely related to amotivation and apathy,

symptoms that severely interfere with daily functioning. Disturbances in hedonic experience

are also observed in bipolar disorder (BP), evident by excessive pleasure-seeking during the

manic state and reduced interest and pleasure during the depressive state. The Kraepelinian

distinction between SZ and BP emphasizes affective and volitional impairment in the former

(Kraepelin, 1921; Kendler, 1986), suggesting that emotional measures targeting hedonic

experience, drive and motivation should differentiate the two diagnostic groups. However,

emotional abnormalities, negative affect, and poor social adjustment characterize both SZ

and BP (Blanchard et al., 1998; Elgie and Morselli, 2007; Gur et al., 2010; Rosa et al., 2010;

Townsend and Altshuler, 2012; Kring and Elis, 2013; Michalak et al., 2013), which may

reflect on assessments of hedonic capacity. This study sought to clarify whether hedonic

experience and behavioral activation may be distinguishing phenotypes for SZ and BP.

Individuals with SZ have consistently shown elevated levels of anhedonia compared to

healthy controls as assessed by interview-based (e.g., Sayers et al., 1996; Blanchard and

Cohen, 2006) and self-report measures (Berenbaum and Fujita, 1994; Horan et al., 2008).

However, experimental and experience-sampling studies have suggested the opposite, such

that SZ participants often report equal levels of pleasant emotions in response to positive

stimuli in the laboratory (Kring and Moran, 2008; Cohen and Minor, 2010) and similar

intensity (though reduced frequency) of positive emotions in daily life as compared to

healthy controls (Myin-Germeys et al., 2000; Myin-Germeys et al., 2001). A recent attempt

to reconcile this “emotion paradox” in SZ distinguishes the ability to experience “in the

moment” pleasure from the ability to anticipate pleasure. Using the Temporal Experience of

Pleasure Scale, individuals with SZ were shown to have intact consummatory pleasure along

with deficits in anticipatory pleasure in one study (Gard et al., 2007), although others have

reported the opposite finding (Strauss et al., 2011). Recent neuroimaging data have shown

abnormal reward learning and anticipation in SZ (see Ziauddeen and Murray, 2010 for

review), as well as the failure to use prefrontal cortical mechanisms involved in reflecting

upon emotional experience (Ursu et al., 2011). Gold and colleagues (Gold et al., 2008;

Strauss and Gold, 2012; Strauss, 2013) asserted that rather than reflecting a reduced capacity

to experience pleasure, anhedonia in SZ reflects impaired reward representation and low-

pleasure beliefs in recalling and forecasting hedonic experience. This view provides a

plausible explanation as to why individuals with SZ are able to experience inthe-moment

pleasure yet show difficulty with representation and goal-related computations about

potentially rewarding experiences. In addition, in contrast to findings of increased self-report

anhedonia, the lack of overall difference in self-report behavioral activation between SZ and

healthy controls (Barch et al., 2008; Scholten et al., 2006; Strauss et al., 2011) suggests that

how questions are framed can influence the results and warrants further investigation.

Clinically, bipolar affective disorder (BP) is set apart from schizophrenia by the absence of

significant negative symptoms, or at least those associated with the Kraepelinian ‘deficit’

syndrome (Carpenter et al., 1999a, 1999b). However, BP patients exhibit significant mood

dysregulation, including depression with anhedonia, although few studies have examined the
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phenomenon of anhedonia in BP. These findings have been mixed, likely due to varied

clinical states of the patients and also sampling and measurement factors. As would be

expected, anhedonia is prevalent among BP patients in the depressed phase (52%; Mazza et

al., 2009), and while the rate is much lower among euthymic patients (12% - 20.5%), it is

still significantly higher than healthy controls (Etain et al., 2007; Di Nicola et al., 2013). In

mood induction studies, BP patients have shown sustained elevations of positive emotions

across positive, neutral, and negative contexts compared to controls (Farmer et al., 2006;

Gruber et al., 2008, 2011a). They have also been shown to be less able to regulate positive

emotions with cognitive restructuring techniques such as reappraisal compared with healthy

individuals (Johnson et al., 2008; Gruber et al., 2009, 2011b). Together with self-report

(Meyer et al., 2001; Hayden et al., 2008), behavioral (Hayden et al., 2008; Pizzagalli et al.,

2008), electrophysiological (Hayden et al., 2008), and neuroimaging findings (Abler et al.,

2008), there is ample evidence suggesting that abnormalities in hedonic experience in BP lie

in a dysregulated reward-related behavioral activation system (BAS) that leads to abnormal

goal pursuit.

Few studies have directly compared SZ and BP for hedonic experience. They have generally

found that SZ has higher levels of anhedonia compared to BP. For example, Blanchard et al.

(1994) found higher levels of physical and social anhedonia (as measured with the

traditional Chapman scales) in SZ compared to a small sample of BP patients in manic or

mixed state. Schürhoff et al. (2003) and Etain et al. (2007) also observed higher physical

anhedonia in euthymic SZ compared to euthymic or recently manic BP. However, duration

of illness and affective symptoms of the two clinical groups were often not well matched,

calling for replications with samples better matched for these variables. Further, these

studies assessed only trait anhedonia as measured with the Chapman scales; it remains

unclear whether the two clinical groups also differ in other aspects of reward-related

experience, such as consummatory vs. anticipatory pleasure and behavioral activation.

Disorder-specific patterns of different aspects of reward-related experience would provide

further understanding of the disease nature of SZ and BP.

In this study, we examined hedonic experience and behavioral activation in a sample of

patients with stable SZ and BP matched for age, sex, parental education, illness duration,

cognitive and social functioning, and negative affect symptoms. We compared the two

clinical groups, with respect to a sample of healthy controls, using the Chapman Physical

and Social Anhedonia Scales (Chapman et al., 1976; Eckblad et al., 1982), Temporal

Experience of Pleasure Scales (TEPS; Gard et al., 2006), and the Behavioral Activation

Scale (BAS; Carver and White, 1994). We hypothesized that SZ would report higher trait

anhedonia as measured with the Chapman scales, equal consummatory pleasure but lower

anticipatory pleasure on the TEPS, and lower behavioral activation as measured with the

BAS when compared with BP and HC. We predicted that BP would report higher trait

anhedonia (Chapman scales), but equal consummatory and anticipatory pleasure (TEPS) as

well as behavioral activation (BAS) when compared with HC.
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2. Methods

2.1. Participants

Forty-three patients with stable schizophrenia (n = 33) or schizoaffective disorder (n = 10)

(SZ), 27 patients with bipolar disorder I (n = 24) or II (n = 3) (BP), and 36 healthy controls

(HC) completed the study. Participant eligibility was determined using a screening checklist

followed by the Structured Clinical Interview for the DSM-IV (SCID-I; First et al., 1995).

Patients were recruited from local community mental health facilities and a university

mental health clinic. Comorbid Axis I disorders were allowed, but those who were on a

court-ordered treatment plan were excluded. Healthy controls were recruited via postings in

the community and excluded if they had a history of mental, neurological, or serious

physical illness that could affect brain functions, or a history of substance abuse/dependence

in the past six months. All participants were between the ages of 18-70, and provided written

informed consent after full explanation of the study was given. The study was approved by

the University of Michigan Institutional Review Board and conducted in accordance with

the sixth revision of the Declaration of Helsinki.

Thirty-seven of the SZ sample and 30 of the HC also completed a battery of self-report

psychological measures that are outside the scope of this paper and reported elsewhere (Tso

et al., 2012).

2.2. Assessments

2.2.1 Clinical Ratings—Clinical syndromes were further assessed using the Brief

Psychiatric Rating Scale (BPRS; Overall and Gorham, 1962) and the Scale for the

Assessment of Negative Symptoms (SANS; Andreasen, 1983). The BPRS items of

Hallucinatory Behavior, Unusual Thought Content, Suspiciousness, and Conceptual

Disorganization were summed to form the positive symptoms subscore; Emotional

Withdrawal, Motor Retardation, and Flat Affect were summed for the negative symptoms

subscore. The total score of the SANS was obtained by summing the global scores on the

Flat Affect, Alogia, Avolition, and Anhedonia subscales. Level of current depression was

assessed using the Calgary Depression Scale (CDS; Addington et al., 1993). All of these

were assessed by a trained Master's level clinical research associate prior to participants’

completion of the self-report measures described below.

2.2.2 Affective Symptoms—Participants completed self-report measures of negative

affect: the Beck Depression Inventory (BDI; Beck et al., 1996), the Spielberger State-Trait

Anxiety Inventory (STAI; Spielberger et al., 1970), and the Psychological Stress Index

(PSI-18; Tso et al., 2012). These measures showed good internal consistency as indicated by

Cronbach's alphas, ranged from .85 to .93 (see Table 2).

2.2.3 Self-report Hedonic Experience Measures—Self-report measures of hedonic

experience included the Chapman Physical and Social Anhedonia Scales (Chapman and

Chapman, 1976; Eckblad et al., 1982), Temporal Experience of Pleasure Scale (TEPS; Gard

et al., 2006), and the Behavioral Inhibition System/Behavioral Activation System Scales

(BIS/BAS; Carver and White, 1994). Because the subscales of the Chapman Anhedonia
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Scales, TEPS, and BAS contain different numbers of items, mean score (sum divided by the

number of items) for each of the subscales was used in the analyses for easier comparisons.

These measures showed satisfactory to good internal consistency (alphas ranged from 0.62

to 0.90), except for TEPS in HC (0.39) (see Table 2).

2.2.4 Functional Measures—The Reading subtest of the Wide Range Achievement Test

(WRAT; Wilkinson, 1993) and the Brief Assessment of Cognition in Schizophrenia (BACS;

Keefe et al., 2004) were used as estimates of verbal IQ and basic neurocognition,

respectively. BACS composite scores were computed with reference to normal data of 83

healthy controls (30% female; age = 40.5 ± 11.7; parental education = 16.2 ± 2.6 years)

from multiple studies by our research team. The Social Adjustment Scale—Self Report

(SAS; Weissman and Multi-Health Systems, 1999) was used to assess social adjustment

over the past 2 weeks, including six major areas: work, social and leisure activities,

relationships with extended family, role as a marital partner, parental role, and role within

the family unit. An overall adjustment score (possible range: 0 to 4) was calculated by

reverse-coding the average score of items answered, with higher scores indicating better

social adjustment.

2.3. Statistical Analyses

The three diagnosis groups were compared for each of the demographics and negative affect

using one-way ANOVA (or chi-square test for sex). For each of the self-report hedonic

measures, the three groups were compared using mixed model ANOVA, with the subscales

as within-subjects factor and diagnosis groups as between-subjects factor. Correlations

between hedonic measures in SZ and BP were examined by Pearson's and Spearman

correlations to investigate any differential relationships among these measures between the

two clinical groups.

3. Results

SCID-derived diagnoses showed that 4 SZ and 2 BP participants were experiencing a

current Major Depressive Episode, and 1 BP participant was experiencing a current Manic

Episode. Given the concern of the influence of mood state on hedonic experience, these

participants were excluded from the analyses. The final sample consisted of 39 SZ, 24 BP,

and 36 HC, and their characteristics are summarized in Table 1. The three groups were well

matched for age, sex, parental education, and family socioeconomic status. As expected, the

two patient groups had fewer years of education, poorer neurocognition (BACS), and poorer

social adjustment (SAS) than HC. SZ and BP showed very similar age of onset and duration

of illness. As expected, SZ were higher on positive (BPRS positive) and negative symptoms

(BPRS negative, SANS) than BP, while BP had higher clinical depressive symptoms (CDS)

than SZ. Nevertheless, SZ and BP had same levels of self-report negative affect (BDI, STAI,

and PSI-18).

Results of hedonic and behavioral activation measures are presented in Figure 1. On the

Chapman scales, both SZ and BP reported higher anhedonia than HC [F(2, 96) = 13.75, p <

0.001]. Participants generally reported higher social than physical anhedonia [F(1, 96) =

19.46, p < 0.001], with no differential patterns between the groups [F(2, 96) = 1.28, p =
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0.28]. However, on the TEPS, SZ reported significantly lower pleasure experience than BP,

who did not differ from HC [F(2, 96) = 6.09, p = 0.003]. Participants generally reported

equal anticipatory and consummatory pleasure [F(1, 96) = 1.05, p = 0.31], and the effect of

pleasure type was same across groups [F(2, 96) = 0.01, p = 0.99]. Results of the BAS

showed decreased overall behavioral activation in SZ relative to BP and HC [F(2, 96) =

6.84, p = 0.002], with no significant difference between BP and HC. While participants

generally scored higher on the Reward Responsiveness subscale than the Drive subscale on

the BAS [F(2, 192) = 78.20, p < 0.001], this difference did not differ across groups [F(4,

192) = 0.57, p = 0.68].

Inter-correlations between the hedonic measures are displayed in Table 3. Parametric

(Pearson's r) and non-parametric (Spearman's ρ) results were very similar. Among the SZ

participants, TEPS was moderately or strongly correlated with the Chapman scales (r ranged

from -0.42 to -0.66; ρ ranged from 0.32 to 0.58) and BAS (r ranged from 0.36 to 0.56; ρ

ranged from 0.30 to 0.51). Among the BP participants, the correlations between TEPS and

BAS were largely non-significant (except for the correlation between TEPS Consumatory

Pleasure and BAS Drive), but strong correlations were observed between TEPS and the

Chapman scales (r ranged from -0.43 to -0.69; ρ ranged from 0.34 to 0.66).

4. Discussion

This study investigated whether self-report hedonic experience and behavioral activation

may serve as phenotypes to distinguish SZ from BP. As hypothesized, we found that even

when well matched for functional levels and negative affect, euthymic individuals with SZ

and BP differed in hedonic experience and behavioral activation in general. Compared to BP

participants, SZ participants showed elevated anhedonia and avolition as measured with the

SANS, lower anticipatory and consummatory pleasure as measured with the TEPS, and

decreased reward responsiveness as measured with the BAS. In addition, BP participants’

scores on the TEPS and BAS were statistically indistinguishable from HC, suggesting

preserved hedonic experience and behavioral activation during the euthymic state of bipolar

disorder. This result provides support for the use of hedonic and behavioral activation

measures as distinguishing phenotypes for SZ and BP.

However, the difference in hedonic experience between SZ and BP appeared to vary with

measurement strategy. Although the two clinical groups showed differential hedonic

experience on most of the measures used in this study, they exhibited equally elevated levels

of physical and social anhedonia on the Chapman scales compared to HC. This may be due

to differences in the content and item construction between the Chapman scales and the

TEPS and BAS. In terms of content, the Chapman scales include many items that are about

experiences less likely to be accessible to individuals with mental disorder— who often have

reduced economic and social resources (De Silva et al., 2005; Dohrenwend, 1990) (e.g.,

walking on the beach, singing with others). Thus, a “false” response to these statements

might reflect an absence (or low frequency) of these experiences rather than a reduced

hedonic ability or anticipation. Whereas for TEPS and BAS, the items concern more general

experiences that individuals with SZ or BP may be more readily to relate to (e.g., eating a

cookie, the night before a holiday, trying something new). Further, the TEPS does not
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include items related to social pleasure, so the Chapman scales and the TEPS scales possibly

measure separate constructs of anhedonia. In terms of item construction, many items in the

Chapman scales are framed in the past or present prefect tense (e.g., “I have often

enjoyed...” “...food has always been...”), essentially asking about the respondent's past

experience or their recall of these experiences. In contrast, items on the TEPS and BAS are

often hypothetical or in the present or future tense, thus assessing the respondent's projection

of their enjoyment in those situations. Taken together, our result of elevated Chapman

anhedonia scores in both SZ and BP, but similar TEPS and BAS scores in BP and HC (but

lower in SZ), suggests that the difference in hedonic experience between BP and SZ may lie

in BP's preserved expectation of pleasure and reward despite reduced pleasurable events in

life. This is consistent with previous laboratory data suggesting a heightened sensitivity to

reward in euthymic BP (Pizzagalli et al., 2008), which may be a vulnerability to

intensification of manic symptoms over time (Meyer et al., 2001).

Indeed, another finding in this study supported that SZ and BP have differential

relationships between hedonic experience and behavioral activation. BP showed lower

correlations between the BAS subscales and other hedonic measures than did SZ. This is

unlikely due to the smaller sample size of the BP group and lower power to detect

correlations, because we noted robust correlations between TEPS and the Chapman scales in

the BP sample, similar to the magnitudes seen in the SZ sample. There is evidence that goal-

attainment or goal-striving events, rather than positive events, predict prospective manic

symptoms in BP (Johnson et al., 2000; Nusslock et al., 2007). Our finding of the

dissociation between behavioral activation and hedonic experience in BP is therefore

consistent with the view that the malfunction of the behavioral active system in BP lies in

disproportionally high output of approach behavior in response to incentive-related events

(Meyer et al., 2001). These findings have potential treatment implication for SZ and BP:

while treatment focus for SZ should focus on increasing pleasurable activities and

reappraisal of reward so to foster normative beliefs of pleasure and reward (Strauss and

Gold, 2012) and improve motivation (Grant et al., 2012), treatment for BP may emphasize

accurate differentiation of rewarding vs. non-rewarding stimuli and strengthening of

response inhibition.

Our finding of equally elevated anhedonia on the Chapman scales in SZ and BP contradicts

previous reports of higher anhedonia in SZ than euthymic (Schürhoff et al., 2003) or

recently manic BP patients (Blanchard et al., 1994). This discrepancy may be due to the

varied participant characteristics across studies, including male-female proportion, affective

states, medication status, and illness chronicity. In particular, previous data suggest that

anhedonia is a relatively stable trait in schizophrenia (Blanchard et al., 2001; Loas et al.,

2009) but a state-dependent feature in affective disorders (Blanchard et al., 2001), including

bipolar disorder (Katsanis et al., 1992). This highlights the importance of matching the

affective symptoms between the two groups in future studies. This also suggests that the

time course of self-report anhedonia may be a phenotype that may provide further insight

into the differential disease processes in these two disorders.

Contrary to our prediction that SZ participants would show deficits in anticipatory but not

consummatory pleasure on the TEPS, SZ participants reported lower pleasure in both
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dimensions relative to BP and HC. This result lies intermediate between those reported by

Gard et al. (2007) (that SZ showed deficits in anticipatory but not consummatory pleasure)

and Strauss et al. (2011) (that SZ showed reduced consummatory but not anticipatory

pleasure). Further, we found that both TEPS anticipatory and consummatory pleasure—not

only anticipatory pleasure as reported in Gard et al. (2007)—were correlated with BAS

(especially the Reward Responsiveness subscale). These correlations were not observed

among BP. As discussed above, since the TEPS consummatory pleasure subscale requires

projection of affective state in hypothetical situations, it remains unclear how this score

corresponds to one's true ability to experience in-the-moment pleasure. We are not aware of

any published laboratory and experience-sampling studies directly comparing in-the-

moment hedonic experience in SZ and BP. Such studies would help clarify the true

magnitude of differences in consummatory pleasure between SZ and BP.

It is noteworthy that in the SZ group, SANS Avoliton appeared to be quite unrelated to the

self-report anhedonia/hedonic experience measures. This contradicts the traditional

assumption that reduced goal-directed behavior is related to reduced hedonic experience and

also factor analysis results showing that anhedonia and avolition items on the SANS load on

the same latent factor (Mueser et al., 1994; Sayers et al., 1996). However, the relationship

between anhedonia and amotivation has been recently challenged. Horan et al. (2006)

argued that decreased interest and engagement in goal-directed activities may be the result

of a number of psychosocial and cognitive factors, in addition to anhedonia. Similarly,

Strauss et al. (in press) proposed that the motivational problem in SZ is due to a failure to

translate the hedonic experience into goal-directed behavior rather than an impaired hedonic

capacity. They recommended several promising psychological and neural mechanisms of

motivational impairment in SZ—including reinforcement learning, value representation,

uncertainty-driven exploration, and effort-cost computation—to be further examined in

future research.

It was noted that the internal consistency of the TEPS anticipatory subscale for HC was

remarkably lower than for the patient groups. This was unlikely due to random responses to

the items, as the HC group showed consistently good internal consistency for other scales

used. The low internal consistency may be due to the generally narrower response range in

HC than the patient groups, thus limiting the reliability of the correlation estimates used in

the computation of Cronbach's alpha. An examination of the items also revealed that two

items were particularly problematic: Item 11 (“When I'm on my way to an amusement park,

I can hardly wait to ride the roller coasters”) and Item 13 (“I don't look forward to things

like eating out at restaurants”—reversed coded). Deletion of Item 11 and Item 13 would

increase Cronbach's alpha from .39 to .51 and .48, respectively. Removal of both items

would increase alpha to .62. For Item 11, our speculation is that the nature of “pleasure”

described in Item 11 is debatable, depending on other factors such as the person's

excitement-seeking tendency. For Item 13, it may be a cognitively challenging item to

respond to because of the negation, though it is unclear why it was not a particular problem

in the patient groups.

This study is limited by its cross-sectional nature and use of chronic and medicated patients.

Longitudinal studies including at-risk and first-episode samples may provide further insight
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into differential hedonic experience and behavioral activation between SZ and BP as a

function of illness stage and affective states. Given some evidence that conventional

antipsychotics produce more deficits in reward anticipation compared to their atypical

counterparts (Juckel et al., 2006), the role of medication in the differential hedonic

experience and behavioral activation between SZ and BP needs to be further explored. Use

of larger samples in future studies would also allow more sophisticated statistical tests to

examine the dynamic relationships between different aspects of reward processing and

behavior.

To conclude, individuals with SZ showed reduced hedonic experience and behavioral

activation relative to those with BP, providing evidence that these may be effective

phenotypes distinguishing the two disorders even when affective symptoms are stable and

minimal. However, differences in hedonic experience between SZ and BP are sensitive to

measurement strategy, calling for further research on the nature of anhedonia and its relation

to motivation in these disorders.
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Figure 1.
Hedonic experience and behavioral activation measures in SZ, BP, and HC. *P < 0.05 **P <

0.01 ***P < 0.001
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