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Abstract

Background: Recent studies suggest that anhedonia, an inability to experience pleasure, can be measured as an enduring
trait in non-clinical samples. In order to examine trait anhedonia in a non-clinical sample, we examined the properties of a
range of widely used questionnaires capturing anhedonia.

Methods: 887 young adults were recruited from colleges. All of them were administered a set of checklists, including
Chapman Scale for Social Anhedonia (CRSAS) and the Chapman Scale for Physical Anhedonia Scale (CPAS), The Temporal
Experience of Pleasure Scale(TEPS), and The Schizotypal Personality Questionnaire (SPQ).

Results: Males showed significantly higher level of physical (F=5.09, p<<0.001) and social (F=4.38, p<<0.005) anhedonia
than females. As expected, individuals with schizotypal personality features also demonstrated significantly higher scores of
physical (t=3.81, p<<0.001) and social (t=7.33, p<<0.001) trait anhedonia than individuals without SPD features, but no
difference on self-report anticipatory and consummatory pleasure experience.

Conclusions: Concerning the comparison on each item of physical and social anhedonia, the results indicated that
individuals with SPD feature exhibited higher than individuals without SPD features on more items of social anhedonia than
physical anhedonia scale. These preliminary findings suggested that trait anhedonia can be identified a non-clinical sample.
Exploring the demographic and clinical correlates of trait anhedonia in the general population may provide clues to the

pathogenesis of psychotic disorder.
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Introduction

Anhedonia, a key symptom of major depression and schizo-
phrenia, is defined as a reduced capacity to experience pleasure in
normally pleasurable situations [1]. Usually, it has been assessed
with interview-based rating scales and self-report measures.
Chapman and colleagues developed the physical and social
anhedonia scales in the late 1970s, namely the Physical Anhedonia
Scale (PAS) [2] and the Revised Social Anhedonia Scale (RSAS)
[3], to measure stable individual differences in the capacity to
experience pleasure from physical-sensual and social-interpersonal
sources.

Based on these scales, Fenton and McGlashan found that 76
percent of a schizophrenia sample (n = 187) showed at least mild
anhedonia, and 23 percent showed marked or severe anhedonia as
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assessed by the SANS [4]. Horan and colleagues reviewed the PAS
and the RSAS in schizophrenia patients and controls, in 15
studies. They reported that patients uniformly reported higher
levels of both physical and social anhedonia than non-psychiatric
controls, which is a pattern that is consistent across symptom states
(inpatients vs. outpatients) and during both early and chronic
stages of illness [3].

By far, most studies focus on clinical samples of people with
schizophrenia or depression, but not on non-clinical sample,
although non-clinical samples also experience similar psychotic-
like symptoms to lesser degrees (i.e. the “‘continuum of psychosis™).
The median prevalence rate and median incidence rate of
psychotic-like delusions and hallucinations is around 5% and
3%, respectively, in the general population [6]. To date, most
studies on the continuum of psychosis have focused on positive
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symptoms rather than negative symptoms. However, schizophre-
nia is an illness characterized by both positive and negative
symptoms. First-onset schizophrenia is associated with a significant
degree of negative symptoms [7], and negative symptoms are also
present in people with ‘milder’, non-psychotic conditions in the
schizophrenia spectrum, such as schizotypal personality disorder
(SPD), or people in the general population who show features of
‘schizotypy” [8-11].

Recent research from both animal and imaging studies in
humans now indicates that hedonic capacity is not a unitary
construct, but can be parsed into two distinct subcomponents,
namely consummatory (or liking) and anticipatory (or wanting)
pleasure [12-15]. Consummatory pleasure refers to the “in the
moment” pleasure experienced by an individual directly engaged
in an enjoyable activity, whereas anticipatory pleasure refers to the
experience of pleasure related to future activities [16]. Based on
this construct, Kring and colleagues [16,17] developed a self-
report measure, the Temporal Experience of Pleasure Scale
(TEPS), to measure these two components of hedonic capacity in
schizophrenia. Recent studies using the TEPS showed evidence for
an anticipatory but not a consummatory pleasure deficit in
schizophrenia [16].

Prior studies of our lab have focused on studying individuals
with SPD features in mainland China, which has led us to adapt
and validate several measures and protocols that were developed
originally for Western samples. These approaches, which include
psychosis proneness, confirmed recently that Chinese samples with
SPD features share deficits similar to those seen in Western
samples in cognitive functioning, emotional experience and
expression, neurological soft signs, and social functioning [18—
22]. The current study extends this work by focusing on anhedonia
in individuals with and without SPD. In particular, it examines
qualitative and quantitative differences of anhedonia experienced
by a non-clinical sample.

The current study aims to explore the response features of both
physical anhedonia and social anhedonia in non-clinical sample of
young adults. In addition, we examined trait anhedonia in
individuals with and without SPD features using the Chapman
Scales for Anhedonia. To date there is a lack of information on the
performances of these scales in the Chinese population. As noted
above, anhedonia comprises both consummatory and anticipatory
components. The current study incorporates this new construct to
examine the anticipatory and consummatory pleasure in non-
clinical sample in the Chinese setting.

We hypothesized that a non-clinical sample would include
individuals with trait anhedonia assessed by Chapman physical
and social anhedonia scales, and subjects with SPD features would
demonstrate higher levels of physical and social anhedonia than
subjects without SPD features.

Methods

Ethics Statement

The present study was approved by the ethics committees of the
Institute of Psychology. Written informed consent was obtained
before the study began. Informed written consent was obtained
from all participants and the parents/guardians of the minors who
took part in this study before the testing session according to the
Declaration of Helsinki.

Participants

One thousand and thirty-eight university students were
recruited from Beijing to complete a set of questionnaires
capturing trait anhedonia, schizotypal personality features as well
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as other measures on pleasure experience. Participants were
recruited by announcements before a class by a teacher. Those
students who were willing to take part in the study would stay
behind the class and completed the questionnaires. They would
receive SRMB in return after completing the questionnaires.
Questionnaires were administered in a large group format. The
total administration time was about 30 mins. One hundred and
sixty-eight of the questionnaires contained missing data, resulting
in a final valid sample of 870 participants (369 males and 501
females). The mean ages and education levels of the final sample
were 19.24 years (SD=1.22) and 12.38 years (SD = 0.49),
respectively. According to the manual of the SPQ) [23], upper 10%
of a standardized high scorers on the SPQ) are likely to receive a
clinical diagnosis of Schizotypal Personality Disorder, in our
sample 92 participants who scored higher than 35 on total score of
SPQ were divided into individuals with SPD feature(SPD group).
At the same time, we randomly sampled 85 participants of the
non-SPD group for more intense scrutiny in the remained sample
pool.

Measures

The Revised Physical Anhedonia Scale (PAS) [2]. The
Revised Physical Anhedonia Scale (PAS) assesses a self-reported
deficit in the ability to experience pleasure from typically
pleasurable physical stimuli such as food, sex, and settings. The
PAS contains 61 True-False items that yield scores ranging from 0
to 61. High scores indicate more severe physical anhedonia.

The Revised Social Anhedonia Scale (RSAS) [3]. The
Revised Social Anhedonia Scale (RSAS) assesses deficits in the
ability to experience pleasure from non-physical stimuli such as
other people, talking or exchanging expressions of feelings. Forty
items True-False items constitute the RSAS, and higher score on
the RSAS indicates less pleasure from social interactions. Chinese
versions of the Revised Social Anhedonia Scale (CRSAS) and the
Physical Anhedonia Scale (CPAS) were adopted for this study after
undergoing a series of standard validation procedures. First, a
panel of experienced psychiatrists, clinical psychologists and
neuropsychologists checked the applicability of the items in the
Chinese context. The scales then underwent a two-stage
translation and back-translation process by two independent
translators who majored in psychology. Cronbach’s alpha
coeflicient was 0.85 for the CRSAS and was 0.86 for the CPAS,
in this non-clinical sample, indicating good internal consistency.

The Temporal Experience of Pleasure Scale (TEPS)
[17]. The Temporal Experience of Pleasure Scale (TEPS) was
designed to measure individual trait dispositions in both
anticipatory and consummatory experiences of pleasure. It
includes a 10-item anticipatory pleasure scale and an 8-item
consummatory pleasure scale, which were both reported to be
internally consistent and temporally stable. The current study
adopted the Chinese version of TEPS [24], which has 20 items
capturing four factors: consummatory contextual factor,
consummatory abstract factor, anticipatory contextual factor and
anticipatory abstract factor. The Chinese version of the TEPS has
good clinical discrimination of schizophrenia with negative
symptoms from healthy controls.

The Schizotypal Personality Questionnaire
[23]. The Schizotypal Personality Questionnaire (SPQ) is a
self-report  scale modeled on the DSM-III-R  criteria for
schizotypal personality disorder that contains subscales for all
nine schizotypal traits. It is used to screen for schizotypal
personality disorder in the general population. We adopted the
Chinese version of the SPQ) [25], which has satisfactory reliability

(SPQ)
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and validity. The reliability of the Chinese version of SPQ) was
0.91 for the whole scale and 0.71-0.78 for its three subscales.

Data Analysis

Descriptive statistics were used to characterize the participants
and SPD, non-SPD groups separately. The individual item of
physical and social anhedonia scale were examined in males and
females respondents separately. Gender effects on positive rates
and mean scores were examined by independent sample ¢ test.

Based on the Pearson correlations between Chinese version of
physical and social anhedonia scales and TEPS, SPQ), we further
examined the type responses on physical and social anhedonia,
comparison of the mean score of the social and physical anhedonia
were conducted between the SPD and non-SPD groups.
Moreover, we conducted the ¢ test on every items of both physical
and social anhedonia scale to find out the differences between SPD
and non-SPD groups.

Results

Descriptive Analysis and Gender Effect

A sample of 369 male and 501 female (age range 16 to 23)
completed the CPAS and CRSAS. The mean physical anhedonia
score for males was 16.54 (SD =8.77), and 13.72 (SD =6.99) for
females, while the mean social anhedonia scale scores for males
and females were 9.40 (SD=6.32) and 7.61 (SD=5.34)
respectively. There was a significant gender effect on both the
CPAS (t=5.09, p<0.001) and CRSAS scores (t=4.38, p<<0.001)
(Table 1). Males presented higher level of anhedonia than female,
both on physical and social anhedonia scale.

Focusing on respondents for each item of physical and social
anhedonia scale, we found that the prevalence of having at least
one positive item on the physical and social anhedonia scale for the
non-clinical sample ranged from 5.4-89.4% and 4.4-58.2%,
respectively.

On the social anhedonia scale, more than 30% participants
reported that they have the anhedonia experience on item (*“/ like
to make long distance phone calls to friends and relatives”, reverse item),
item6 (“Playing with children is a real chore”), item10 (*“People sometimes
think that I am shy when I really just want to be left alone”), item14 (““When
1 am alone, I often resent people telephoning me or knocking on my door”),
item21 (“People are usually better off if they stay aloof from emotional
involvements with most others™), item22 (“Although I know I should have
affection for certain people, 1 don’t really feel it”), item27 (“I am usually
content to just sit alone, thinking and daydreaming”), item31 (“I have oflen
Jfound it hard to resist talking to a good friend, even when I have other things to
do”, reverse item), item33 (There are things that are more important to me
than privacy”, reverse item) and item37 (“1 find that people too ofien assume
that their daily activities and opinions will be interesting to me”). Males had
higher social anhedonia scores on about half of the RCSAS items.
(Details refer to the Appendix S1).

Table 1. Gender effect on physical and social anhedonia in
non-clinical sample.

N Mean SD t p
CPAS Male 369 16.54 8.77 5.09 <0.001
Female 501 13.72 6.99
CRSAS Male 369 9.40 6.32 438 <0.001
Female 501 7.61 5.34

doi:10.1371/journal.pone.0034275.t001
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At the same time, on the physical anhedonia scale, more than
40% participants reported that they have the anhedonia
experience on iteml (“7 have usually found lovemaking to be intensely
pleasurable”, reverse item), item2 (“When eating a favorite food, I
have often tried to eat slowly to make it last longer”, reverse item),
item4 (“I have sometimes enjoyed feeling the strength in my
muscles”, reverse item), item9 (“I have seldom enjoyed any kind of
sexual experience”), item40 (“Sex is okay, but not as much fun as
most people claim it is”), item42 (“I have seldom cared to sing in
the shower”), item43 (““One food tastes as good as another to me”),
item52 (“When I pass by flowers, I have often stopped to smell
them”, reverse item) and item53 (“Sex is the most intensely
enjoyable thing in life”, reverse item). Males had higher physical
anhedonia scores on most of the RCPAS items. Females only had
higher anhedonic levels on Iteml, 4, 9, 43 and 53. (Details refer to
the Appendix S2).

Correlations between Physical and Social Anhedonia with
TEPS and SPQ

Correlation analysis between SPQ, TEPS and CPAS, CRSAS
were conducted to examine the validity of anhedonia scales. The
SPQ total score was significantly associated with the total scores of
the CRSAS and CPAS (r = 0.45, p<<0.001; r = 0.25, p<<0.001,
respectively). Although three subscales of the SPQ were signifi-
cantly correlated with social and physical anhedonia scores, the
interpersonal subscale score was most significantly correlated with
the CRSAS (r = 0.57, p<<0.001) and the CPAS (r = 0.38,
p<<0.001) scores. The correlations between TEPS total score and
the CRSAS, CPAS scores were —0.31 (p<< 0.001) and —0.52 (p <
0.001), respectively. The four subscales of the TEPS, including
abstract anticipatory, contextual anticipatory, abstract consum-

matory and contextual consummatory, were all significantly
inversely associated with the CRSAS and CPAS scores.

Comparison between Groups with and without SPD
Features

There were 92 participants in the SPD group and 85
participants in the non-SPD group. There were no significant
differences in age or gender between participants with and without
SPD features in the non-clinical sample. However, the SPD group
produced significantly higher scores on both the physical (t = 3.81,
p<0.001) and social (t=7.33, p<<0.001) anhedonia scales than the
non-SPD group. As Figure 1 shows, however, the two groups did
not differ on the TEPS subscale or total scores.

Further comparison between respondents with and without
schizotypal personality on each item of social and physical
anhedonia scale, as table 2 and 3 shows, we found that on social
anhedonia scale SPD groups presented higher anhedonia level on 26
of 40 items than non-SPD group, however, on physical anhedonia
scale, SPD group only presents higher anhedonia level on 18 of 61
items.

Discussion

In current study, we examined the trait anhedonia in the
Chinese non-clinical sample. The main findings of our study
showed that anhedonia did exist in the non-clinical sample ranging
from 5.4%-89.4% and 4.4%-58.2% on physical and social
anhedonia, respectively. Also, males presented higher level both
not only on both the physical and social anhedonia total scores,
but also on most of the items of scales. Physical anhedonia and
social anhedonia scores were general correlated with the
anticipatory and consummatory pleasure, and SPQ scores.
Individuals with SPD features exhibited higher physical anhedonia
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Figure 1. CPAS and CRSAS compared between SPD and non-SPD group. On both physical and social anhedonia scales, SPD group presents

higher anhedonic feature than non-SPD group. ™ : p< 0.001 (2-tailed).
doi:10.1371/journal.pone.0034275.g001

and social anhedonia scores than non-SPD groups, but no
differences were found on the anticipatory or consummatory
pleasure experiences assessed by TEPS.

Most of these findings are consistent with previous studies on
anhedonia in non-clinical sample conducted in western popula-
tions. Our results are generally consistent with norms published for
(American) Caucasian undergraduate students [26]. For the RSAS
score, the mean score for American male college students was 8.91
(SD=5.12) and for female students was 6.78 (SD = 4.49), males
were higher than females with a Cohen’s d of 0.44. For the PAS,
the mean score for American male students was 13.71 (SD = 6.80),
and for female students was 9.26 (SD = 5.24), males were higher
than females with a Cohen’s d of 0.73.

Some empirical studies also found that individuals with proneness
to schizophrenia such as SPD had anhedonia experience similar to

clinically diagnosed schizophrenia [5,27,28]. For example, Horan et
al. found that when compared with controls, the “pure” social
anhedonics with high scores on the Revised Social Anhedonia Scale
had higher levels of schizotypal, schizoid, and paranoid symptoms
[28]. Camisa et al. also found that on the social anhedonia scale of
psychosis-proneness scales, participants with SPD scored interme-
diate between non-psychiatric controls and patients with schizo-
phrenia or schizoaffective disorders [29]. A 10-year follow-up study
also showed that the demonstration of social anhedonia is predictive
of the future development of schizophrenia-spectrum disorders [30].
All these studies suggested that anhedonia could be considered to be
traits in both non-clinical and clinical samples. Our current findings
suggest that these scales may have utility for the prediction of
psychosis in young adults (a question that we plan to explore in future
studies).

Table 2. Correlations between RCSAS, CPAS, TEPS and SPQ.
RCSAS
SPQ cognitive_perceptual SPQ interpersonal SPQ disorganized SPQ total Total RCPAS Total

Social Anhedonia total 0.28"" 057" 0.34™" 045" = =
Physical anhedonia total 0.09” 038" 021" 025" 052" -
TEPS
Abstract_anticipatory 011" -0.20™" —0.01 —-0.03 -037"" —0.45™"
Contextual_anticipatory 0.09™ -0.13™ —0.02 —0.02 -0.19™ -0.33™
Abstract_consummatory 0.06 —0.14"" —0.03 —-0.03 -029™  -053"
Contextual_consummatory 0.14™ —0.08" 0.05 0.05 -017""  —033"
Anticipatory 0117 -0.19™" —0.02 —-0.03 -031""  —045™
Consummatory 0.1 -0.13"" 0.00 0.00 -026""  —050""
Total 012" -017"" —0.01 —0.01 -031"" -0.52""
**¥: p<0.001; **: P<0.01; *: p<<0.05.
doi:10.1371/journal.pone.0034275.t002
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In our study, Physical and social anhedonia scale scores were
positively correlated with SPQ) scores, negatively correlated with
TEPS scores in the non-clinical sample. Further comparison
showed that individuals with SPD features were more physically
and socially anhedonic than individuals in the non-SPD group.
Previous studies have reported similar results on anhedonia and
pleasure experience. For example, Martin et al. found that social
anhedonia assessed by Social Anhedonia Scale of Chapman Scales
was associated with a decreased attention to positive emotions
[31-33]. They also examined the relationship between social
anhedonia and anticipatory/consummatory pleasure, and found
that social anhedonia was associated with both decreased
anticipatory and decreased consummatory pleasure. This suggests
that social anhedonia may be associated with a general decrease in
positive emotions. In our study, there were medium correlations
between social anhedonia and TEPS scores (0.17-0.37), physical
anhedonia and TEPS scores (0.33-0.52).

As one of the negative symptoms of schizophrenia, anhedonia has
been receiving increased attention recently [34-36]. A substantial
body of evidence has demonstrated the importance of differentiating
anticipatory pleasure from consummatory pleasure [1,37,38]. Few
studies have assessed the anticipatory and consummatory pleasure
using TEPS in non-clinical sample and the results were inconsistent.
Yan et al. have found that individuals with SPD features
demonstrated more problems with self-reported deficits in pleasure
experience than those without SPD features, although there was no
difference in approach motivation performance [39]. However in
our study, we did not find significant difference between these two
groups on anticipatory and consummatory pleasure experience.
Because of the inconsistent results on anhedonia using different
assessments, an integrative systematic assessment needs to be
developed to clarify the hedonic capacity deficits in clinical and
non-clinical sample. Most recently, an NIMH-funded initiative for
the Collaboration to Advance Negative Symptom Assessment in
Schizophrenia (CANSAS) had been specifically formed to develop a
new negative symptom scale, known as the Clinical Assessment
Interview for Negative Symptoms (CAINS) [34]. The CAINS is
specifically designed to capture the comprehensive range of negative
symptoms in schizophrenia. Anhedonia, in particular, will be
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Table 3. SPD and non-SPD group compared on CPAS, CRSAS and TEPS.
SPD (N=92) Non-SPD (N =85) 7 p
Mean SD Mean SD
Mean age 19.39 1.23 19.11 1.29 1.51 0.13
Gender 41:51 34:51 0.38 0.54
Education 12.40 0.49 12.36 0.48 0.51 0.61
Anhedonia
Physical Anhedonia total 18.85 8.19 14.08 8.43 3.81 <0.001
Social Anhedonia total 13.80 5.85 7.38 5.81 7.33 <0.001
TEPS
Abstract Anticipatory 18.89 4.64 19.92 3.42 1.69 0.09
Contextual Anticipatory 17.30 5.36 17.58 4.81 035 0.72
Abstract Consummatory 26.96 6.52 27.93 5.12 1.11 0.27
Contextual Consummatory 16.86 4.49 16.31 3.96 —0.87 0.39
Anticipatory pleasure 36.20 8.80 37.49 6.96 —1.09 0.28
Consummatory pleasure 43.82 10.09 44.24 8.15 —0.30 0.76
Total score 80.01 17.75 81.73 13.89 -0.72 0.47
doi:10.1371/journal.pone.0034275.t003

examined from the perspective of hedonic capacity vs. performanc-
es, anticipatory pleasure vs. consummatory pleasure, and the scope
of anhedonia has also been extended to physical, social and
recreational/vocational facets. The development of such an
interview will help researchers examine anhedonia in schizophrenia
spectrum disorders as well as “at-risk mental states” more effectively
and comprehensively. Future study need to track high scores over
many years to look at rates of other mental health outcomes.

The results of our study should be considered in the context of
several limitations. First, this study was not population-based. The
findings were obtained from a convenient sample that was
recruited from local colleges, thus our results may not generalize
to all young adults in the general population. Second, it should be
noted that the CRAS and CPAS scores are correlated with the
SPQ score. This overlap raises the question of whether high and
low CRAS and CPAS scorers were essentially selected for those
traits through their SPQ) scores. It is a complex and rapidly
growing field that needs further extensive research in the near
future. Third, the findings on difference between physical
anhedonia should be interpreted with caution. Four out of 9
items concerned sex-related issues. One reason that may bias the
results may be due to the taboo on sex in Chinese. However, given
that the Chinese are now more open about this issue, its effects are
likely to be less severe than they were in the past [40,41].
Moreover, there are also non-sex-related items in the scale. The
current findings need to be further examined and replicated in the
near future. Finally, our data were limited to self-reported data. As
evidence of neurobiological deficits in individuals with SPD and
individuals with at-risk mental states accumulates, future studies
should incorporate paradigms to examine potential brain
structural and functional abnormalities in this sub-clinical sample
with high trait anhedonia.

Our findings indicate that a sizable proportion of non-clinical
subjects who score high on the CRSAS or the CPAS also
experience trait anhedonia. Individuals with SPD features
exhibited higher physical anhedonia and social anhedonia scores
than non-SPD groups, but no difference on the anticipatory or
consummatory pleasure experiences assessed by TEPS. These
preliminary findings confirm that trait anhedonia can be identified
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in a nonclinical sample of young adults. Taken together, this
research contributes to our understanding of the continuum of
psychosis or risk factors for mental illness.

Supporting Information

Appendix S1 Male and Female, SPD and non-SPD respon-
dents score on each item of social anhedonia scale.

(DOC)
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