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The Clinical Assessment Interview for Negative Symptoms
(CAINS) was designed in accordance with the recent theory
and research in social affective neuroscience and to address
the psychometric and conceptual limitations of other instru-
ments assessing negative symptoms. The present study aimed
to provide a large-scale validation of the CAINS in China
and examine its applicability and validity evidence across the
schizophrenia spectrum. Using confirmatory factor analysis,
our results replicated the original findings in the US devel-
opment samples that the CAINS possesses a stable 2-factor
structure, namely “motivation/pleasure” and “expression”.
We also found significant correlations between the CAINS
and other negative symptom measures. The CAINS demon-
strated good discriminant validity in differentiating negative
symptoms in people with schizophrenia, nonpsychotic first-de-
gree relatives and people with social anhedonia. People with
schizophrenia exhibited significantly higher CAINS subscale
scores than first-degree relatives and healthy controls. In addi-
tion, first-degree relatives had higher “motivation/pleasure”
scores than healthy controls. The “motivation/pleasure” sub-
scale scores of individuals with social anhedonia were also
significantly higher than healthy controls.

Key words: negative symptoms/schizotypy/schizophre
nia spectrum disorders

Introduction

Historically, positive symptoms such as delusions and hal-
lucinations have received much attention in the research
and treatment of schizophrenia.'® However, negative

symptoms play an important role in prognosis and pre-
dicting functional and occupational outcome in people
with schizophrenia.”® More importantly, negative symp-
toms are often resistant to both conventional and second
generation antipsychotic medications.” The development
of a sensitive, psychometrically sound, and specific clin-
ical assessment of negative symptoms has been one of
the most important areas in schizophrenia research in the
last decade.! 13

Recent reformulation of an anticipatory-consumma-
tory construct of anhedonia from affective neuroscience
has also led to a corresponding change in the clinical eval-
uation of negative symptoms.'*'¢ The Clinical Assessment
Interview for Negative Symptoms (CAINS) was designed
in accordance with this theoretical framework to address
the limitations of other instruments measuring negative
symptoms in this clinical group.!™ "

Kring et al” demonstrated that the CAINS comprises
2 factors, namely “expression” and “motivation/pleasure”
in people with schizophrenia. Good psychometric prop-
erties in terms of reliability, convergent, and discriminant
validity as well as relevance to real-world social and vo-
cational functioning have been demonstrated. This 2-fac-
tor structure of the CAINS has also been validated in
German,” Spanish,?! and Korean?? samples. Preliminary
findings from a Chinese sample also suggested a similar
2-factor structure.”? However, the factor structure in the
Chinese sample was slightly different, in that 2 items eval-
uating motivation and pleasure loaded more highly onto
the “expression” factor. This difference may reflect a cul-
tural difference or it may reflect something specific to that
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preliminary and small sample. Thus, we sought to further
examine the factor structure, reliability, and validity of
the CAINS in a large Chinese sample.

Insel** argued for the importance of broadening the
neurodevelopmental model of schizophrenia and empha-
sized the unique and common features of people in dif-
ferent “stages” or with different manifestations of the
disorder. Negative symptoms have been observed in peo-
ple with first-episode schizophrenia,® in the prodrome
before the onset of illness,**?” and in people with social
anhedonia.?® First-degree relatives with genetic risk of
schizophrenia often show similar but far less severe psy-
chotic symptoms.?*° Negative symptoms may be one of
the important precursors that predict the emergence of at-
risk mental states. Only a few recent studies have focused
on negative symptoms in people with clinical prodrome
or at-risk mental states.’’* These findings highlighted
the possible predictive role of negative symptoms in peo-
ple before the onset of schizophrenia. To date, no study
has specifically examined negative symptoms in high-risk
groups using the 2-factor structure of “expression” and
“motivation/pleasure” inherent in the CAINS.

In the present study, we sought to conduct a large scale
validation study of the CAINS in the Chinese setting.
Based on the preliminary findings of the Chinese valida-
tion of the CAINS,* we hypothesized that a stable 2-fac-
tor structure of “expression” and “motivation/pleasure”
would be found in people with schizophrenia as indicated
by confirmatory factor analysis. We also examined neg-
ative symptoms across the schizophrenia spectrum to
further evaluate the discriminant validity of the CAINS,
including people with schizophrenia, nonpsychotic
first-degree relatives and people with social anhedonia.
We hypothesized that negative symptoms captured by
the CAINS would also be found in individuals with so-
cial anhedonia and nonpsychotic first-degree relatives of
people with schizophrenia, with the schizophrenia group
exhibiting the highest level of negative symptoms.

Methods

Participants

We recruited 185 (94 men) people with schizophrenia
of Han ethnicity from the Community Health Service
Centre of the Institute of Mental Health (the 6th
Affiliated Hospital of Peking University) in Haidian
District, Beijing, and Castle Peak Hospital of Hong
Kong. All participants were diagnosed with schizo-
phrenia according to the DSM-IV based on structured
clinical interviews.** All participants were receiving an-
tipsychotic medications during the assessment, and the
mean dosage was 290.96 mg/day (chlorpromazine equiv-
alence, SD = 199.92). The mean age of the sample was
41.16 years (SD = 13.23), the mean duration of illness
was 14.58 years (SD = 11.52), and the mean number of
years of education was 11.83 years (SD = 2.74).
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We also recruited 43 nonpsychotic first-degree
relatives of the schizophrenia participants (mean
age = 56.33 years, SD = 9.73; 18 men; birth place: 32
from the city, 11 from the countryside) and 44 healthy
controls without any family history of psychosis (mean
age = 54.54 years, SD = 13.22; 14 men; birth place: 28
from the city, 16 from the countryside) from the Haidian
District of Beijing. Finally, 37 people with social anhe-
donia (mean age = 19.00 years, SD = 3.46; 27 men; fam-
ily income: mean = 5275.86 ¥/month, SD = 3865.11)
and 36 healthy volunteers without any family history of
psychosis (mean age = 18.83 years, SD = 3.32; 22 men;
family income: mean = 5519.23 ¥/month, SD = 3448.13)
(screened by the Chapman Social Anhedonia
Scale,*® M. L. Eckblad, L. J. Chapman, J. P. Chapman, M.
Mishlove, unpublished data; Chinese version®®) were also
recruited from the central sample pool of a local college.
Consistent with prior studies, we adopted a cut-off of
higher than 1.96 SDs above the mean on the Chapman
Social Anhedonia Scale to classify individuals as having
social anhedonia. Healthy volunteers who scored lower
than the mean were considered to be individuals without
social anhedonia. None of the above participants had
any mental illness according to the assessment by experi-
enced psychiatrists.

Participants with neurological disorder, head injury,
substance abuse, substance dependence or 1Q less than
80 were not invited to participate. The CAINS and
self-report measures were administered on the same day,
while other clinical measures were assessed by experi-
enced psychiatrists within 1 week. The CAINS was rated
by 2 raters who had attended training and rated 6 people
with schizophrenia together. Twenty-three people with
schizophrenia from the 185 person sample participated
in a CAINS assessment again 2 weeks later to assess
test-retest reliability. This study was approved by the
Ethics Committees of the Institute of Psychology, the
Institute of Mental Health (the 6th Affiliated Hospital
of Peking University), and the New Territories West
Cluster of the Hong Kong Hospital Authority. All par-
ticipants provided informed consent before taking part
in the study.

Measures

The CAINS

The CAINS is a semi-structured interview assessing neg-
ative symptoms and contains 13 items. Four items com-
prise the “expression” factor (eg, facial expression, vocal
expression, and gestures) and 9 items make up the “moti-
vation/pleasure” factor (eg, expected pleasure and moti-
vation in social and vocational domains). Each CAINS
item is rated on a 5-point scale (0—4) with high numbers
indicating greater impairment. The Chinese version of
the CAINS? was developed according to standard guide-
lines for translation and adaption.’’-*



Other Clinical Measures

Chinese versions of the Scale for Assessment of Negative
Symptoms (SANS¥) and the Positive and Negative
Syndrome Scale (PANSS*) were also administered by
trained psychiatrists to compare the CAINS with these other
negative symptoms measures in the schizophrenia sample.

The Temporal Experience of Pleasure Scale (TEPS)

The TEPS is a well-validated self-report scale capturing
consummatory and anticipatory pleasure.*'*? The present
study used the Chinese version of the TEPS that has 4
subscales with 20 items, namely the “abstract consum-
matory pleasure”, “concrete consummatory pleasure”,
“abstract anticipatory pleasure”, and “concrete antici-
patory pleasure” factors.*'** Alpha reliability coefficients
ranged from 0.60 to 0.72.

The Anticipatory and Consummatory Interpersonal
Pleasure Scale (ACIPS)

The ACIPS is a measure designed to assess social and
interpersonal aspects of pleasure experience.** The
Chinese version® of this instrument was adopted. Its
ordinal o coefficient was 0.95.

The Emotional Expressivity Scale (EES)

The EES assesses emotional expressivity.* The Chinese
version consists of 2 factors, namely “emotional suppres-
sion” and “emotional expression.” Alpha coefficients
were 0.84 and 0.79.

The Chapman Social Anhedonia Scale (CSAS)
The CSAS*3* was adopted to assess the social aspects of
pleasure experience and its alpha coefficient was 0.95.

Data Analysis

Data was analyzed with LISREL 8.72,* R,* and SPSS
17.0.° We tested 3 models using confirmatory fac-
tor analysis (CFA) in the sample of 185 people with
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schizophrenia to examine the latent factor structure
of the CAINS. Specifically, we tested a unitary factor
model; the 2-factor model from the US developmental
sample of the CAINS' and the slightly different 2-fac-
tor model from the pilot study of the Chinese version
of the CAINS.? Models were rerun following modi-
fication indices that indicated they would improve
model fit. We computed ordinal o coefficients using
the polychoric correlation matrix. We computed test—
retest reliability coefficients for the subsample (n = 23)
of people with schizophrenia who were administered
the CAINS twice. Correlations were computed be-
tween the derived factor scores of the CAINS and the
other measures.

To examine negative symptoms across the schizo-
phrenia spectrum, we conducted multivariate analysis
of variance (MANOVA). A univariate analysis of vari-
ance was also performed to compare people with schizo-
phrenia (44 people from the original sample of 185 who
were matched demographically to the other groups),
nonpsychotic first-degree relatives of people with schiz-
ophrenia and healthy controls. We then conducted an
independent sample t-test to compare people with social
anhedonia and matched controls.

Results

The CAINS Structure

Table 1 shows all the models tested. The CFA results
show that a 2-factor structure fits well with the CAINS
data set. According to the modification indices, items
assessing the same domains (items 5 and 6: vocational;
items 3 and 4: social; items 8 and 9: recreation) or symp-
tom (items 1 and 5, items 1 and 7: motivation; items 4
and 6, items 4 and 9: expected pleasure; items 11 and 12:
expression) shared variance. This is not particularly sur-
prising as these shared domains or symptoms may share
variance outside of that explained by the “motivation/
pleasure” latent factor.

Table 1. Fit Indices for Confirmatory Factor Analysis of the CAINS in 185 People with Schizophrenia

¥ df RMSEA NNFI CFI Model AIC
Unitary model 937.56 65 0.270 0.78 0.81 989.56
Two-factor model la (Chan et al*®) 280.55 64 0.136 0.91 0.92 334.55
Two-factor model 1b (item 3 with item 4) 230.99 63 0.120 0.92 0.94 286.99
Two-factor model 2a (Kring et al') 241.29 64 0.123 0.93 0.94 295.29
Two-factor model 2b (item 5 with item 6) 197.10 63 0.108 0.95 0.96 253.10
Two-factor model 2c¢ (item 3 with item 4) 153.18 62 0.089 0.96 0.97 211.18
Two-factor model 2d (item 1 with item 5) 134.39 61 0.081 0.97 0.97 194.39
Two-factor model 2e (item 4 with item 6) 125.41 60 0.077 0.97 0.98 187.41
Two-factor model 2f (item 8 with item 9) 110.93 59 0.069 0.98 0.98 174.93
Two-factor model 2g (item 1 with item 7) 100.66 58 0.063 0.98 0.98 166.66
Two-factor model 2h (item 4 with item 9) 91.06 57 0.057 0.98 0.99 159.06
Two-factor model 2i (item 11 with item 12) 85.02 56 0.053 0.99 0.99 155.02

Note: RMSEA, root mean squared error of approximation; NNFI, nonnormed fit index; CFI, comparative fix index; AIC, Akaike’s

information criterion.
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In particular, the 2-factor model from Kring et al® fit
the data better than the other models including the Chan
et al* model. The final best-fitting model (2-factor model
2i: x* = 85.02, df = 56, RMSEA = 0.053, NNFI = 0.99,
CFI = 0.99, Model AIC = 155.02) consists of the same
2 factors reported in the 2013 development sample,
namely “motivation/pleasure” and “expression” (shown
in figure 1). The 2 CAINS factors correlated with each
other significantly [r (183) = 0.54, P < .01).

Convergent and Discriminant Validity

Table 2 summarizes the correlations between the CAINS
and other clinical ratings. Both CAINS subscales cor-
related significantly with the negative symptoms scores
from the PANSS and the subscales of the SANS, suggest-
ing good convergent validity evidence. The correlations
between the CAINS and the SANS were slightly higher
than those reported by Kring et al.”” Table 3 indicates that
the CAINS demonstrates discriminant validity evidence
with self-report measures. Specifically, the “motivation/
pleasure” subscale rather than the “expression” subscale
was inversely correlated with the ACIPS and the TEPS
subscales, especially the consummatory pleasure sub-
scales. However, there was no correlation between the
CAINS and the EES subscales.

Reliability of the Scores and Rater Agreement

The ordinal a coefficients of the “motivation/pleasure”
subscale, the “expression” subscale, and the total CAINS

Iteml
0.63

It 2
em 0.53

0.48

0.5
0. 39 Item6 0.79

073
O emo |

Fig. 1. Schematic diagram of 2-factor Model 2i.
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scale were 0.89, 0.92, and 0.91, respectively. The intra-
class correlations between the 2 raters for the “motiva-
tion/pleasure” subscale, the “expression” subscale and
the total scale were 0.79, 0.91, and 0.93, respectively.
Test-retest reliability after a 2-week interval for the above
subscales and the total CAINS scale were 0.68, 0.63, and
0.68, respectively, similar to those reported by Kring
etal.®

CAINS across the Schizophrenia Spectrum

MANOVA revealed significant group differences in
CAINS scores between people with schizophrenia, non-
psychotic first-degree relatives, and healthy controls
[Wilks Lambda = 0.33, F(4, 254) = 47.14, P < .001,
n? = 0.43]. The main effect of group was significant for
both the “motivation/pleasure” [F(2, 128) = 100.16, P
< .001, n?> = 0.61] and the “expression” subscales [F(2,
128) = 47.18, P < .001, n* = 0.42]. Bonferroni post hoc
testing revealed that people with schizophrenia received
significantly higher CAINS subscale scores than first-de-
gree relatives and healthy controls. In addition, first-de-
gree relatives had higher “motivation/pleasure” subscale
scores than controls. The one-way ANOVA results are
shown in table 4.

Group difference in the CAINS subscales were also
found between people with social anhedonia and healthy
controls [Wilks Lambda = 0.60, F(2, 70) = 22.92, P <
.001, n? = 0.40]. Individuals with social anhedonia re-
ceived higher CAINS scores on the “motivation/
pleasure” subscale [F(1, 71) = 46.13, P < .001, n> = 0.39]

Item3 0.70
Item4 Motivation/
Pleasure

0.60




Table 2. Correlations between the CAINS and Other Clinical
Ratings

Motivation/

M SD Pleasure Expression
PANSS_negative 14.00 6.53  0.39% 0.61%
symptoms
PANSS_positive 10.14 3.89  0.23 0.11
symptoms
PANSS_general 24.25 691  0.35% 0.37*
psychopathology
SANS_affective 6.07 6.61  0.39% 0.65%
blunting
SANS_alogia 3.79 4.54  0.42% 0.65*%
SANS_avolition 5.37 506  0.43* 0.59%*
SANS_anhedonia 5.43 585  0.43%* 0.54*
SANS_ attention 1.71 2.03 025 0.37*
SANS_total 22.37  21.89  0.44* 0.64*

Note: PANSS, Positive and Negative Syndrome Scale; SANS,
Scale for the Assessment of Negative Symptoms.
*Adjusted Bonferroni P < .05.

Table 3. Correlations between the CAINS and Self-Report
Measures

Motivation/
M SD Pleasure Expression

TEPS_abstract 17.48 3.84 -0.29* —-0.09
anticipatory

TEPS_concrete 16.59 4.65 0.04 0.10
anticipatory

TEPS_abstract 26.05 6.01 -0.26%* -0.13
consummatory

TEPS_concrete 15.75 4.03 -0.21 —-0.18
consummatory

TEPS_anticipatory 3407 695 -0.14 0.02
TEPS_consummatory 41.80 9.06 —0.27* -0.17
ACIPS_total 71.51 15.27 —0.35* -0.15
EES_expression 1543 444 -0.08 -0.03
EES_suppression 32.30  8.10  0.15 0.15

Note: TEPS, Temporal Experience of Pleasure Scale; EES,
Emotional Expressivity Scale; ACIPS, Anticipatory and
Consummatory Interpersonal Pleasure Scale.

*Adjusted Bonferroni P < .05.

and the “expression” subscale [F(1, 71) = 10.34, P = .002,
n? = 0.13). Table 5 shows the independent sample z-tests
results.

Discussion

The present study provides additional validity evidence
for the Chinese version of the CAINS using a large sam-
ple of people with schizophrenia in the Chinese setting.
Our findings replicated the 2-factor model of the CAINS
reported in the original US development samples and
in cross-cultural validation studies of the scale in other
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western countries. To the best of our knowledge, it is the
first study adopting CFA to examine the latent factor
structure of the CAINS in a large sample of people with
schizophrenia. Moreover, we also found that the CAINS
subscales were able to discriminate between groups across
the schizophrenia spectrum, showing that nonpsychotic
first-degree relatives and individuals with social anhedo-
nia had attenuated negative symptoms.

The 2-factor structure, namely “motivation/pleasure”
and “expression”, was confirmed in the present Chinese
sample. These findings are consistent with the 2-factor
model of the CAINS generated from the western-based
samples.'”?! Blanchard et al.>® had also demonstrated
that the CAINS could be valid and reliable across dif-
ferent settings. We also found additional convergent
validity evidence in that the CAINS subscales were signif-
icantly correlated with other negative symptom measures
(SANS, PANSS) as well as self-report pleasure experience
measures (TEPS and the ACIPS).

Concerning the correlation of the CAINS subscale
scores with the self-report measures of pleasure expe-
rience and emotion expression, the CAINS, especially
the “motivation/pleasure” subscale, was significantly
correlated with the consummatory pleasure rather than
anticipatory pleasure on the TEPS. These results are gen-
erally similar to previous results showing a modest cor-
relation between self-report scales and observer-rated
measures or performance-based measures in people with
schizophrenia.’> However, the “motivation/pleasure”
subscale was correlated significantly with the ACIPS, an
instrument designed to capture socially oriented pleasure
experience rather than physical aspect of anhedonia, the
latter of which is assessed by the TEPS. The nonsignifi-
cant correlation between the “expression” subscale of the
EES with the CAINS subscales, especially the “expres-
sion” subscale, may be related to the fact that the EES
items are mainly concerned with more general emotional
expression, whereas the CAINS specifically assesses
facial expressions, prosody of speech, and body gestures.
In the CAINS development sample, the “expression” rat-
ings were significantly correlated with observer ratings of
facial expressions exhibited during the interview."” Future
studies could examine these relationships in different cul-
tural contexts.

Another main finding of the present study is that the
CAINS subscales were able to distinguish groups across
the schizophrenia spectrum. Of particular relevance to
this special issue are the findings regarding social anhe-
donia. Many prior studies have found that people with
schizotypy share other similarities with people with schiz-
ophrenia,* including negative symptoms.> Other studies
have shown that people with social anhedonia exhibit def-
icits in motivation and pleasure.”® Consistent with these
findings, we found that people with social anhedonia were
rated more highly on both CAINS subscales than people
without social anhedonia, thus indicating that negative
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Table 4. Comparison of CAINS Scores of the Schizophrenia Group, First-Degree Relative Group and Control Group

SZ (n = 44) REL (n = 43) HC (n = 44)
M SD M SD M SD Fly? Bonferroni

Age 53.75 8.23 56.33 9.73 54.54 13.22 0.67
Gender (male/female) 24/20 18/25 14/30 4.66
Education 11.51 2.47 11.24 3.83 11.55 3.04 0.12
Medication? 290.96 199.92
Duration of illness 20.08 9.85
PANSS

Negative symptoms 14.24 6.44

Positive symptoms 10.24 4.03

General psychopathology 24.35 6.81
SANS_total 23.28 21.85
CAINS_motivation/pleasure 18.77 6.73 9.93 5.57 2.93 2.59 100.16%** SZ > REL > HC
CAINS_expression 5.09 4.40 0.53 0.83 0.20 0.80 47.18%** SZ > REL, HC
Note: SZ, schizophrenia; REL, first-degree relatives of people with schizophrenia; HC, healthy controls.
aChlorpromazine equivalence, mg/day.
*¥**p < .001.
Table 5. Comparison of CAINS Scores between Individuals with Social Anhedonia and Controls

SA (n=37) HC (n = 36)
M SD M SD thy?

Age 19.00 3.46 18.83 3.32 0.21
Gender (male/female) 27/10 22/14 1.16
Education 12.61 2.50 12.76 0.92 -0.35
CAINS_motivation/pleasure 9.03 5.68 2.25 1.90 6.87%**
CAINS_expression 1.65 2.29 0.36 0.72 3.26%*

Note: SA, individuals with social anhedonia; HC, healthy controls; CSAS, the Chapman Social Anhedonia Scale.

P <.01; ***P < .001.

symptoms are present across the spectrum. That people
with social anhedonia have impairment in motivation/
pleasure domain is consistent with recent theory and data
in schizotypy. For example, others have argued that neg-
ative schizotypy, which includes anhedonia, may not re-
flect an inability to experience pleasure per se but instead
a problem with perceiving or recognizing that possibly
pleasurable events may in fact be pleasurable.’**”% This
notion is similar to the concept of anticipatory pleasure
whereby people with schizophrenia or schizotypy expe-
rience pleasure in the presence of stimuli, but not when
predicting whether something in the future might be
pleasurable.”” However, Grant et al deepen this concep-
tualization by suggesting that dealing with pleasurable
events may just be too overwhelming. This opens up the
intriguing hypothesis that the “overwhelmingness” may
translate into a type of “shutting down” that would be
manifest by diminished expression that is so often central
to the diagnosis of schizophrenia and is also observed in
schizotypy. Together, these findings seem to support and
strengthen the final common model hypothesis proposed
by Howes and Kapur.®
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Our findings also indicate that negative symptoms, al-
beit mild ones, are observed in first-degree relatives of
people with schizophrenia. Nonpsychotic first-degree
relatives, at-risk biologically,®*> may have difficulties
in transforming emotional experience into motivated
behaviors.®* As there were no significant difference in the
“expression” subscale scores between first-degree rela-
tives and controls, the results suggest that negative symp-
toms captured by the CAINS, especially the “motivation/
pleasure” subscale, may be an important common feature
across the schizophrenia spectrum. This finding is con-
sistent with the extant literature suggesting that avolition
and anhedonia are already present in the early phases of
the schizophrenia spectrum including people with pro-
drome and first-episode schizophrenia.?>?*2 It is also con-
sistent with data suggesting that anticipatory pleasure is
a stable trait across the different stages of schizophrenia,
while consummatory pleasure may fluctuate with the se-
verity of negative symptoms.*

There are several limitations for the present study that
warrant further consideration in future studies. Given
that the psychosis spectrum consists of other disorders



such as bipolar disorder, further study should examine
the clinical manifestations of negative symptoms using
the CAINS in these psychiatric populations. In addi-
tion, the present study used self-report measures of an-
hedonia to examine convergent and divergent validity of
the CAINS; future studies might use behavioral or other
measure to further validate the CAINS.

In conclusion, the present study provides additional
evidence for the 2-factor structure of the CAINS in
China. Moreover, the study demonstrates that although
people with schizophrenia have more negative symptoms
than first-degree relatives or people with social anhedo-
nia, negative symptoms are nevertheless present across
the schizophrenia spectrum. It has been found that differ-
ent subdomains of negative symptoms correspond with
different interventions®® and distinct pathophysiological
mechanism.’7° Thus, distinguishing the 2 core domains
of negative symptoms by the CAINS makes it possible
to explore the underlying pathology of each dimension
and search for neurobiological markers of these distinct
dimensions.
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