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Validation of the Korean-Version of the Clinical Assessment 
Interview for Negative Symptoms of Schizophrenia (CAINS)

The Clinical Assessment Interview for Negative Symptoms (CAINS) was developed to 
overcome the limitations of existing instruments and reflect the current view of negative 
symptoms. The aim of the present study was to evaluate the reliability and validity of the 
Korean version of the Clinical Assessment Interview for Negative Symptoms (K-CAINS). 
Inpatients (n = 49) and outpatients (n = 70) with schizophrenia were recruited from three 
institutions. The confirmative factor analysis, test-retest reliability, inter-rater reliability, 
convergent validity, and discriminant validity were assessed. The study group consisted of 
71 males (59.7%) and 48 females (40.3%). Their mean age was 42.15 years (SD = 12.2). 
The K-CAINS was confirmed to be divided into two subscales of 9 items related to 
“motivation/pleasure” and 4 items related to “expression” in concordance with the original 
version of the CAINS. The results showed that the K-CAINS had a good inter-rater 
reliability (ICC = 0.84-0.94), test-retest reliability (r = 0.90, P < 0.001). Convergent 
validity was proven by demonstrating a significant correlation with the Positive and 
Negative Syndrome Scale (PANSS) negative subscale, and the Scale for the Assessment of 
Negative Symptoms (SANS). Discriminant validity was proven by the lack of a significant 
correlation with the PANSS positive subscale, the Korean version of the Beck depression 
inventory (BDI), the Korean version of the Calgary depression scale for schizophrenia 
(K-CDSS), and the Modified Simpson Angus scale (MSAS). The K-CAINS could be a reliable 
and valid tool to assess the negative symptoms of Korean schizophrenia patients.
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INTRODUCTION

Schizophrenia is a chronic disease that causes dysfunction in 
various areas and is commonly associated with impairments in 
social and occupational function. Whereas positive symptoms 
(hallucination, delusion, disorganized speech, etc.) represent 
an exaggeration of normal processes, negative symptoms (an-
hedonia, avolition, and flat affect) are conceptualized as an ab-
sence or diminution of normal processes. Negative symptoms 
are more resistant to treatment (1,2) cause more severe func-
tional impairments (3) and are related to a source of burden for 
caregivers (4). Despite the clinical importance of negative symp-
toms, negative symptoms remain inadequately addressed by 
current clinical reality (5,6). Therefore, the management of neg-
ative symptoms is an essential aspect on treatment of schizo-
phrenia. Moreover, negative symptoms are difficult to distin-
guish from depressive symptoms, drug side effects, and second-
ary negative symptoms due to positive symptoms (7). There-
fore, negative symptoms need to be accurately assessed prior to 
treatment. 
 The commonly used negative symptom rating scales include 
the Scale for the Assessment of Negative Symptoms (SANS) (8), 

Positive and Negative Syndrome Scale (PANSS) (9), Schedule 
for Affective Disorders and Schizophrenia (SADS) (10), and the 
Schedule for the Deficit Syndrome (SDS) (11). However, recent 
studies have identified significant limitations associated with 
the current instruments used to assess negative symptoms (12, 
13). For example, the SANS and the PANSS, which are the most 
commonly used instruments to assess negative symptoms in-
clude items that assess cognitive functioning (12). However, 
these items do not correlate well with other negative symptoms 
items and are conceptually distinct from negative symptoms 
(14-17). Additionally, existing instruments do not consider the 
patient’s specific circumstances (e.g., a lack of opportunity due 
to social and economic deprivation, isolation related to geo-
graphical location, a lack of social skills, and family conflicts) 
but instead assess the behavioral results (e.g., observation of 
behavior during the interview, occupational and interpersonal 
relationships, and social behavior). However, social and occu-
pational failures that derive from these factors are distinct from 
those derived from emotional (anhedonia) or motivational (avo-
lition) deficits, which are the core concepts of negative symp-
toms (18). Therefore, existing instruments that assess only a pa-
tient’s behavioral results are limited in their ability to assess the 
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core concepts of negative symptoms.
 Recent studies suggest that negative symptoms appear to 
cluster into two components, a diminished expression symp-
tom cluster and an avolition-apathy cluster (19,20). The Clinical 
Assessment Interview for Negative Symptoms (CAINS) was de-
veloped to consider limitations of existing instruments and re-
flect the current view of negative symptoms (12,21-23). The fi-
nal version of the CAINS consists of nine items related to “moti-
vation/pleasure” factor and four items related to “expression” 
factor (23). The final version of the CAINS demonstrated strong 
reliability and validity, and its independence from depression, 
medication side effects, and cognition which are difficult to dis-
tinguish from negative symptoms, especially demonstrated its 
strong discriminant validity (23). The results of the validation 
studies of the German (24) and the Chinese version (25) of the 
CAINS were consistent with those of the original study (23).
 Moreover, effective translation and verification of the reliabil-
ity and validity of measurements must take precedence when 
seeking to apply a measurement developed for one area to an-
other having a different culture and language.
 Thus, we have translated the final version of the CAINS (23) 
and initiated standardization research in this study to verify and 
take complementary measures of its reliability and validity. The 
present study aims to make K-CAINS available for the study, di-
agnosis and treatment of schizophrenia patients in Korea.

MATERIALS AND METHODS

Participants
The participants consisted of 119 patients with schizophrenia, 
recruited in inpatient (n = 49, 41.2%) and outpatient (n = 70, 
58.8%) at 3 medical centers (Department of Psychiatry, Catho-
lic University of Daegu School of Medicine; Department of Psy-
chiatry, Keimyung University Dongsan Medical Center; Depart-
ment of Psychiatry, Bugok National Hospital). The patients were 
diagnosed with schizophrenia using the Korean version of Mini-
International Neuropsychiatric Interview (K-MINI) (26). The 
study group consisted of 71 males (59.7%) and 48 females (40.3%). 
Their mean age was 42.15 years (SD = 12.2), their mean dura-
tion of illness was 13.4 years (SD = 0.7), and their mean number 
of episode was 4.02 (SD = 4.28). The exclusion criteria were a 
mood episode within the past month, substance dependence 
in the past 6 months, substance abuse in the past month, a his-
tory of head injury or neurological disorder, or a clinically severe 
medical condition. All participants provided written informed 
consent. 

Procedures
Prior to the translation, we obtained permission from the au-
thor of the final version CAINS (23) for the translation and stan-
dardized study in Korea. The Korean version of the Clinical As-

sessment Interview for Negative Symptoms (K-CAINS) was de-
veloped via a forward-backward translation procedure (27). 
Two authors of the Korean version who are native speakers of 
Korean with a high level of fluency in English, independently 
translated 13 items of the original (English) version of the CAINS. 
Both translated versions were compared and after discussing, 
the first Korean version of the CAINS was obtained. The pre-
liminary Korean version was back-translated to English by na-
tive English speakers without reference to the CAINS. Finally, 
the translators compared the back-translated version and origi-
nal version of the CAINS and discussed the translation differ-
ence. The Korean version of the CAINS was administered to a 
pilot group of 10 schizophrenia patients to identify any latent 
problems in translation. After the interview, the patients were 
asked about each item. The patients demonstrated a good un-
derstanding of each item. The final Korean version of the Clini-
cal Assessment Interview for Negative Symptoms (K-CAINS) 
was then completed.
 Three clinical raters with medical doctorate degrees and high-
ly clinical experienced psychiatrists were trained in the admin-
istration of the CAINS interview. Training included an overview 
of the CAINS, the interview procedure, each item’s anchor point, 
education regarding the assessment guide and ratings of 5 pa-
tient’s videotaped interviews.
 The interviews were conducted in two sessions approximately 
4 weeks apart (mean = 27.4 days, SD = 3.7). In the first session, 
the K-CAINS, Positive and Negative Syndrome Scale (PANSS) 
(9), Scale for the Assessment of Negative Symptoms (SANS) (8), 
Korean version of Brief Psychiatric Rating Scale (K-BPRS) (28), 
Korean version of the Calgary Depression Scale for Schizophre-
nia (K-CDSS) (29), the Korean version of the Beck Depression 
inventory (K-BDI) (30), and Modified Simpson Angus Scale 
(MSAS) (31) were administered to all participants. The CAINS 
interviews were videotaped, and 51 videos were rated indepen-
dently by 2 other raters to evaluate inter-rater reliability. Video-
tapes were only used to evaluate inter-rater reliability and were 
then discarded. In the second session, the K-CAINS and K-BPRS 
(28) were re-administered to evaluate the test-retest reliability. 

Data analysis
Summary for sociodemographic characteristics variables were 
performed using descriptive analysis, the value of mean ± SD 
(standard deviation) presented for quantitative variables and 
the value of frequency (percent) for qualitative variables (Table 
1). To assess the internal consistency of the K-CAINS, Cronbach’s 
α (32) was calculated for both the subscale and total scale. We 
conducted a confirmatory factor analysis (33) of the CAINS items 
to confirm that the structure of the K-CAINS was the same as 
that of the original version of the CAINS using structural equa-
tion. To check consistency between measured variables in struc-
tural equation, construct reliability was obtained and the value 
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of > 0.7 indicated good construct reliability. To check accuracy 
of measured concept in structural equation, construct validity 
was obtained and the value of the average variance extracted 
(AVE) > 0.5 indicated good construct validity. To check validity 
of item discrimination in structural equation, discriminant va-
lidity was obtained and the value of the average variance ex-
tracted (AVE) > the squared multiple correlation (SMC) indi-
cated good discriminant validity (Table 2). Additionally, we cal-
culated goodness of fit for model such as χ2, df, NFI, IFI, TLI, 
CFI, RMSEA, AIC. To assess the inter-rater reliability of 3 raters, 
the intraclass correlation coefficient (ICC) (34) was calculated. 

Convergent validity was assessed by examining the correlation 
between the K-CAINS and negative symptom scales (SANS and 
PANSS negative subscale). Discriminant validity was assessed 
by examining the correlation between the CAINS and the PANSS 
positive subscale, PANSS general psychopathology subscale (9), 
Korean version of the Beck Depression inventory (K-BDI) (30), 
Korean version of the Calgary Depression Scale for Schizophre-
nia (K-CDSS) (29), and Modified Simpson Angus Scale (MSAS) 
(31). All test 2-sided and P value of < 0.05 indicated statistical 
significance. All statistical analyses were performed using IBM 
SPSS version 19.0 and IBM SPSS AMOS 19.0.

Ethics statement
This study was approved by the Daegu Catholic University Med-
ical Center institutional review board (DCUMC IRB approval 
No. CR-14-130). Written informed consent was given from all 
the individual participants.

RESULTS

The confirmative factor analysis was conducted to confirm that 
the K-CAINS was divided into two subscales, like the original 
(English) version of the CAINS (Fig. 1). The construct reliability 
of the motivation/pleasure subscale and the expression sub-
scale was 0.883 and 0.891, respectively. Both of these values ex-
ceeded 0.7, indicating good construct reliability. The average 
variance extracted (AVE) of both subscales were 0.802 and 0.858, 
i.e., more than 0.5, indicating construct validity. Additionally, 
the AVEs of both subscales were exceeded the SMC value of 
0.496, indicating discriminant validity. The values of goodness 
of fit for model were as follow (χ2 [P] = 212.776 [0.000], df = 64, 

Table 1. Sociodemographic characteristics of participants with schizophrenia (n = 119)

Parameters No. %

Male 71 59.7
Has a job 19 16
Inpatients 49 41.2
Marital status
   Married
   Never married
   Widowed
   Separated
   Divorced
   Remarriage

23
81
  1
  2
  9
  3

19.3
68.1
0.8
1.7
7.6
2.5

SES
   High
   Middle
   Low

  1
61
57

0.8
51.3
47.9

Mean SD
Age, yr 42.3 12.2
Education 11.6 2.9
Duration of illness, yr 13.5 9.7
Number of hospitalizations                    4 4.2

Table 2. Confirmatory factor analysis for the K-CAINS items and goodness of fit for 
model 

Measured variables
Construct  
reliability

AVE
Correlation  
coefficient

SMC

  1. Social: Family Relationships 0.883 0.802 0.704 0.496 
  2. Social: Friendships
  3. Social: Past Week Pleasure
  4. Social: Expected Pleasure
  5. Work & School: Motivation
  6. Work & School: Expected Pleasure
  7. Recreation: Motivation
  8. Recreation: Past Week Pleasure
  9. Recreation: Expected Pleasure
10. Expression: Facial 0.891 0.858 
11. Expression: Vocal Prosody
12. Expression: Gestures
13. Expression: Speech
Statistic χ2 (P ) df NFI IFI
Value 212.776 

(0.000)
64 0.820 0.867

Statistic TLI CFI RMSEA AIC
Value 0.806 0.863 0.140 292.776

CAINS, Clinical Assessment Interview for Negative Symptoms; AVE, average variance 
extracted; SMC, squared multiple correlation.

Fig. 1. Figure of structural equation model of K-CAINS.
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NFI = 0.820, IFI = 0.867, TLI = 0.806, CFI = 0.863, RMSEA = 0.140, 
AIC = 292.776) (Table 2). The results of the factor analysis of the 
K-CAINS were consistent with those of previous studies (23-25) 
in which two-dimensional structures were extracted.
 Cronbach’s α value revealed that the K-CAINS had a good in-
ternal consistency in the subscales of ‘motivation/pleasure’ 
(Cronbach’s α = 0.90) and ‘expression’ (Cronbach’s α = 0.91) as 
well as in the whole scale (Cronbach’s α = 0.93) (Table 3).  
 For the 98 participants who completed the K-CAINS in two 
sessions conducted one month apart, the test-retest reliability 
for the motivation/pleasure subscale, expression subscales and 
total scale were 0.89 (P < 0.001), 0.87 (P < 0.001), and 0.90 (P < 0.001) 
(Table 3), respectively, as measured by Pearson’s correlation r 
(35). The test-retest reliability of the K-BPRS was 0.92 (P < 0.001), 
which was similar to the result for the K-CAINS. 
 Convergent validity was assessed by examining the correla-
tions between the K-CAINS scales and the negative symptom 
subscales of the PANSS, and SANS. Both the motivation/plea-
sure subscale and the expression subscale significantly corre-
lated with the negative symptom subscale of the PANSS (moti-
vation/pleasure: r = 0.657, P < 0.001; expression: r = 0.657, P <  
0.001), the SANS total score (motivation/pleasure: r = 0.65, P <  
0.001; expression: r = 0.68, P < 0.001) and all subscales, indicat-

ing the good convergent validity of the K-CAINS (Table 4).
 Discriminant validity was assessed by examining the correla-
tion between the K-CAINS and positive subscale of the PANSS, 
general psychopathology of the PANSS, K-BDI, K-CDSS, and 
MSAS. Neither the motivation/pleasure subscale nor the expres-
sion subscale significantly correlated with the positive symptoms 
subscale of the PANSS (motivation/pleasure: r = 0.13, P = 0.15; 
expression: r = 0.12, P = 0.19), depression symptoms scale (K-
BDI: motivation/pleasure: r = -0.001, P = 0.99; expression: r =  
-0.12, P = 0.18), (K-CDSS) (motivation/pleasure: r = 0.20, P = 0.21; 
expression: r = 0.25, P = 0.11) or medication side effect scale 
(MSAS) (motivation/pleasure: r = -0.05, P = 0.63; expression: 
r = 0.52, P = 0.64), indicating good discriminant validity. Al-
though both subscales of the K-CAINS correlated with the gen-
eral psychopathology of the PANSS (motivation/pleasure: r =  
0.19, P = 0.03; expression: r = 0.52, P = 0.03), the SANS also sig-
nificantly correlates with the general psychopathology subscale 
of the PANSS (r = 0.42, P < 0.001), and this latter correlation is 
stronger than that of the K-CAINS (Table 4).
 The item-total score correlation ranged from 0.60 to 0.70 in 
the subscale of motivation/pleasure and from 0.72 to 0.82 in the 
subscale of expression (Table 5).
 The average intraclass correlation coefficient (ICC) between 
the three raters was 0.96 (P < 0.001) for the CAINS motivation/
pleasure subscale, 0.95 (P < 0.001) for the CAINS expression 
subscale, and 0.96 (P < 0.001) for the total scale. The ICC for all 
CAINS items exceeded 0.90 (P < 0.001) (Table 5).

DISCUSSION

The results of the present study demonstrated that the Korean 
version of the CAINS is valid and reliable. The Korean version of 
the CAINS (K-CAINS) was also confirmed to be divided into 
two subscales (motivation/pleasure subscale and expression 
subscale), in concordance with previous studies (23-25). It show-

Table 3. Test-retest (K-CAINS)

Coefficients Test Retest

Mean (SD) 28.2 (10.7) 27.6 (10.4)
Cronbach’s α 0.933 0.926
Pearson correlation (P value) 0.907 (< 0.001)
Intraclass correlation coefficient (P value) 0.951 (< 0.001)

CAINS, Clinical Assessment Interview for Negative Symptoms.

Table 4. Convergent validity and discriminant validity of the K-CAINS scale

Measures
CAINS motivation/
pleasure subscale

CAINS expression 
subscale

Convergent validity
PANSS negative symptoms subscore 0.657† 0.657†

SANS
Blunted affect subscore 0.613† 0.806†

Alogia subscore 0.518† 0.569†

Avolition-apathy subscore 0.479† 0.446†

Asociality/anhedonia subscore 0.631† 0.492†

Attention 0.515† 0.459†

Total score 0.656† 0.688†

Discriminant validity
PANSS
   Positive symptoms subscore 0.133 0.077
   General psychopathology subscore  0.194*  0.194*
Beck depression inventory -0.001 -0.123
Calgary Depression Scale for 0.203 0.254
   Schizophrenia score
Modified Simpson-Angus Rating Scale -0.054 0.052

CAINS, Clinical Assessment Interview for Negative Symptoms; PANSS, Positive and 
Negative Syndrome Scale; SANS, Scale for the Assessment of Negative Symptoms.
*P < 0.05; †P < 0.001.

Table 5. Descriptive statistics and inter-rater agreement for K-CAINS items

Items Mean SD
Skew-
ness

Item-total 
correlation

ICC

  1. Social: Family Relationships 1.66 1.15 0.28 0.72 0.90
  2. Social: Friendships 2.09 1.29 -0.07 0.76 0.93
  3. Social: Past Week Pleasure 2.75 1.25 -0.86 0.77 0.90
  4. Social: Expected Pleasure 2.92 1.09 -1.12 0.72 0.90
  5. Work & School: Motivation 2.66 1.17 -0.63 0.60 0.90
  6. Work & School: Expected Pleasure 3.05 0.95 -0.69 0.61 0.84
  7. Recreation: Motivation 2.31 1.26 -0.37 0.79 0.92
  8. Recreation: Past Week Pleasure 2.27 1.17 -0.21 0.78 0.91
  9. Recreation: Expected Pleasure 2.76 0.94 -1.07 0.78 0.90
10. Expression: Facial 2.01 1.25 0.01 0.78 0.93
11. Expression: Vocal Prosody 1.80 1.21 0.19 0.82 0.92
12. Expression: Gestures 1.90 1.27 0.19 0.78 0.92
13. Expression: Speech 1.14 1.03 0.68 0.72 0.94

CAINS, Clinical Assessment Interview for Negative Symptoms.
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ed a high internal consistency in both the motivation/pleasure 
subscale and expression subscale (Cronbach’s α = 0.90 and 
0.91). This finding was similar to that of the original study (23) 
(Cronbach’s α = 0.76 and 0.88), and the validation study (Cron-
bach’s α = 0.85 and 0.90) of the CAINS performed in China (25). 
In addition, the K-CAINS showed a high internal consistency in 
item-total correlation (0.60-0.82), which was similar to the re-
sults of the validation study of the CAINS performed in China 
(0.50-0.79). 
 The scores were similar between the three tested institutions 
and between the test and retest, which were conducted one 
month apart. This similarity was more pronounced than that 
reported in previous studies. We attribute this similarity to our 
familiarity with the existing study, which sufficiently discussed 
before the research was carried out. 
 The Korean Version of the CAINS (K-CAINS) showed high 
convergent validity with scales evaluating the negative symp-
toms (each subscale of the SANS and the total and negative symp-
toms subscale of the PANSS). In addition, K-CAINS showed 
good discriminant validity, as indicated by a no significant cor-
relation with scales that evaluate positive symptoms, depressive 
symptoms, and side effects of medication. Additionally, the Ko-
rean version of the CAINS (K-CAINS) was also confirmed to be 
effectively divided into two subscales like the final version of 
the CAINS (23), as indicated by a confirmatory factor analysis 
that utilized the structural equation.
 The original study only assessed outpatients (23). In the pres-
ent study, inpatients were included to demonstrate the availabil-
ity of K-CAINS in different circumstances and in patients who 
have relatively severe psychotic symptoms. In fact, we found 
that the inpatient groups had more severe psychotic symptoms, 
as indicated by significantly higher scores than the PANSS total 
score (82.78 vs. 57.84, P < 0.05), positive symptoms subscale 
(20.22 vs. 11.97, P < 0.001), and general psychopathology (42.41 
vs. 27.53, P < 0.05) of outpatients. However, the PANSS negative 
symptoms subscale did not significantly differ between these 
groups. In other words, the present study demonstrated the va-
lidity and reliability of the CAINS, even in a population (inpa-
tient group) that is different from those examined in the original 
study.
 In the correlation analysis to evaluate the discriminant valid-
ity of the CAINS, only the CAINS and the general psychopathol-
ogy subscale of the PANSS showed significant correlation. How-
ever, the SANS also significantly correlates with the general psy-
chopathology subscale of the PANSS, and this correlation is 
stronger than that of the CAINS. A previous validation study of 
the Chinese version of the CAINS showed similar results to those 
of the present study but demonstrated a stronger correlation 
than that observed in the present study (motivation/pleasure 
r = 0.466, P < 0.01; expression r = 0.527, P < 0.01). We postulate 
that this result is due to the wide range of conditions that are in-

cluded in the PANSS general psychopathology subscale. More-
over, some items of general psychopathology subscale of the 
PANSS (‘motor retardation’, ‘disturbance of volition’, ‘active so-
cial avoidance’) were conceptually closer to negative symptoms.
 In the CAINS evaluation, evaluating the expression subscale 
can be considered more subjective than evaluating the motiva-
tion/pleasure subscale because the expression subscale is only 
assessed by the rater’s observation during interview, whereas 
the motivation/pleasure subscale consists of specific questions 
to the patients. However, the current study showed a high de-
gree of coincidence between raters in both the expression sub-
scale and motivation/pleasure subscale, which suggests that 
the CAINS is not subject to this potential limitation.
 In this study, the original study (23), studies performed in 
Germany (24) and studies performed in China (25), drug histo-
ry, such as the type of drug or drug response were not investi-
gated. In future studies, the validity and reliability of the K-CAINS 
needs to be proven in patient groups divided according to drug 
history (taking or not taking drugs and the response to treatment).
 In this study, the condition of subjects may have changed in 
the time interval between the examination and re-examination, 
which was one month and longer than the two-week intervals 
reported in a previous study (23). However, the BPRS and CAINS 
motivation/pleasure subscale and expression subscale did not 
significantly differ upon test-retesting, as examined by a paired 
t-test; in other words, symptoms remained relatively stable over 
a period of one month. Composition of the subjects might ex-
plain this finding as over half of the subjects were chronic out-
patients. Furthermore, in the case of hospitalized patients (n = 49), 
most subjects (n = 40) were chronic patients hospitalized for 
long periods at the national hospital. Therefore, the patients like-
ly remained relatively stable with no change in their condition.
 The CAINS provides a clear and comprehensive measure-
ment and has the advantages that the distinction of anchor points 
and evaluation of each item are easy. In addition, negative symp-
toms can be distinguished from depressive symptoms and drug 
side effects. This multi-center study demonstrates that the Ko-
rean version of the Clinical Assessment Interview for Negative 
Symptoms (K-CAINS) is reliable and valid. Thus, K-CAINS could 
be a useful tool for the diagnosis, treatment, and clinical study 
of schizophrenia in Korea.
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