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Abstract 
This study examined the clinical utility of the Negative Symptom Assessment-16 (NSA-16) in 
schizophrenia. 274 individuals with schizophrenia were assessed on the NSA-16, Positive and 
Negative Syndrome Scale (PANSS), Clinical Assessment for Negative Symptoms (CAINS), Calgary 
Depression Scale for Schizophrenia (CDSS), Social and Occupational Functioning Assessment 
Scale (SOFAS) and the Simpson-Angus Extrapyramidal Side Effects Scale (SAS). Factor analyses 
were conducted and Cronbach’s alpha was computed. Correlations were assessed using Spear- 
man’s correlation coefficient. The 5-factor model of the NSA-16 did not give good fit statistics 
from our sample. Exploratory factor analysis on a randomly selected split-half of the sample 
followed by confirmatory factor analysis on the remaining sample supported a 4-factor struc- 
ture with 12 items. The factors were: Restricted speech, Poor quality of speech, Affective 
blunting and Amotivation. The NSA-16 with the 12 items was termed as the NSA-12. The NSA-12 
showed good internal reliability. The NSA-12 total score and global negative symptom rating 
had strong correlations with CAINS total and PANSS negative factor scores, suggesting good 
convergent validity. Weak correlations of the NSA-12 total score and global negative symptom 

rating with PANSS positive, CDSS and SAS scores suggested good divergent validity. The NSA-12 
total score and global negative symptom rating were strongly and inversely associated with SO- 
FAS and positively associated with NSA-12 global level of functioning. In conclusion, the NSA-12 
is useful to evaluate negative symptoms in clinical and research settings in individuals with 
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schizophrenia. Our study results also support a 4-factor structure of the NSA-12 in outpatients 
with schizophrenia. 
© 2019 Elsevier B.V. and ECNP. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

Management of negative symptoms remains a challenge
to clinicians despite efforts to investigate various treat-
ment strategies for them, including various pharmacologi-
cal and non-pharmacological interventions ( Moller and Czo-
bor, 2015 ; Remington et al., 2016 ). Clinical trials exploring
treatment options for negative symptoms require suitable
rating scales that can comprehensively measure negative
symptoms across its various domains. 

The Negative Symptom Assessment-16 (NSA-16) was de-
veloped to assess the presence, severity and range of
negative symptoms in schizophrenia ( Alphs et al., 1989 ;
Axelrod et al., 1993 ). A principal components analysis of
initial work with the NSA-16 suggested a 5-factor structure
when used to assess negative symptoms in hospitalised in-
dividuals with schizophrenia with a broad array of nega-
tive symptoms of varying severity. The 5 factors identified
were communication (items 1–4), emotion/affect (item 5–
7), social involvement (items 8-10), motivation (items 11–
14) and retardation (items 15 and 16) ( Axelrod et al., 1993 ).
Popp et al. (2012) used confirmatory factor analyses and
suggested a 3-factor structure of the NSA-16, by combining
the communication and social factors into the first factor
(items 1–4, 9, 10), emotion/affect and retardation into the
second factor (items 5–7, 15, 16), and motivation being the
third factor (items 8, 11–14). 

The NSA-16 has good convergent and divergent valid-
ity and is able to predict disease severity and impairment
in individuals with schizophrenia ( Cazorla et al., 2008 ). It
has been reported to have good interrater reliability across
different cultures ( Daniel et al., 2011a ) and requires only
brief training to use it ( Axelrod and Alphs, 1993 ). More-
over, it is sensitive to change in negative symptoms over
time ( Eckert et al., 1996 ). Notably, the NSA-16 is the only
instrument to have a single item measuring the global or
overall severity of negative symptoms. This allows for the
comparison of component elements of the negative symp-
tom construct included in the NSA-16 against a global clin-
ical understanding of the construct. In a survey of 39 clin-
ical trials raters, NSA-16 was rated to be the most effec-
tive rating scale to measure negative symptoms and with
maximum clarity of anchors, when compared to the Posi-
tive and Negative Syndrome Scale (PANSS) ( Kay et al., 1987 )
and the Scale for Assessment of Negative Symptoms (SANS)
( Andreasen, 1982 ; Daniel et al., 2011b ). 

Although the NSA-16 is easy to use and sensitive to
the multidimensional structure of negative symptoms in
schizophrenia, few studies have explored its clinical util-
ity in different patient settings and cultures. This study
aimed to examine the clinical utility of the NSA-16 in in-
dividuals with schizophrenia. We assessed the psychome-
tric properties of the NSA-16 when used to assess neg-
ative symptoms in outpatients with schizophrenia. The
association between negative symptoms assessed by the
validated model of the NSA-16 and functioning was also
explored. 

2. Experimental procedures 

2.1. Setting and study participants 

Participants for this study were recruited from the outpatient clin-
ics at the Institute of Mental Health (IMH), Singapore. Participants
were either referred by their healthcare professionals when they
came for their regular clinic visits, or were identified through
databases of previous research studies. The latter had previously
consented to being re-contacted for future research studies. These
potential participants were contacted in person or by phone by
study team members, and invited to take part in the study. Those
who agreed to participation in the study were then screened for
eligibility. 

Inclusion criteria were: (i) a diagnosis of schizophrenia, (ii) ages
21–65 and (iii) able to speak English. Exclusion criteria for the study
were (i) a current alcohol or substance use disorder, (ii) mental re-
tardation, or (iii) a history of head injury or neurological disorder.
Diagnosis of schizophrenia was confirmed using the Structured clin-
ical Interview for DSM-IV (SCID I) ( First et al., 2002 ). Recruitment
period for the study was from August 2014 to December 2017, and
a total of 277 participants were recruited. Three participants with-
drew from the study, and were not assessed on the NSA-16, leaving
a total study sample of 274. 

Ethics approval was provided by the National Healthcare Group’s
Domain Specific Review Board at Singapore. Written informed con-
sent was obtained from all the participants prior to study assess-
ments. 

2.2. Study assessments 

The NSA-16 has 16 items rated on a 7-point Likert scale, with an-
chor points ranging from the symptoms being absent (1) to severe
(6) or not ratable (9), and two global scores rating the global sever-
ity of negative symptoms and global level of functioning. The NSA-
16 global negative symptoms rating scores range from 1 (no im-
pairment) to 7 (extremely severe negative symptoms). The NSA-16
global level of functioning is also rated from 1 (no impairment in
functioning) to 7 (extremely severe impairment in functioning). In-
formation for rating was obtained through a semi-structured inter-
view, and the time frame used for rating was last one week. 

The PANSS ( Kay et al., 1987 ) was used to assess the severity of
schizophrenia psychopathology. It consists of 30 items: 7 positive, 7
negative, and 16 general psychopathology items. Each item is rated
on a 7-point Likert scale, from 1 (absent) to 7 (severe). PANSS factor
scores were computed based on a 5-factor structure validated in
our local population with schizophrenia; the factors were: positive,
negative, excitement, depression and cognitive ( Jiang et al., 2013 ).
Using the PANSS, negative symptoms have been reported to have
2 subdomains: diminished emotional expression (DEE) consisting of
items N1, N3, N6, G7 and G13 and social amotivation (SA) consisting
of items N2, N4 and G16 of the PANSS ( Lim et al., 2016 ). The DEE
and SA factor scores were also computed. The PANSS negative, DEE
and SA factor scores were used to assess the convergent validity of
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Table 1 Socio-demographic and clinical characteristics of 
the study participants. 

Socio-demographic characteristics 

N % 

Gender 
Male 152 55.5 
Female 122 44.5 

Ethnicity 
Chinese 231 84.3 
Indians 20 7.3 
Malay 22 8.0 
Others 1 0.4 

Marital status 
Married 35 12.8 
Unmarried/separated/divorced/widowed 239 87.2 

Living arrangement 
With family 215 78.5 
Not with family 59 21.5 

Highest education level 
Secondary school & below 101 36.9 
Higher than Secondary school 173 63.1 

Employment status 
Employed 126 46.0 
Unemployed 148 54.0 

Mean S.D. 
Age (years) 40.42 10.17 
Clinical characteristics Mean S.D. 
Duration of psychosis (years) 17.31 9.64 
NSA-16 total score 44.17 10.38 

Communication 8.39 3.27 
Affect 9.85 2.81 
Social 9.64 2.99 
Motivation 12.37 3.36 
Retardation 3.92 1.86 

PANSS total score 58.11 12.88 
CAINS total score 16.66 7.85 

Social 4.76 3.39 
Work 3.81 2.56 
Recreation 3.37 2.45 
Expression 4.72 3.74 

CDSS total score 2.84 3.18 
SAS total score 1.96 2.71 
SOFAS 55.57 11.20 

NSA, Negative symptom assessment; PANSS, Positive and Neg- 
ative Syndrome Scale; CAINS, Clinical Assessment for Negative 
Symptoms; CDSS, Calgary Depression Scale for Schizophrenia; 
SAS, Simpson-Angus Extrapyramidal Side Effects Scale; SOFAS, 
Social and Occupational Functioning Assessment Scale. 
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he NSA-16, whereas the PANSS positive scores were used to assess
he divergent validity of the NSA-16. 
Severity of negative symptoms was also assessed on the Clini-

al Assessment for Negative Symptoms (CAINS) ( Forbes et al., 2010 ;
oran et al., 2011 ). It has 13 items, and each item is rated on a
-point scale, from absent (0) to severe (4). The CAINS was found
o have 4 factors when validated in our local schizophrenia popula-
ion: motivation-pleasure (MAP) social, MAP work, MAP recreation 
nd expression (EXP) ( Rekhi et al., 2019 ). The MAP factors mea-
ure motivation and pleasure related to social, occupational, and 
ecreational activities. The EXP factor comprises of items to assess
acial expression, expressive gestures, vocal expression and quan- 
ity of speech. The CAINS was used to assess convergent validity of
he NSA-16. 
Depressive symptoms were assessed on the Calgary Depression 

cale for Schizophrenia (CDSS) ( Addington et al., 1990 ). It has
 items rated from 0 to 3. Extrapyramidal side effects of an-
ipsychotics were measured on the Simpson-Angus Extrapyrami- 
al Side Effects Scale (SAS), which has 10 items rated from 0
o 4 ( Simpson and Angus, 1970 ). The total scores on these mea-
ures were computed. The Social and Occupational Functioning 
ssessment Scale (SOFAS) was used to assess functioning in the
ast week, ranging from excellent (100) to grossly impaired (0)
 Goldman et al., 1992 ). 
One research clinician, one master level research psychologist 

nd one bachelor level research psychologist were raters for the
tudy. Each rater had at least 2 years’ experience in administering
ating scales on individuals with schizophrenia. Further training was 
rovided to rate on the NSA-16 and other rating scales. Intra-class
orrelation coefficients above 0.80 were obtained among the raters 
or ratings on the NSA-16, CAINS and PANSS. Regular supervision was
rovided by a research clinician, and bi-monthly case discussions
ere conducted to maintain the agreement in rating. 

.3. Statistical analyses 

escriptive statistics were used for socio-demographic data and to 
alculate means of scores on the rating scales. A confirmatory fac-
or analysis (CFA) was done to assess if the 5-factor structure orig-
nally reported for the NSA-16 could fit our data by evaluation of
oodness of fit indices like Root Mean Square Error of Approxima-
ion (RMSEA), Comparative Fit Index (CFI), and Tucker-Lewis Index 
TLI). The fit indices on the CFA were not acceptable; therefore,
he sample was randomly split into two datasets of approximately
qual size. Exploratory factor analysis (EFA) using oblique rotation 
as conducted on the first split-half sample ( n = 133). The num-
er of factors was determined by the goodness of fit indices. Only
tems with loading > 0.32 were included in a factor, and items with
ross-loading were excluded ( Tabachnick and Fidell, 2001 ). A CFA
as conducted on the remaining sample ( n = 141) to confirm which
FA model had the best fit. Factor scores were evaluated using sum-
ation method. Cronbach’s alpha coefficient ( Cronbach, 1951 ) was
alculated to assess internal consistency of the validated model of
he NSA-16 and its factors. Spearman’s correlation coefficient was 
sed to assess correlations. Factor analyses were conducted using
-plus version 7.4, all other statistical analyses were performed 
sing IBM SPSS Statistics 23. 

. Results 

.1. Socio-demographic and clinical 
haracteristics of the study sample 

he socio-demographic and clinical characteristics of the 
tudy participants are shown in Table 1 . The sample con-
isted of almost equal number of males ( n = 152, 55.5%)
nd females ( n = 122, 44.5%). Most of the participants were
f Chinese ethnicity ( n = 231, 84.3%) and living with their
amilies (which included parents, spouse/partner, siblings 
nd/or other relatives) ( n = 215, 78.5%). Almost half of the
tudy participants were employed ( n = 126, 46.0%). The
ean PANSS positive, negative, DEE and SA factor scores 
ere 8.31 (SD = 4.35), 11.28 (SD = 4.05), 11.01 (SD = 4.05)
nd 6.64 (SD = 2.27), respectively. A mean SOFAS score of
5.57 (SD = 11.20) suggested moderate difficulty in social,
ccupational or school functioning. 
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Table 2 Descriptive statistics of the NSA-16 items. 

Minimum Maximum Mean S.D. Skewness Kurtosis 

1. Prolonged time to respond 1 6 1.68 1.195 1.932 3.083 
2. Restricted speech quantity 1 6 2.92 1.637 0.139 –1.38 
3. Impoverished speech content 1 5 2.19 1.137 0.383 –1.128 
4. Inarticulate speech 1 5 1.59 1.027 1.652 1.691 
5. Emotion: Reduced range 1 6 3.49 1.232 –0.620 –0.336 
6. Affect: Reduced modulation of intensity 1 6 2.93 1.377 0.125 –0.933 
7. Affect: Reduced display on demand 1 6 3.43 1.28 0.01 –0.46 
8. Reduced social drive 1 6 3.73 1.316 –0.602 –0.747 
9. Poor rapport with interviewer 1 6 2.01 1.145 0.886 –0.052 
10. Interest in Emotional and Physical Intimacy 1 6 3.89 1.75 –0.118 –1.341 
11. Poor grooming and hygiene 1 5 1.74 1.027 1.448 1.696 
12. Reduced sense of purpose 1 6 3.52 1.394 –0.255 –0.668 
13. Reduced interests 1 5 3.34 1.173 –0.42 –0.553 
14. Reduced daily activity 1 6 3.77 1.2 –0.63 –0.492 
15. Reduced expressive gestures 1 6 2.53 1.488 0.421 –1.129 
16. Slowed movements 1 4 1.4 0.745 1.772 2.111 
Global Negative Symptoms Rating 1 6 3.81 1.04 –.309 –.448 
Global Level of Functioning 1 6 3.95 1.08 –.362 –.411 

NSA, Negative symptom assessment. 

Table 3 Factor analyses results of the NSA-16. 

EFA fit stats ( n = 133) CFA fit stats ( n = 141) 

RMSEA (90% CI) CFI TLI RMSEA (90% CI) CFI TLI 

2-factor model 0.070 (0.050-0.090) 0.935 0.912 0.137 (0.111-0.163) 0.934 0.912 
3-factor model 0.034 (0.000-0.062) 0.987 0.979 0.084 (0.057-0.110) 0.971 0.961 
4-factor model 0.022 (0.000-0.058) 0.995 0.991 0.064 (0.034 -0.090) 0.981 0.973 
5-factor model Model not feasible as one of the factors had only 1 item NA 

NSA, Negative symptom assessment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Descriptive statistics of NSA-16 items 

Table 2 shows the range of negative symptoms endorsed by
the study participants on the NSA-16. The maximum rating
was 6 for all items, except for items 3 (Impoverished speech
content), 4 (Inarticulate speech), 11 (Poor grooming and hy-
giene), 13 (Reduced interests) and 16 (slowed movements).
Skewness and kurtosis of the items ranged from −0.63 to
1.932 and −1.38 to 3.083, respectively. 

3.3. Construct validity of the NSA-16 (the 

NSA-12) 

The 5-factor model of the NSA-16 ( Axelrod et al., 1993 ) did
not give good fit statistics: RMSEA = 0.084, CFI = 0.922 and
TLI = 0.900 ( Hooper et al., 2008 ). The EFA of the NSA-16
items using first split-half of the dataset suggested solutions
with 2–4 factors. EFA fit stats were acceptable for 2-factor
solution but good for 3-factor and 4-factor solutions. CFA
on the remaining sample yielded poor fit stats for the 2-
factor and 3-factor models but good fit stats for the 4-factor
model ( Table 3 ). Therefore, the 4-factor model was chosen
to be the final model for our sample. The factor loadings of
the NSA-16 items from EFA are shown in supplementary ta-
ble 1. Item 5 (Emotion: Reduced range), 7 (Affect: Reduced
display on demand), 10 (Interest in Emotional and Physical
Intimacy) and 11 (Poor grooming and hygiene) had loadings
< 0.32 when EFA was done, and were therefore, not included
in any of the 4 factors. The NSA-16 with the 12 items derived
from factor analyses was termed as the “NSA-12”. 

Table 4 shows the factor loadings of the NSA-12 items
from CFA. The factors were: factor 1 (Restricted speech),
factor 2 (Poor quality of speech), factor 3 (Affective blunt-
ing) and factor 4 (Amotivation). The correlations between
factors were weak ( r = 0.280 to 0.316, p < 0.05). The poor
quality of speech and affective blunting factors were not
found to be significantly correlated. All factors were sig-
nificantly correlated to the NSA-12 global negative symp-
toms rating ( r s = 0.458, 0.378, 0.550, 0.820, respectively;
all p < 0.001). 

The NSA-12 total score was 31.61 (SD = 8.50). Correlation
between the NSA-12 total score and the NSA-12 global nega-
tive symptoms rating was strong and statistically significant
( r s = 0.804, p < 0.01). 

3.4. Internal consistency reliability of the NSA-12 

Cronbach’s alpha for the NSA-12 was 0.805. Cronbach’s al-
pha for factors 1, 2, 3 and 4 were 0.799, 0.499, 0.690 and
0.735 respectively. 
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Table 4 Factor loadings of the NSA-12 items from Confirmatory factor analysis. 

Items from NSA-16 Factor 1: 
Restricted speech 

Factor 2: Poor 
Quality of Speech 

Factor 3: Affective 
blunting 

Factor 4: 
Amotivation 

1. Prolonged time to respond 0.559 
2. Restricted speech quantity 0.964 
3. Impoverished speech content 0.941 
4. Inarticulate speech 0.536 
6. Affect: Reduced modulation of intensity 0.960 
8. Reduced social drive 0.681 
9. Poor rapport with interviewer 0.891 
12. Reduced sense of purpose 0.754 
13. Reduced interests 0.534 
14. Reduced daily activity 0.631 
15. Reduced expressive gestures 0.827 
16. Slowed movements 0.451 

NSA, Negative symptom assessment 

Table 5 Convergent and Divergent validity of the NSA-12. 

NSA-16 total Factor 1: Restricted 
speech 

Factor 2: Poor 
Quality of Speech 

Factor 3: Affective 
blunting 

Factor 4: 
Amotivation 

r s r s r s r s r s 
CAINS 
MAP Social .449 ∗∗ .273 ∗∗ .260 ∗∗ .208 ∗ .506 ∗∗

MAP Work .439 ∗∗ .175 ∗ .234 ∗∗ .196 ∗ .594 ∗∗

MAP Recreation .328 ∗∗ .132 ∗ .148 ∗ .119 ∗ .451 ∗∗

Expression .782 ∗∗ .680 ∗∗ .230 ∗∗ .900 ∗∗ .352 ∗∗

Total .802 ∗∗ .520 ∗∗ .335 ∗∗ .609 ∗∗ .714 ∗∗

PANSS negative factor .825 ∗∗ .861 ∗∗ .361 ∗∗ .571 ∗∗ .582 ∗∗

PANSS DEE factor .851 ∗∗ .852 ∗∗ .376 ∗∗ .772 ∗∗ .456 ∗∗

PANSS SA factor .606 ∗∗ .427 ∗∗ .323 ∗∗ .319 ∗∗ .648 ∗∗

PANSS positive factor .192 ∗ .066 .200 ∗∗ .142 ∗ .186 ∗

CDSS total –.007 –.139 ∗ –.001 .035 .069 
SAS total .346 ∗∗ .223 ∗∗ .178 ∗ .366 ∗∗ .198 ∗

NSA, Negative symptom assessment; r s , Spearman’s rho; CAINS, Clinical Assessment for Negative Symptoms; MAP, Motivation and Pleasure; 
PANSS, Positive and Negative Syndrome Scale; DEE, Diminished Emotional Expression; SA, Social Amotivation; CDSS, Calgary Depression 
Scale for Schizophrenia; SAS, Simpson-Angus EPS Scale. 
∗∗p < 0.001. 
∗p < 0.05. 
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.5. Convergent and divergent validity of the 

SA-12 

trong correlations were found between NSA-12 total and 
AINS total and PANSS negative factor scores. Similarly, the 
SA-12 global negative symptoms rating was strongly cor- 
elated with the CAINS total ( r s = 0.759, p < 0.001) and
he PANSS negative factor scores ( r s = 0.631, p < 0.001). On
he other hand, NSA-12 total score and its factor scores had
eak correlations with the PANSS positive factor, CDSS total 
core and SAS total scores. Similarly, the NSA-12 global neg- 
tive symptoms rating was weakly correlated with the PANSS 
ositive ( r s = 0.222, p < 0.001), CDSS ( r s = 0.127, p < 0.001)
nd SAS scores ( r s = 0.292, p < 0.001) ( Table 5 ). 
The restricted speech factor was most strongly correlated 
ith CAINS EXP and PANSS DEE factor, but weakly corre-
ated with the three CAINS MAP factors. The poor quality
f speech factor had weak to very weak correlations with
ll of the CAINS factors and with the PANSS negative, SA
nd DEE factors. The affective blunting factor was strongly
orrelated with CAINS EXP and PANSS DEE, and weakly cor-
elated with the three CAINS MAP factors and the PANSS SA
actor. The amotivation factor was most strongly correlated 
ith the PANSS SA factor and weakly correlated with the
AINS EXP factor. Correlations among NSA-12factor scores 
nd CDSS and SAS scores were either very weak or statis-
ically insignificant. These results further support the con- 
truct validity of the NSA-12. 

.6. Association of the NSA-12 scores with 

unctioning 

he NSA-12 total score was strongly and inversely corre-
ated with the SOFAS ( r s = −0.644, p < 0.001) and strongly
nd positively correlated to the NSA-12 global level of func-
ioning ( r s = 0.693, p < 0.001). The NSA-12 global negative
ymptom rating was also strongly and inversely correlated 
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with the SOFAS ( r s = −0.783, p < 0.001) and strongly and
positively correlated to the NSA-12 global level of func-
tioning ( r s = 0.874, p < 0.001). The amotivation factor was
strongly and inversely associated with SOFAS ( r s = −0.755,
p < 0.001), whereas the restricted speech, poor quality
of speech and affective blunting factors were weakly and
inversely correlated with the SOFAS ( r s = −0.313, −0.350,
−0.328, respectively; all p < 0.001). The four NSA-12
factors were also significantly correlated with the NSA-12
global level of functioning ( r s = 0.355, 0.357, 0.425 and
0.770, respectively; all p < 0.001).”

4. Discussion 

This study sought to examine the clinical utility of the NSA-
16 in individuals with schizophrenia. The NSA-16 with the 12
items derived from factor analyses in our study was termed
as the “NSA-12”. The results of this study suggest that the
NSA-12 has good psychometric properties and is useful for
clinicians to assess negative symptoms in individuals with
schizophrenia in the local Singapore population. The NSA-12
items loaded on the following 4 factors: restricted speech,
poor quality of speech, affective blunting and amotivation.
This structure is different from the original 5-factor struc-
ture of the NSA-16 reported by Axelrod et al. (1993) and
the 3-factor structure suggested by Popp et al. (2012) . This
could be due to two reasons. Cultural differences might af-
fect symptoms of schizophrenia. Socio-cultural factors influ-
ence appraisal of emotional situations, expression of emo-
tions as well as rating of intensity of emotional expres-
sions ( Lim, 2016 ; Matsumoto and Ekman, 1989 ; Mesquita and
Walker, 2003 ). Therefore, it is possible that the NSA-16
structure validated in western populations does not fit our
Asian population sample. Our study sample might differ
from the two reference studies in other ways. Our study
population only included outpatients with mild-moderate
severity of illness, based on the mean total PANSS score
of 58.11 (SD = 12.88) in our sample ( Leucht et al., 2005 ),
whereas the reference studies also included more severely
ill subjects. 

The restricted speech factor consists of items measuring
restricted speech quantity and poor rapport. Since poor rap-
port is often associated with the participant’s sharing less
information with the interviewer, restricted speech is one
of the factors considered when rating rapport, irrespective
of the rating scale used. Similarly, a participant who talks
less is likely experienced as less engaged with the inter-
viewer, leading to higher ratings when measuring rapport.
This may explain why these two items loaded together on a
single factor. 

The poor quality of speech factor consists of NSA-12 im-
poverished speech content and inarticulate speech items.
Interestingly, these 2 items separated from the restricted
speech item of the NSA-12. This may be due to differences
in the neurobiological and neurocognitive mechanisms un-
derlying the deficits assessed by these items ( Allen et al.,
1993 ; Silverstein et al., 1991 ). The NSA-12 impoverished
speech content item is conceptually similar to the SANS
item “poverty of content of speech” item. Similar to the re-
stricted speech quantity item of the NSA-12, in some SANS
factor analytic studies, the SANS poverty of speech item was
reported to load on different factors than the poverty of
content of speech item factors (the inattention-alogia and
the disorganization factors) ( Buchanan and Carpenter, 1994 ;
Kirkpatrick et al., 2006 ; Marder and Galderisi, 2017 ). The
inarticulate speech item seems to be more closely related
to motor impairments in speech. Another reason could be
the challenges in rating these items accurately. Accurate
rating on these items can only be done if an adequate
amount of speech is produced. Ideally, this amount would
be standardized, however, variations in speech quantity are
a manifestation of the disease, preventing such standard-
ization, leading to difficulty in accurately rating these items
( Sayers et al., 1996 ). 

Items measuring prolonged time to respond, reduced
modulation of intensity, reduced expressive gestures and
slowed movements loaded onto the affective blunting fac-
tor. This factor is similar to the emotion and retardation fac-
tor of the NSA-16 identified by Popp et al. (2012) . Expressive
gestures are a part of the affective blunting/diminished ex-
pression domain of negative symptoms ( Ahmed et al., 2018 ;
Garcia-Portilla et al., 2015 ; Keefe et al., 1992 ; Kring et al.,
2013 ), although in the original work with the NSA-16, this
symptom loaded on a motor retardation factor. Prolonged
time to respond and slowed and reduced movements (mo-
tor retardation) are components of psychomotor slowing in
schizophrenia ( Morrens et al., 2007 ). In the 2 and 3 factor
models of negative symptoms, psychomotor slowing and af-
fective blunting loaded onto a single factor ( Keefe et al.,
1992 ; Liddle, 1987 ). Moreover, both affective blunting and
motor retardation may be caused by intake of neuroleptics,
also leading them to load together. 

Reduced social drive, reduced sense of purpose, re-
duced interests and reduced daily activity loaded on the
amotivation factor. In the original NSA-16 model, reduced
social drive was part of a separate social factor. How-
ever, reduced social drive may also be considered as so-
cial amotivation and etiologically related to the reward
system dysfunction, similar to drivers of symptoms of
avolition ( Liemburg et al., 2013 ; Messinger et al., 2011 ;
Najas-Garcia et al., 2018 ). Additionally, all the items in this
factor are rated based on reports from the participant. This
may be another reason why they cohere into a single factor.
This factor is similar to the NSA-16 motivation factor sug-
gested by Popp et al. (2012) , SANS social amotivation factor
suggested by Sayers et al. (1996) and a social dysfunction
factor suggested by Keefe et al. (1992) . 

Items measuring reduced range of emotion, reduced af-
fective display on demand, interest in Emotional and Phys-
ical Intimacy and poor grooming and hygiene were not
included in the final NSA-12 model. Cultural differences
might affect expression and recognition of emotions, as
well as disclosure of information related to interest in emo-
tional and physical intimacy ( Mesquita and Walker, 2003 ;
Nakanishi, 1986 ; Tang et al., 2013 ; Tsai et al., 2007 ).
The western culture is more individualist and individuals
are encouraged to express their emotions, feelings and
interests. In contrast, eastern culture is collectivist and
promotes suppression of individual feelings, desires and
interests ( Tsai et al., 2007 ). This could have led to the dif-
ference in the rating and behaviour of item measuring range
of emotion in an Asian sample when compared to data from
Western countries. It was also suggested that individuals
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rom different cultures might judge display of emotions 
ifferently; they might rate emotional intensity differently 
hen judging the same emotional expresser ( Huang et al.,
001 ; Zhu et al., 2013 ). Both these reasons could have led
o the difference in behaviour of item measuring affec- 
ive display on demand in our sample. When compared to
mericans, East-Asians were reported to be less comfort- 
ble in disclosing intimate information to others, especially 
o strangers ( Nakanishi, 1986 ; Tang et al., 2013 ). This might
ave affected the range of ratings on the NSA-16 item on
nterest in emotional and physical intimacy. Lastly, most of 
ur participants ( n = 215, 78.5%) reported living with their
amilies. It is possible that family members would help or
upport individuals with schizophrenia in personal grooming 
nd maintaining hygiene. These reasons could explain why 
tem measuring poor grooming and hygiene behaved differ- 
ntly in our sample. 
Our study results suggest good internal consistency for 

he NSA-12. Cronbach alpha coefficients for all NSA-12 fac- 
ors were adequate, except for factor 2. Cronbach alpha 
oefficient exceeding 0.7 is preferable, an alpha of at least 
.6 is reported to be adequate ( Aron and Aron, 1994 ),
hile an alpha of 0.5 has been mentioned as acceptable
or rating scales with few items in some previous studies 
 Dall’Oglio et al., 2010 ; Ryff and Keyes, 1995 ), as it is af-
ected by the number of items in a scale ( Streiner, 2003 ).
he low alpha for factor 2 could be due to the small number
f items in this factor. 
The results also suggest good convergent validity of the 
SA-12 with its factors. The NSA-12 total and NSA-12 global 
egative symptom rating were strongly correlated with 
AINS total and PANSS negative factor scores. All the NSA-12
actors, except poor quality of speech were at least mod-
rately correlated with CAINS and PANSS negative scores. 
trong correlations of the restricted speech factor with 
AINS EXP and PANSS DEE factors and weak correlations 
ith CAINS MAP factors suggest that these are related to
 broader expression domain within the negative symp- 
om construct. Similarly, the affective blunting factor was 
trongly correlated with the CAINS EXP and PANSS DEE, and 
eakly correlated with all the CAINS MAP factors and PANSS 
A factor. This supports its validity as an expression factor
ithin the negative symptom construct. The amotivation 
actor was strongly correlated with PANSS SA and moder- 
tely correlated with the three CAINS MAP factors, suggest- 
ng that it belongs to an amotivation or avolition domain of
egative symptoms. The poor quality of speech factor was 
eakly correlated with all CAINS and PANSS negative symp- 
om factors. The CAINS and PANSS negative symptom fac- 
ors do not have items measuring impoverished or inarticu- 
ate speech. This could be the reason for weak correlations
etween this factor and CAINS and PANSS factors. Further, 
eak correlations of NSA-12 total, NSA-12 global negative 
ymptom rating, and NSA-12 factor scores with the PANSS 
ositive, CDSS and SAS scores suggested good divergent va- 
idity of the NSA-12. 
Negative symptoms measured by the NSA-12 corre- 

ated strongly and inversely with functioning. Several 
tudies have reported an association between severity 
f negative symptoms and impairments in functioning in 
chizophrenia ( Hunter and Barry, 2012 ; Milev et al., 2005 ;
abinowitz et al., 2012 ). The amotivation factor was found
o be most strongly associated with functioning in our study.
his is consistent with previous research that among the
egative symptom domains, amotivation is the major con- 
ributor to the association between negative symptoms 
nd functioning ( Engel et al., 2014 ; Foussias and Reming-
on, 2010 ; Sayers et al., 1996 ). 
Our study has some limitations. All our study subjects
ere outpatients with mild to moderate symptom sever- 
ty; therefore, these results may not be generalizable to
atients with more severe psychopathology. Test-retest re- 
iability of the NSA-12 could not be assessed since the study
as cross-sectional. Moreover, all the rating scales for each
articipant were administered by a single rater, which could
ead to higher correlations between the scores on the scales
ssessing negative symptoms. 
In conclusion, the NSA-12 demonstrates good psychomet- 

ic properties when used to evaluate negative symptoms in
ndividuals with schizophrenia. Our study results also sup- 
ort a 4-factor structure of the NSA-12 in outpatients with
ild to moderate symptoms of schizophrenia. Further re- 
earch is needed to evaluate the utility of the NSA-12 and
he NSA-16 in different patient settings. 
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