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Background

The negative symptoms of psychosis are heterogeneous, which
complicates efforts to understand their pathophysiology and
develop effective treatments. Factor analytic studies of the
Positive and Negative Syndrome Scale (PANSS) have reported
two factorial negative symptom models, expressive deficit and
social amotivation, albeit with different compositions. Although
models derived from other assessment scales have been
directly compared, no study has previously applied this
approach to PANSS.

Aims

Our objectives were to (a) to establish which negative PANSS-
derived factorial model provided the best fit to our data, (b) test
its stability and (c) determine its clinical and demographic
correlates.

Method

A cohort of medication naive or minimally treated patients with
first-episode schizophrenia (n = 446) were assessed using the
PANSS scale before and 4 weeks after amisulpride treatment.
Confirmatory factor analysis was performed to test five PANSS
models. Hierarchical multiple regression was conducted to
examine the associations between identified dimensions and
clinical and demographic variables.

Results
A nine-item PANSS model comprising social amotivation and
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expressive deficit dimensions outperformed the other models:
comparative fit index =0.98, goodness of fit index =0.97,
Tucker-Lewis index = 0.97, root mean square error of approxi-
mation = 0.06 (Cl 90%: 0.04-0.08), Bayesian information
criterion = 191.9, Akaike information criterion =101.7. At base-
line, the social amotivation dimension was associated with more
severe depression whereas the expressive deficit dimension
was associated with younger age. Both dimensions at baseline
were associated with poor functioning, but expressive deficit to
a lesser extent.

Conclusions

A nine-item PANSS model incorporating social amotivation
and expressive deficit dimensions appeared to best reflect the
underlying structure of negative symptoms in our sample.
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Negative symptoms in schizophrenia are difficult to treat and
therefore associated with unfavourable clinical and functional
outcomes. Their precise phenomenological delineation is crucial for
identification of reliable biomarkers and development of effective
treatments."? Although research has focused on defining the most
accurate set of negative symptoms to be included in clinical and
research settings, a consensus remains elusive, hindering clinical
outcomes. Depending on the assessment scale, studies have
identified 2-5 dimensions, at different stage of psychosis.’~
Peralta & Cuesta (1995)° were among the first to test models
derived from the Scale for the Assessment of Negative Symptoms
(SANS)®, using confirmatory factor analysis (CFA), and concluded
that a five-factor model was the optimal model. Strauss and
colleagues (2018) investigated several factor models applied to data
acquired using the SANS, the Brief Negative Symptom Scale® and
the Clinical Assessment Interview for Negative Symptoms
(CAINS).? They demonstrated that a pentagonal model comprising
blunted affect, anhedonia, alogia, asociality and avolition out-
performed other models, in line with a proposal from the National
Institute of Mental Health.?> However, to our knowledge, no study
has previously compared Positive and Negative Syndrome Scale
(PANSS) negative factor models, although PANSS is the most
widely used rating scale in psychosis research.!®!! In contrast to
SANS and CAINS, which segregate a wide range of negative items

into specific domains, the PANSS negative subscale consists of a
small number of single items and has been criticised for poor
definition of negative symptoms.!>!* Previously, we have demon-
strated that the PANSS negative subscale does not capture the
underlying latent parameter according to the Rasch model.!*
Congruently, factor analytic studies of PANSS data have identified
a negative factor containing only five items from its negative
subscale: flat affect (N1), emotional withdrawal (N2), poor rapport
(N3), passive social withdrawal (N4) and lack of spontaneity (N6),
with difficulty in abstract thinking (N5) and stereotyped thinking
(N7) no longer regarded as negative symptoms, although a
European Psychiatric Association (EPA) Guidance Paper on
assessment of negative symptoms has recommended their use in
clinical and research settings.'> However, factor analytic work has
also identified a number of PANSS general subscale items
(mannerism and posturing (G5), motor retardation (G7), avolition
(G13) and active social avoidance (G16)) loading on the negative
symptom factor. Motor retardation (G7) and avolition (G13) are of
interest, as alogia and markedly affected speech or mutism,
reflecting speech disturbances seen in patients with negative
symptoms, are found embedded here. The Negative Symptoms
Factor Score or ‘Marder factor’, comprising N1, N2, N3, N4 and
N6, plus G7 and G16, has attracted particular attention.!®!” This
model has been replicated and has been shown to have superior
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content to the original PANSS negative symptoms scale.'®
Furthermore, it was reflected in two-dimensional CFA-determined
models comprising expressive deficit (N1, N3, N6, G7) and social
amotivation (N2,N4,G16) dimensions."’ Subsequently, Liemburg
and colleagues® identified a model reporting the same social
amotivation dimension that also reported an expressive deficit
dimension consisting of six items (N1, N3, N6, G5, G7 and G13). The
best way to characterise the dimensions of PANSS negative items has
thus remained unclear. The studies that established the two-
dimensional PANSS models were conducted in patients with chronic
illness,*?° and the early psychosis studies included medicated
samples;?*?! these factors may account for the inconsistent reports.
Here, we used a CFA approach to directly compare different negative
symptom models in a large sample of medication naive and
minimally treated patients with first-episode schizophrenia who
subsequently underwent a clinical trial of standardised treatment
with a single antipsychotic. Although the EPA recommendations that
the negative dimension assessed by PANSS should only include items
N1, N2, N3, N4 and N6 represent an important approach to refining
the negative symptom assessment, evaluation of existing and
established models including controversial PANSS general subscale
items is crucial to determining the best-performing bidimensional
model, which in turn may contribute to evidence-based assessment
of negative symptoms. Thus, our objectives were to (a) comparatively
assess empirically and theoretically driven PANSS negative bidimen-
sional models, including the five-item model recommended by EPA,
as well as established models incorporating a wider range of items,
specifically from the PANSS general subscale, to determine which
model provided the best fit to our data; (b) investigate whether the
structure of the superior model held following standardised
treatment; and (c) investigate the validity of this model in relation
to external variables.

Method

Participants were 18-40 years old; met DSM-IV criteria for
schizophrenia or schizophreniform or schizoaffective disorder, as
defined by the Mini International Neuropsychiatric Interview;
and had been recruited into OPTiMiSE (Optimization of
Treatment and Management of Schizophrenia in Europe), a large
multicentre trial involving 4 weeks of open-label treatment with
amisulpride (www.optimisetrial.eu; EudraCT number: 2010-
020185-19; clinicaltrials.gov identifier: NCT01248195). For inclu-
sion, participants were required either to be medication-naive or to
have received antipsychotic medications for less than 2 weeks in the
previous year or less than 6 months in their lifetime. Exclusion
criteria were an interval between onset of psychosis and study entry
of more than 2 vyears; a need for coercive clinical care,
representation by a legal guardian or both; being in legal custody;
or pregnancy. For full details, see Kahn et al.??

Ethics

All study participants provided written informed consent before
taking part. Ethical approval was obtained from the East Research
Committee (approval number: 10/H1102/8).

Clinical assessment

Psychopathology of negative symptoms and overall severity of
illness were assessed using PANSS'® and the Clinical Global
Impression scale (CGI). PANSS encompasses 30 items and consists
of three distinct subscales: the positive subscale (seven items),
negative subscale (seven items) and general subscale (16 items).
The Calgary Depression Scale for Schizophrenia (CDSS)** was used

for assessment of depressive symptoms. Level of functioning was
measured with the Personal and Social Performance scale.”®

Statistical analyses
Confirmatory factor analysis

CFA was performed using AMOS version 24 to test seven PANSS
bidimensional models of negative symptoms comprising expressive
deficit and social amotivation: the nine-item model (Liemburg
factor),*?® the three eight-item models based on findings of
exploratory factor analyses,”® the seven-item model (negative
symptoms factor score/Marder factor)!®!® and the five-item model
adhering to EPA guidance.'” CFA is able to accept or reject different
models based on associations between unobservable constructs
(factors) and observed variables (symptoms). Furthermore, it allows
for direct comparison of competing models and for the model to be
modified to improve its goodness of fit (GOF), by yielding
modification indices.**® While CFA uses the predetermined set of
symptoms, exploratory factor analysis considers the whole scale.

As the data did not show any significant tendency to non-
normality (kurtosis < 2; skewness < 2), we used the maximum
likelihood method.>* Multiple indices were used to measure the
GOF: the chi-squared (%) and standardised root mean square
residual (SRMR), which indicate ‘an absolute fit’; the Tucker-Lewis
index, which measures ‘relative fit’; and the root mean square error
of approximation (RMSEA) and comparative fit index (CFI), which
are non-centrality-based indices. Acceptable fit is indicated by TFI
and TLI values > 0.9, RMSEA < 0.10, SRMR < 0.08, and normed
1 (the 2 value divided by the degree of freedom, to account for
sample size) < 5.2 To improve the fit, residuals that were highly
correlated were introduced into the model.

Model comparison was conducted using the Akaike informa-
tion criterion (AIC) and Schwarz’s Bayesian information criterion
(BIC), which permit comparison of different non-nested latent
variables models. Information criteria measure the GOF, including
a forfeit for the number of parameters estimated. The best
performing model is the model that has the lowest AIC and BIC,
and a model that has ten or more units difference compared with
the best model is regarded as a weaker or inadequate model.”” We
performed structural equation model assessments to compare the
fit of the predicted covariance matrix relative to the observed
covariance matrix. AIC and BIC model selection can only be used
to compare non-nested models with the same set of observed
variables and the same number of observations. We therefore used
the full set of observed variables in the analyses and fixed the paths
that were not of interest to zero.

Hierarchical multiple regression

Linear or logistic regressions as appropriate were employed to
examine the associations of the social amotivation (total score for
PANSS items N2, N4 and G16) and expressive deficit (total score
for PANSS items N1, N3, N6, G5, G7 and G13) dimensions of the
best fitting model with clinical and demographic parameters that
have been associated with negative symptoms in previous literature:
depressive symptoms, age, social functioning, education years and
living status.*>*%! Total scores of the two dimensions at a baseline
were entered as independent variables, whereas demographic and
clinical variables were included as dependent variables (model 1),
while covarying for gender and PANSS positive symptoms total
score (model 2). Multicollinearity was assessed using the variance
inflation factor (VIF) and tolerance statistics. All statistical analyses
were performed with IBM SPSS Statistics version 22 for Windows
(IBM Corp, Armonk, NY, USA; see https://www.ibm.com/produ
cts/spss-statistics).
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Table 1 Clinical and demographic characteristics of the sample at
baseline (pre-treatment) and 4-week (post-treatment) follow-up
Pre-treatment Post-treatment
(N =446) (N =368)
Age in years, mean [s.d.] 26 [6.0] 25.3[5.7]
Gender, N [%]
Man 312 [70] 267 [72.6]
Woman 134 [30] 101 [27.4]
Ethnicity, N [%]
White 386 [87] 322 [87.5]
Other 60 [13] 46 [12.5]
Years of education, *mean 12.3 [3.0] 12.4 [2.9]
[s.d]
Living status, N [%)]
Living independently 83 [19] 72 [20]
Living with assistance 363 [81] 296 [80]
Diagnosis, N [%]
Schizophrenia 229 [51] 197 [52]
Schizophreniform 188 [43] 150 [41]
disorder
Schizoaffective disorder 27 [6] 21 [6]
PANSS total mean [s.d.] 78.2[18.7] 56.3 [17.9]
PANSS negative 19.4 [7.1] 16.1 [6.6]
subscale
PANSS positive subscale 20.2 [5.5] 12.9 [5.1]
PANSS general subscale 38.6 [9.8] 27.3 [8.5]
CGl severity 4.510.9] 4.411.2]
CGl, Clinical Global Impression scale; PANSS, Positive and Negative Syndrome Scale.

Paired-samples t-tests were used to examine the change in
negative symptoms following treatment with amisulpride.

Results

Sample description

Demographic and clinical characteristics are presented in Table 1.
Of 446 patients who completed the PANSS at baseline, 368 (83%)
were re-assessed using the PANSS, 4 weeks post-treatment with
amisulpride (Table 1). There were no significant demographic or
clinical differences between the samples of patients assessed at
baseline and at follow-up. The average amisulpride dose received
during the treatment period was 416.7 mg daily (Table 1).

Model comparisons

The nine-item bidimensional model comprising social amotivation
(N2, N4, G16) and expressive deficit (N1, N3, N6, G5, G7, G13)
dimensions showed a considerably lower AIC and BIC than the
other four models and superior model fit indices; thus, it provided
the best fit for the data (Table 2).

Competing PANSS negative symptom models

Nine-item model fit (pre-treatment data)

At baseline, the CFA indicated a reasonable fit for a two-factor
model of negative symptoms. The GOF indices were CFI=0.92,
goodness of fit index (GFI)=0.93, TLI=0.90, RMSEA =0.10
[90% CI: 0.09-0.13] and SRMR = 0.05. Introduction of residual
correlates between N4 (passive/apathetic social withdrawal) and
G16 (active social avoidance), N1 (blunted affect) and G7 (motor
retardation), and N3 (poor rapport) and N6 (lack of spontaneity),
as indicated by high modification indices, significantly improved
data fit: CFI=0.98, GFI=0.97, TLI=0.97, RMSEA =0.05
[90% CI: 0.04-0.08] and SRMR = 0.03 (Fig. 1(Al)). In view of the
modest factor loadings on motor retardation (G7) and disturbance
of volition (G13), we repeated the analysis excluding these items;
however, this produced a much weaker data fit, as indicated by the
relatively high RMSEA of 1.5 [90% CIL 0.12-0.19] (CFI=0.97,
GFIL=0.96, TLI = 0.91 and SRMR = 0.04).

Nine-item model fit (post-treatment data)

When applied to the data collected after 4 weeks of treatment, the
CFA produced the following GOF indices: CFI = 0.96, GFI = 0.95,
TLI = 0.95, RMSEA = 0.08 [90% CI: 0.06-0.10] and SRMR = 0.02.
Introduction of residual correlates in the model yielded a better fit
(CFI=0.98, GFI=0.97, TLI=0.97, RMSEA =0.06 [90% CI:
0.05-0.09] and SRMR =0.03), indicating very similar data fit
(Fig. 1(A1)). The social amotivation dimension was evident in 85%
of patients at baseline and in 71% at follow-up. Similarly, the
expressive deficit dimension was present in 86% of patients at
baseline and 79% at follow up. The PANSS items with the highest
scores were passive social withdrawal (N4) and active social
avoidance (G16) (Fig. 1(C1)).

The PANSS negative total symptom score significantly decreased
following treatment with amisulpride: pre-treatment mean=22.4
(s.d. =8.4), post-treatment mean=189 (s.d.=7.7) (t=10.1,
d.f.=367, P > 0.001). The effect size for this change was moderate
(Cohen’sd = 0.59 [95% CI: 0.4-0.6]). Similarly, social amotivation and
expressive deficit dimensional mean scores were significantlylower at4
weeks. The mean social amotivation scores were 8.7 (s.d. = 3.7) pre-
treatment and 7.0 (s.d. = 3.3) post-treatment, with an effect size of
0.6 [95% CI: 0.4-0.9]. The mean expressive deficit scores were 13.9
(s.d. = 5.7) pre-treatmentand 11.9 (s.d. = 5.0) post-treatment, with an
effect size of 0.4 [95% CI: 0.3-0.5].

Associations with demographic and clinical
parameters

Higher social amotivation scores were significantly associated
with more depressive symptoms (CDSS), whereas higher

Table 2 Comparison of PANSS negative symptom models at baseline: model fit indices for bidimensional social amotivation/expressive deficit models

derived from different combinations of PANSS items

Model AIC BIC RMSEA (90% Cl) TLI CFI RMR GFI

Five-item;'? social amotivation (N2, N4), expressive deficit 494.43 568.235 0.19 (0.17-0.21) 0.673 0.755 0.455 0.809
(N1, N3, N6)

Seven-item (Marder factor);?° social amotivation (N2, N4, G16), 251.203 252.123 0.13 (0.11-0.15) 0.848 0.894 0.320 0.917
expressive deficit (N1, N3, N6, G7)

Eight item 1;% social amotivation (N2, N4, G16), expressive 168.801 254.908 0.09 (0.08-0.12) 0.912 0.942 0.188 0.944
deficit (N1, N3, N6, G7, G13)

Eight-item 2;%> social amotivation (N2, N4, G16), expressive 224.984 311.091 0.12 (0.11-0.14) 0.864 0.91 0.279 0.926
deficit (N1, N3, N6, G5, G7)

Eight-item 3;%> social amotivation (N2, N4), expressive deficit 186.558 272.664 0.11 (0.09-0.12) 0.897 0.931 0.242 0.937
(N1, N3, N6, G5, G7, G13)

Nine-item (Liemburg factor);?> social amotivation (N2, N4, G16), 101.686 191.893 0.06 (0.04-0.08) 0.969 0.98 0.057 0.972
expressive deficit (N1, N3, N6, G5, G7, G13)

N1, flat Affect; N2, emotional withdrawal; N3, poor rapport; N4, passive social withdrawal; Né, lack of spontaneity; G5, mannerism and posturing; G7, motor retardation; G13, avolition;

G16, active social avoidance; AIC, Akaike information criterion; BIC, Schwarz's Bayesian information criterion; RMSEA, root mean square error of approximation; TLI, Tucker-Lewis index;

CFI, comparative fit index; RMR, root mean square residual; GFI, goodness of fit index; PANSS, Positive and Negative Syndrome Scale.
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Fig. 1 (A) Model fit pre-treatment. (B) Model fit post-treatment. (C) Reduction in negative symptoms following 4 weeks of treatment. Total
PANSS (Positive and Negative Syndrome Scale) negative symptoms score (P < 0.001). Dimensions: expressive deficit: P < 0.001; social

amotivation: P < 0.001); individual PANSS items: P=0.03 (G5), P < 0.001 (all other items). Asterisk indicates significant change from pre- to
post-treatment. G5, mannerisms and posturing.

expressive deficit scores were significantly related to younger age and PANSS positive symptoms total score (Table 3). Logistic
at onset. regression analyses revealed no significant associations between

Both dimensions predicted worse functioning (Personal and  social amotivation or expressive deficit scores and living status
Social Performance scale total score), but the expressive deficit (odds ratios of 0.98 (P =0.59) and 0.99 (P = 0.91), respectively. The
dimension to a lesser degree than the social amotivation dimension.  results remained similar following adjustment for gender and
The relationships remained significant after covarying for gender =~ PANSS positive symptoms total score. No multicollinearity was



egative odels
(0] eting NSS gative sy pto

F
w 1.28 (VI
dictors. All VIF values were bicc)1 '
redictors. e L
oy b d all tolerance values ex
ange: 1.007-1.280), an
I : 1.
NS oS
" .
i § N Discussion
T .
first study to examine different
o ol i ich symptom
58 e, this is t o
T| o % g NS To our know{ledg o 18 the st dete.rm i o
: - ative symp : e sy
: O model e eptualise the neg A s Jase
o may best conc p i 4 B applymg . | «
.9 : e oyl d patients with firs
8 3538 when this assessment sc o or mintmally totod ¢ it
-\ le of medication naivi pally reated pati :
| " ol o i d expressive defici
oo SChlzophrent" g social amotivation an e e
420 jncorporatin vation and exp i
o i e e ively independen
:Q % § - P hak(ll tt?his model appeared to be rﬁlategazrive o
l e rall n :
| demons“atid sychotic treatment anc} ove e
oth antip A o
i o b' Finally, the correlation e o
e o dimensions identified,
ﬁ: T correlates of th; i
1 validi
the externa
model
: ive symptom o
P itti S negative | T
n- % g % 8 S from the present study is the}t asymptomS
| P tive
: N mamlﬁndclir;%provided the best fit for neifsa e
m . ' y sul
n- o the PAI i extend re: . e
s o e Our findings 15 from previou
o . ot s i ical nine-ite :
H Sfi‘:u') <\|‘ o usmg'the that described an .1dent1cd i deﬁc}t
N the social amotivation artl expressive._deficit
. " i atients wi
S8NY lncorpo,l;s Eut included medlgatifnpanalysed non-homogengoug
R S dimensi euced mediated . . g
. * ocia ivati nsion
u . - earlY'Pha;ze SC}LIZ psocial amotivation dm}; P e
0) . .
m ampes | i gaival (N2), passive social w1d drawal (N4) and
| Feat el 'r G16), which are relate otional and/
: . | o e : flect the ‘loss of m .
: (a: T o SOCl’ 1 deficits and thus reflec i
% o mon’vatlonat of negative symptoms. B Lok of
= - interest aspec flat affect (N1), poor e
g_ Y é g 8 dimension included sm and posturing (G5), or i
N i anneris _ o
% | - o @) (12116)) nllition Ry a(? tpell;ances Items such
w . od refle ffect distur . <
| i s lated to hig
5 e PR Id be rela
{ g initiative’ and reflec nd atlect dist ;
- d : initia . ‘ N o
2 S8R g tive social aVOldanC.e imsychotics: however, as sl
o | . y) dose [ oppamine dlocking astpey the results are unlikely
; E prised e atients, o
i 2 do ised generally untreatéd p tment. Moreover, thes en
e 2 be relat of previous trea e o
| + g 3 ‘% be related to effects rious reatme neganv‘ -
£ B SSSSle g istently integrate SR b .
S <9 "' 8E have consi diee 2 ot i our preVlo:ll ot ncsion o e
6 o iad of studies, - fous o y
| | e volviog mbtofrontal and left superior temporal gyn
I SEE - ine negativ : P s
m at "k cor involving orbitofronta Juperior temporal
: ﬁ: "eT 3 correlates involving R i v
: i suj . O
é %ﬁ ending Turher Efound that items N2-N and N6 showed the
$ i Dt louinge, hereas the general subsca
: kB § ’ gg highest loadings, whe -
| L e o i firm a two- .
é) %) v g.g loadlng items. " our ﬁndlngs COI.I o enion
4 3 ) More generally, toms?! and replicate ref;‘() s rom previous
: . > >
{ 25 e del of negative symp ) andepleae e . o
% - mo ol it 1 negative symp
m- & . o nal neg
—wo dg hat us : entago :
w ) studies t AN AT s
% i ings were not in line w S . f
$ ) ﬁndmg. o oy P imodal representation o
s LINSY 58 dimensional m AR i o
e tt
% - i el knowledged tha
B - <ZE i it hront < i hrenia. In addition, the
; i} e stPFO ith chronic schizophrenia. addition, the
°© S = 25 from patients wi i P pentag :
8 i H SANS/C Brief Negative Sympt: et
E i h based on a1l ; ly wide range of negative ytrast o that are
5 898 o5® based on a relatively e of negahe ) s
7’ 1 i riori in sever: . oSt
© a — 9 S < | : b
g — g 2 L 5 ?‘3 structured a p ative symptom ftems u e umbrlsof
8)0 § o gé Degath Singularlneg ing to this relatively s1;111ad pmber ofems.
= sdadgs . bscale. Ow : . S do
: = eve when le items are I
: : ral subsca dech the
5 © goi even when e he more complex StI'UCtureh the models are
2 g 4 lend itself to the o~
M i o AINS. Nevertheless,
: £ 28 SANS or C
g = = O @
[




Demjaha et al

Social
amotivation

Expressive
deficit

Alogia

Blunted affect

Asociality

Anhedonia

Avolition

Fig. 2 Linking PANSS negative symptoms to five NIMH (SANS)-agreed domains. N1, flat affect; N2, emotional withdrawal; N3, poor rapport; N4,
passive social withdrawal; Né, lack of spontaneity; G5, mannerisms and posturing; G7, motor retardation; G13, avolition; G16, active social

avoidance. PANSS, Positive and Negative Syndrome Scale; NIMH, National Institute of Mental Health; SANS, Scale for the Assessment of
Negative Symptoms.

structurally different, the nine items in the PANSS model can be
linked adequately to the items from SANS/CAINS models, as
illustrated in Fig. 2.

Stability of the nine-item model in relation to
antipsychotic treatment and severity of symptoms

Our data indicate that the social amotivation and expressive deficit
dimensions within the nine-item model are relatively stable and not
related to negative symptom severity or treatment. After 4 weeks of
treatment, the negative symptoms had a very similar structure to
the baseline, with the composition of dimensions remaining
unchanged (Fig. 1 (B1)). This was consistent with previous evidence
that the severity of negative symptoms has little effect on the
factorial structure.?® To our knowledge, no previous studies have
examined the stability of negative symptom constructs specifically
in relation to antipsychotic medication; however, our findings need
replication in studies involving longer periods of treatment.

Both the social amotivation and expressive deficit dimensions
were present in a large majority of the patients and in similar
proportions at the two time points. There was a significant decrease
in the mean dimension scores following 4 weeks of treatment with
amisulpride, with a 14% reduction in negative symptom severity for
expressive deficit and a 17% reduction for social amotivation. Ergul
and colleagues,® in their follow-up study, observed reduction in the
severity of negative symptoms at 3 months after initiating
antipsychotic treatment. A decrease in negative symptom severity
after only 4 weeks of treatment in our study suggests that these
symptoms may be more responsive to antipsychotic medications in
the early phase of psychosis. However, it is also possible that the
effect was related to the concurrent reduction in positive psychotic
symptoms in our sample.’**

Differential relationships of social amotivation and
expressive deficit dimensions

Our results established distinct correlates of the social amotivation
and expressive deficit dimensions. The social amotivation

dimension was associated with more depressive symptoms.
Generally, studies have reported associations of depression with
negative symptoms,***” even in the prodromal stage of psychotic
illness,*® although not all studies have found this association.*® The
association between the social amotivation dimension and
depression here, which has been also documented in two previous
studies,*?* and the absence of a relationship between depression
and the expressive deficit dimension suggest that the previously
reported link between depression and negative symptoms may be
driven by the social amotivation dimension. Although our
correlation analyses demonstrated robust association between
social amotivation and CDSS scores, the potential overlap with
depressive symptoms merits consideration, as these may mimic or
amplify some aspects of social amotivation, particularly the social
withdrawal item. This may have implications for negative symptom
assessment in clinical settings, particularly in early psychosis, in
which affective symptoms are more prominent. Therefore, the
absence of association of CDSS scores with expressive deficit in our
study indicates that expressive deficits may represent a more
distinct negative symptom domain. Future research employing
longer-term longitudinal designs should focus on further disentan-
glement of these overlapping symptoms to investigate the chronic
stability and distinctiveness of the social amotivation dimension. In
the present study, the expressive deficit dimension was associated
with earlier age at onset, consistent with data from previous
studies.’® This association, together with an association with
neurocognitive deficits,® suggests that this domain may have a
neurodevelopmental aetiology. The observed association of the
social amotivation dimension with poor functioning was in line
with evidence of a robust relationship between this dimension and
social dysfunction. This was not surprising, given that the social
amotivation dimension comprised items relating to active and
passive social and emotional withdrawal and/or avoidance. In the
present study, we also found that the expressive deficit dimension
was related to poorer social functioning, but to a lesser extent than
the social amotivation dimension. Previous studies have found
social and functional impairments to be more closely associated



with the social amotivation than the expressive deficit dimen-
sion,**** but a significant correlation between expressive deficit and
functional impairment has also been reported.** In contrast with
previous research,* no association between social amotivation or
expressive deficit and living situation was observed here.

Strengths and methodological consideration

Most previous studies of negative symptom dimensions have
involved medicated patients, mostly in chronic populations
involving non-homogeneous samples at various stages of their
illness, often not distinguishing primary from secondary negative
symptoms.”® A key strength of our study was that it examined
negative symptoms in a large cohort of antipsychotic-naive or
minimally treated first-episode schizophrenia patients, involving a
strict treatment protocol;?® this minimised the potentially con-
founding effects of illness duration and previous treatment,
allowing more accurate characterisation of primary negative
symptoms. This may have important clinical implications for early
intervention treatment strategies and the development of potential
biomarkers. A further strength was the use of CFA, which is
superior to other factor analytical methods, as it permits robust
testing and direct statistical comparisons between different models
and generates modification indices, providing a means for
improving the model.’ Finally, in light of the inherent limitations
of the PANSS negative subscale, our data provide further support
for more adequate identification of negative symptoms when this
scale is used. One potential limitation is the relatively brief duration
of the treatment period. On the other hand, treatment was
standardised and involved a single antipsychotic at similar doses
across patients. We used a small number of clinical and
demographic factors to assess to an extent the external validity
of the nine-item model, as our study was done in the context of a
clinical trial; we acknowledge that associations with cognitive,
genetic and neuroimaging indices should be investigated in future
research to establish robustly the external validity of the model.
Further, we acknowledge the impact of substance misuse on
negative symptoms. As only 15% of participants reported current or
recent drug use at baseline, it is unlikely that our results were
confounded by substance misuse. Our sample was predominantly
male and of White ethnicity, which may limit the generalisability of
our findings in light of reports that negative symptoms are more
prevalent in males*® and given the potential effect of ethnicity on
rating of negative symptoms, specifically emotional or social
withdrawal. Future research should aim to validate this model in
more culturally diverse and clinically complex populations.

A nine-item bidimensional model (Liemburg Factor) appears to
best reflect the underlying structure of negative symptoms. Our
overall findings suggest that this model could provide a more
reliable framework in future psychosis research when using PANSS
collected data. While this model may enhance the precision of
negative symptom assessment and potentially improve clinical
outcomes through more accurate treatment stratification, further
validation is warranted before it can be considered optimal for
assessment of negative symptoms.
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