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Negative symptoms in schizophreniamay be classified as primary or secondary. Primary negative symptoms are
thought to be intrinsic to schizophrenia, while secondary negative symptoms are caused by positive symptoms,
depression, medication side-effects, social deprivation or substance abuse. Most of the research on secondary
negative symptoms has aimed at ruling them out in order to isolate primary negative symptoms. However,
secondary negative symptoms are common and can have a major impact on patient-relevant outcomes.
Therefore, the assessment and treatment of secondary negative symptoms are clinically relevant. Furthermore,
understanding the mechanisms underlying secondary negative symptoms can contribute to an integrated
model of negative symptoms. In this review we provide an overview of concepts, evidence, assessment and
treatment for the major causes of secondary negative symptoms. We also summarize neuroimaging research
relevant to secondary negative symptoms. We emphasize the relevance of recent developments in psychopath-
ological assessment of negative symptoms, such as the distinction between amotivation and diminished
expression, which have only rarely been applied in research on secondary negative symptoms.

© 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Negative symptoms are a core deficit in schizophrenia and can be
considered to represent two dimensions (Blanchard and Cohen, 2006;
Liemburg et al., 2013; Strauss et al., 2014). First, the motivational di-
mension, which we refer to as amotivation, combines anhedonia,
avolition, and asociality. Second, the diminished expression dimension
includes blunted affect and alogia. Negative symptoms contribute
strongly to poor functional outcome and reduced quality of life (Milev
et al., 2005; Strauss et al., 2010, 2013; Galderisi et al., 2013, 2014). An
important causal distinction has been made between primary and
secondary negative symptoms (Fig. 1). Primary negative symptoms
are thought to be intrinsic to schizophrenia, while secondary negative
symptoms are caused by positive symptoms, depression, medication
side-effects, social deprivation and substance abuse (Carpenter et al.,
1985; Kirkpatrick, 2014). Most research employing this distinction has
focused on the definition of primary and persistent negative symptoms
or deficit symptoms and has not focused on secondary negative
symptoms as a primary outcome measure (Carpenter et al., 1988;
chiatry, Psychotherapy and
, Lenggstrasse 31, 8032 Zürich,

schner).
Kirkpatrick et al., 1989). However, secondary negative symptoms have
considerable clinical relevance for two reasons. First, secondary
negative symptoms are more prevalent than primary negative symp-
toms and occur in more than half of patients with schizophrenia
(Bobes et al., 2010; Lyne et al., 2015). Second, since secondary negative
symptoms have often clearly defined causes, they should be easier to
treat than primary ones.

At a clinical level both types of negative symptoms often appear to
have similar or even identical phenomenology. Therefore, they are not
easily distinguished with negative symptom scores without additional
information about other symptom dimensions or environmental factors
(Kirkpatrick, 2014). However, in clinical practice it is crucial to be aware
of the mechanisms underlying secondary negative symptoms. Hence,
our primary aim is to review the evidence and treatment options for
each individual cause of secondary negative symptoms in schizophrenia.

In addition to the clinical relevance, it is important to elucidate the
underlying pathophysiological mechanisms of secondary negative
symptoms for two reasons. First, given the fact that both primary and
secondary negative symptoms have strongly overlapping phenomeno-
logical properties one would expect some shared pathophysiology.
Thus, the study of secondary negative symptoms could benefit the de-
velopment of a pathophysiological model of symptoms such as apathy
and diminished expression. Second, these pathophysiological states
are likely to be influenced by different biological and environmental
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Fig. 1. Primary and secondary negative symptoms. Negative symptoms in schizophrenia
can be separated in primary negative symptoms intrinsic to the disease and secondary
negative symptoms caused by different underlying mechanisms. Positive symptoms,
depressive symptoms, medication side-effects and social deprivation have been
described as the main causes for secondary negative symptoms. Recently, substance
abuse has been considered as a relevant factor for secondary negative symptoms.
Several other not yet identified factors during the disease course in schizophrenia may
cause negative symptoms as well.
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factors depending on the type of negative symptom. The study of
secondary negative symptoms can thus help to differentiate causal
pathways affecting the underlying physiology. However, despite
growing insights into the pathophysiology of negative symptoms,
such an integrated approach for primary and secondary negative
symptoms has yet to be developed (Barch and Dowd, 2010;
Kirkpatrick, 2014; Kirkpatrick et al., 2001; Kring and Barch, 2014;
Strauss et al., 2014). Therefore, an additional aim of this review is to
consider how current neuroimaging research provides initial evidence
on shared and divergent pathophysiological mechanisms of primary
and secondary negative symptoms.

Finally, we recommend how future research could address
secondary negative symptoms and provide an updated clinical
approach to assess and treat these debilitating symptoms.
2. Methods

As mentioned above, almost all published studies on negative
symptoms have focused on primary negative symptoms and have
addressed secondary negative symptoms indirectly if at all. This relative
lack of research and the heterogeneity of studies precluded a systematic
review of studies on secondary negative symptoms. Therefore, we
present a narrative review to examine the current literature of each
individual cause of secondary negative symptoms. We used a two-
step approach to identify relevant studies. Initially, we a searched
PubMed in April 2015 using the term “secondary negative symptoms”
(this retrieved 69 articles). Second, wemanually searched the reference
lists of these publications and of previous reviews of negative symptoms
(Buchanan, 2007; Carpenter et al., 1985, 1988; Kirkpatrick, 2014;
Kirkpatrick et al., 2001; Kirkpatrick and Galderisi, 2008) for additional
articles not identified in the computerized search. No time span was
specified for date of publication. Studies were included if they were
published in a peer-reviewed journal and written in English or French.
The review of all abstracts confirmed that the studies were too
heterogeneous to permit a systematic review. Therefore, we decided
to provide a narrative review with the goal of developing a clear
structure for clinical use of the concept of secondary negative symptoms
and for further research.
3. Positive psychotic symptoms

3.1. General considerations

Negative symptoms secondary to positive symptoms have been
differentiated from primary or deficit symptoms (Buchanan, 2007;
Carpenter et al., 1985, 1988; Kirkpatrick et al., 1989, 2001; Kirkpatrick
and Galderisi, 2008). Over 30 years ago, Carpenter et al. (1985)
described potential underlying psychological mechanisms contributing
to this secondary effect of positive symptoms. For example, patients'
experiences of threat and aversion from persecutory or paranoid
thoughts may lead to social withdrawal. Furthermore, diminished
expression may reflect a coping strategy in patients with dysfunctional
perceptual or cognitive information processing to reduce the over-
whelming experience of external stimuli.

3.2. Evidence for secondary negative symptoms due to positive symptoms

Indirect evidence has been obtained from many pharmacological
trials demonstrating a correlation between positive and negative
symptoms and their concurrent improvement (Chen et al., 2013;
Czobor and Volavka, 1996; Kane et al., 1988; Marder and Meibach,
1994; Miller et al., 1994b; Pickar et al., 1992; Sanger et al., 1999;
Szeszko et al., 2008; Tandon et al., 1993a, 1993b; Tollefson et al.,
1997). Furthermore, drug withdrawal protocols have shown a correlat-
ed exacerbation of positive and negative symptoms after medication
wash out (Kelley et al., 1999; Miller et al., 1994a). In addition, a longitu-
dinal study by Tandon et al. (2000) investigating negative symptoms in
initially drug-free patients with schizophrenia during their antipsychot-
ic treatment supported the differentiation between “phasic” negative
symptoms related to positive symptoms and primary enduring negative
symptoms (Tandon et al., 2000).

However, studies directly investigating psychosis as a cause of sec-
ondary negative symptoms remain sparse. Importantly, most studies
have not applied current definitions of negative symptoms, including
the distinction between the subdomains amotivation and diminished
expression. In this context, work by Kelley et al. (1999) should be
highlighted; they investigated the secondary effects of medication and
psychosis on negative symptoms in a double-blind haloperidol
withdrawal protocol in 93 patients with schizophrenia. They reported
a specific correlation of positive symptoms with the negative symptom
factor amotivation but not with diminished expression. These findings
strengthen the notion that psychosis as a secondary source may be
related to distinct subdomains of negative symptoms.

3.3. Neuroimaging finding for secondary negative symptom due to positive
symptoms

Dysfunction in the mesolimbic dopamine system has been widely
recognized as a neurobiological correlate of both positive and negative
symptoms (Heinz and Schlagenhauf, 2010; Howes and Kapur, 2009;
Radua et al., 2015). Importantly, neural alterations in the striatum
were found in studies on aberrant salience attribution describing an
association with positive symptoms (Murray et al., 2008; Nielsen
et al., 2012; Roiser et al., 2013;Wotruba et al., 2014) aswell as in studies
on reward anticipation reporting an association between blunted
striatal activity and negative symptoms (Kirschner et al., 2015; Mucci
et al., 2015; Radua et al., 2015;Wolf et al., 2014). However, the relation-
ship between these neural mechanisms is far from clear, because the
two approaches have usually been conducted separately. Regarding
the pathogenesis of secondary negative symptoms, it would be interest-
ing to investigate whether the mechanisms underlying blunted reward
anticipation can potentially be secondary to those leading to aberrant
salience attribution. Therefore, it would be important to jointly investi-
gate aberrant salience and blunted reward anticipation in patients with
different degrees of positive and negative symptoms. In addition,
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longitudinal studies would be required for a more comprehensive
understanding of the complex association between dysfunction in the
dopamine system and the clinical dimensions of positive and negative
symptoms.

3.4. Assessment and treatment

Due to the relevance for treatment, clinicians should be aware of
positive symptoms as a source of negative symptoms. It is sometimes
difficult to detect positive symptoms in daily clinical routine, especially
in suspicious patients. Therefore, a careful assessment and empathic
therapeutic relationship is essential to support communication about
these distressing symptoms.

Once positive symptoms have been detected, pharmacological
treatment and monitoring, as well as psychotherapeutic and psychoso-
cial interventions, should be optimized according to the current schizo-
phrenia treatment guidelines and recommendations (Hasan et al., 2012,
2013; Kreyenbuhl et al., 2010; Kuipers et al., 2014). Importantly, in
treatment resistant cases, clozapine and cognitive behavior therapy
should be considered.

4. Depression

4.1. General considerations

Depressive symptoms are frequently observed in all phases of
schizophrenia and have been included in DSM-5 as a specific dimension
of psychosis (Barnes et al., 1989; Baynes et al., 2000; Buckley et al., 2009;
Häfner et al., 1999; Jäger et al., 2008; Koreen et al., 1993; Sands and
Harrow, 1999; Wassink et al., 1999). Importantly, due to the symptom
overlap between depression and negative symptoms it is often
challenging to distinguish between primary negative symptoms,
secondary negative symptoms due to depression, and depression
without negative symptoms (Carpenter et al., 1985; Siris et al., 2001).
Furthermore, impairments in the ability to express inner experiences
and emotions in patients with schizophreniamay hamper the detection
of depression (Carpenter et al., 1985).

4.2. Evidence for secondary negative symptoms due to depression

Investigating the overlap between depressive and negative
symptoms, several authors found a specific association of depressive
symptoms with avolition and lack of energy (Bermanzohn and Siris,
1992; Brébion et al., 2000; Kibel et al., 1993; Kulhara et al., 1989; Siris
et al., 1988). However, other studies reported divergent findings, i.e.
no correlation between depressive and negative symptoms (Kuck
et al., 1992), an association of depressive symptoms with both positive
and negative symptoms (Addington et al., 2014) or an association
with positive symptoms alone (Lançon et al., 2000; Lindenmayer et al.,
1991; Norman and Malla, 1991). These inconsistencies may be due to
the complex relationship of depressive and negative symptoms. First,
the occurrence of negative symptoms secondary to depression may
vary between different disease stages, although some studies have
reported similar prevalences of depression in patients undergoing
their first episode (Chang et al., 2015) and those with chronic
schizophrenia (Baynes et al., 2000). Second, only specific features of
depression such as lack of energy, amotivation, diminished interest,
anhedonia and psychomotor retardation may contribute to negative
symptoms (Dollfus et al., 1995; Kulhara et al., 1989; Siris, 2000).
Furthermore, methodological aspects such as cross-sectional designs,
failure to address the temporal relationship between both symptom
dimensions, and the use of different rating scalesmay limit the interpre-
tation and comparability of studies.

In a recent meta-analysis, Lako et al. (2012) addressed several of
these critical aspects. Their findings underline the broad symptomover-
lap between negative symptoms and depression, when the latter is
assessed with most widely used rating scales such as the
Montgomery–Asberg Depression Rating Scale (MADRS) and the Beck
Depression Inventory (BDI). In contrast, the Calgary Depression Scale
for Schizophrenia (CDSS) has been shown tomost accurately differenti-
ate depressive symptoms from other symptoms of schizophrenia. Thus,
Lako et al. recommend the CDSS as a standard instrument.

In conclusion, the complex relationship of specific features of
depression and distinct subdomains of negative symptoms is still not
well understood. The use of depression scales, such as CDSS, which
show the least overlap with negative symptom ratings should be
considered in longitudinal studies. Importantly, to date the focus has
been mostly on the existence of symptom overlap and not on possible
causal mechanisms.

4.3. Neuroimaging findings for secondary negative symptoms due to
depression

Different neural correlates for negative symptoms in the context of
depression and primary negative symptoms would lend considerable
support to the validity of this distinction. However, no studies have ex-
amined such differential correlates in a direct comparison. Thus, there is
only indirect evidence for different routes towards negative symptoms.

Alterations in the reward systemhave been observed in both schizo-
phrenia and depression. In recent research the commonalities in reward
systemdysfunction have beenmore emphasized than thedifferences. In
both disorders dysfunctional activation of the ventral striatum during
reward anticipation and reward learning have been observed (Dichter
et al., 2012a;Whitton et al., 2015). Interestingly, in patientswith schizo-
phrenia, hypofunction mainly of the ventral but also of the dorsal stria-
tumhas been related to negative symptoms in general or to amotivation
specifically (Juckel et al., 2006b; Kirschner et al., 2015; Mucci et al.,
2015; Radua et al., 2015; Simon et al., 2010), although discrepant and
negative findings have also been reported (Esslinger et al., 2012;
Nielsen et al., 2012). In depression studies the focus has been mainly
on depressive symptoms and anhedonia (Greenberg et al., 2015;
Stringaris et al., 2015). In order to resolve this issue, cross-diagnostic
studies involving a broad set of psychopathological ratings would be re-
quired (Arrondo et al., 2015). One possibility is that reduced ventral
striatal activation is associated with the amotivation domain (including
avolition and anhedonia) across disease categories. Impairment during
the consummation of reward or in-the-moment hedonics (also referred
to as “liking”) (Berridge and Robinson, 2003)might bemore specifically
associated with depressive symptoms across disorders (Barch et al.,
2015; Dichter et al., 2012b; Simon et al., 2010).While these associations
between symptoms and striatal activation are of great interest, they do
not yield the neural correlates of secondary negative symptoms due to
depression. In order to elucidate this question it would be necessary to
include patients with schizophrenia who suffer from negative symp-
toms with and without comorbid depression. Here, we have focused
on striatal reward processing, but it should be noted that other brain re-
gions shown to be affected in depression may also be relevant for
secondary negative symptoms (e.g. dorsolateral prefrontal cortex and
orbitofrontal cortex; see meta-analysis by Groenewold et al., 2013).

4.4. Assessment and treatment

In the presence of negative symptoms, depressionmay be difficult to
detect and clinicians should always be aware of depressed mood or
depressive cognitions such as guilt, hopelessness and helplessness
which are thought to be more characteristic of depression than of
negative symptoms (Kirkpatrick, 2014; Mulholland and Cooper, 2000;
Siris, 2000). Post-psychotic depressionmay occur following disappoint-
ment or stress in reaction to the disease or stigma and should be
carefully assessed (McGlashan and Carpenter, 1976a, 1976b; Roth,
1970; Siris, 2000).
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After detecting depressive symptoms the individual treatment
strategy should be tailored taking into account all potential interactions
with other symptom dimensions. First generation (FGA) and second
generation antipsychotics (SGA) may improve co-occurring depressive
symptoms as a result of positive symptom reduction, especially in
acute psychotic episodes (Knights and Hirsch, 1981; Leucht et al.,
2009a, 2009b; Möller, 2005a; Tollefson et al., 1998). Furthermore, it
has been suggested, that SGAs might be more effective in treating
depression in schizophrenia than FGAs (Marder et al., 1997; Möller,
2005b, 2005c; Siris, 2000; Tollefson et al., 1998). Indirect evidence for
this notion is derived from a meta-analysis showing that a subset of
SGAs (amisulpride, aripiprazole, clozapine, olanzapine, and quetiapine)
are significantly superior to FGAs (Leucht et al., 2009a, 2009b).
Furthermore, comparing the effects of different SGAs, it has been
suggested that risperidone may be inferior to other SGAs (amisulpride,
aripiprazole, clozapine, olanzapine, and quetiapine) in reducing
depression, whereas quetiapine appears to be consistently effective
(Hasan et al., 2015). However, evidence for the superiority of SGAs
over FGAs should be assessed with caution, because virtually no studies
were designed to investigate improvement in depressive symptoms as a
primary outcome (Hasan et al., 2015). Regarding dosing, a low dose
strategy has beenproposed for benzamides (amisulpride and sulpiride),
but the evidence is limited and it is unclear whether this approach can
be extended to other drugs (Pani and Gessa, 2002).

Additionally, antidepressants have been proposed to treat depres-
sion in patients with stable psychotic symptoms. However, two early
systematic meta-analyses did not find conclusive evidence to support
the use of adjunctive antidepressants (Whitehead et al., 2002, 2003).
In contrast, indirect evidence for some beneficial effects of antidepres-
sants comes from other meta-analyses emphasizing small to moderate
effects of antidepressants in the treatment of negative symptoms
(Rummel et al., 2005; Singh et al., 2010), which might be related to an
amelioration of depressive symptoms (Akhondzadeh et al., 2008;
Duinkerke et al., 1993; Spina et al., 1994). Due to the relative lack of
empirical evidence some treatment guidelines do not recommend anti-
depressants for the treatment of depression in schizophrenia
(Buchanan et al., 2010), whereas others recommend careful use in
specific cases such as post-psychotic depression (Hasan et al., 2015).

Apart from pharmacological treatment approaches, Carpenter et al.
(1985) emphasized the importance of psychotherapeutic interventions
to treat negative symptoms secondary to depressive mood. Evidence-
based standard psychotherapeutic interventions such as cognitive
behavioral therapy in depression may be helpful to treat negative
symptoms secondary to depression (Butler et al., 2006). Indeed, there
is some indirect empirical evidence that cognitive behavioral therapy
targeting positive symptoms may have additive modest effects on co-
occurring depressive symptoms (Wykes et al., 2008). However,
evidence for specific psychotherapeutic strategies directly targeting
co-occurring depression in psychosis is still missing (Steel et al.,
2015). An ongoing randomized controlled trial specifically targeting
depression in schizophrenia will try to shed light on this important
issue (Steel et al., 2015).

To summarize, identifying negative symptoms secondary to
depression and treating them successfully remains a major challenge.
Further research on all aspects including clinical assessment and
pharmacological and psychological interventions is urgently needed to
establish more effective treatment strategies.
5. Medication

5.1. General considerations

Side effects of antipsychotic drug treatment have long been consid-
ered to be an important cause of secondary negative symptoms
(Carpenter et al., 1985; Rifkin et al., 1975). In this context it is important
to note that there are different types of side-effects which can resemble
aspects of negative symptoms.

(1) Sedation: antipsychotics can cause sedation depending on the
drug and dosage used (Miller, 2004). Here we use the term
sedation to mean nonspecific sedation (Lewander, 1994), i.e.
somnolence, drowsiness and fatigue. The latter shows clinical
overlap with amotivation.

(2) Akinesia/bradykinesia: akinesia has been applied in a very broad
sense to include aspects of amotivation (Rifkin et al., 1975).
However, for clarity we prefer to restrict this term to reduction
in motor activity (or psychomotor inhibition). Akinesia may
especially affect the subdomain diminished expression, but
reduced motor initiative may also affect ratings of amotivation.

(3) Amotivation: in addition tomotor side effects, the use of antipsy-
chotic drugs has been suggested to impair motivation and goal-
directed behavior (Carpenter et al., 1985) by reducing dopami-
nergic transmission,whichmay be of key relevance tomotivated
behavior (Ikemoto et al., 2015). These effects are thought to
occur independently of sedation and motor inhibition.

Ideally, studies addressing secondary negative symptoms caused by
antipsychoticswould employ scales to disentangle these effects, but this
has actually been done only in a minority of studies. In the following
sections we review the evidence for these secondary negative symp-
toms from studies with healthy volunteers receiving single doses of
antipsychotics and from clinical studies of patients with schizophrenia.

5.2. Challenge studies in healthy volunteers

A series of studies has addressed the potential of antipsychotics to
induce negative symptoms in healthy volunteers. Most studies have
employed single dose challenges for this purpose. The only exception
is the study by Ramaekers et al. (1999), who treated healthy volunteers
for 5 days with either haloperidol (4 mg) or two different doses of
amisulpride (50 mg and 400 mg). Induction of negative symptoms
was seen onlywith haloperidol, but not with either dose of amisulpride.
In single dose challenge studies, risperidone, and to a lesser extent
haloperidol, but not amisulpride or aripiprazole, have been shown to
induce negative symptoms (Artaloytia et al., 2006; Mas et al., 2013,
p. 201; Park et al., 2012). This raises the question of whether the
negative symptom inducing effect of risperidone is related to a non-
dopaminergic mechanism, such as sedation via H1- or α1-receptors,
which occurs less with haloperidol and hardly at all with amisulpride
and aripiprazole.

A number of caveats have to be kept in mind when interpreting
these findings. First, the instruments employed for assessing negative
symptoms are not designed for in-the-moment assessment after an
acute pharmacological challenge. For example, the amotivation ratings
in standard scales (e.g. SANS, BNSS, and CAINS) are based on interview
information covering at least a week. Second, it is very likely that acute
and chronic administration of antipsychotics have different effects.
Thus, acute challenges might not be a good model for secondary nega-
tive symptoms caused by chronic antipsychotic administration. Third,
it is questionable whether antipsychotics have the same effect on
healthy people as on those with schizophrenia.

5.3. Clinical studies in patients with schizophrenia

Based on the considerations above it is essential to investigate
patients receiving antipsychotic treatment over an extended period.
We therefore briefly review the three main approaches to establishing
causality between antipsychotic treatment and negative symptoms,
and highlight some continuing controversies.
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First, very few studies have specifically focused on treatment-
emergent negative symptoms. Generally, negative symptoms decline
when antipsychotic treatment is initiated (Fusar-Poli et al., 2015).
Peralta et al. (2000) have demonstrated that negative symptoms at
discharge are strongly predicted by negative symptoms on admission,
indicating at best a minor role for treatment-emergent negative
symptoms. Another approach to this question is the use of drug wash-
out protocols, which have also been associatedwith stability or increase
of negative symptoms (Kelley et al., 1999; Miller et al., 1994a). Overall,
these studies suggest that at a group level newly started antipsychotics
do not generally cause negative symptoms, but this does not exclude
possible detrimental effects at an individual level.

Second, most studies have not found a direct association between
negative symptoms and antipsychotic dose or plasma level (Fervaha
et al., 2015; Prosser et al., 1987; Tugg et al., 1997), but there are also
divergent findings (Johnson et al., 1994). In particular in older studies,
the relationship between antipsychotic dose and negative symptoms
might have been complicated by the use of anticholinergic drugs
(Prosser et al., 1987). In addition, it is not clear whether higher doses
might affect only specific negative symptom dimensions. For example,
Fervaha et al. (2015) convincingly demonstrated the lack of an
associationwithmotivation, but did not address diminished expression.
Overall, until now there is still little evidence for a general association of
antipsychotic dose with negative symptoms, but again this does not
exclude detrimental effects at an individual level.

Third, some studies have shown that negative symptoms correlate
with ratings of extrapyramidal symptoms (Peralta et al., 2000; Prosser
et al., 1987). These extrapyramidal side effects might have a direct
impact on some aspects of negative symptoms, in particular diminished
expression. On the other hand, extrapyramidal side effects might
indicate increased vulnerability to dopaminergic side effects of antipsy-
chotics, which might not only affect the domain of diminished expres-
sion but also amotivation.

5.4. Neuroimaging findings for secondary negative symptoms caused by
medication

Frontostriatal brain circuits are widely thought to be affected in
negative symptoms and are modulated by antipsychotic medication
(Juckel et al., 2006a, 2006b; Wolkin et al., 1992). In a classical study
using IBZM-SPECT Heinz et al. (1998) showed affective flattening and
avolition to be negatively correlated with D2/D3-receptor availability.
In fMRI studies, patients on FGAs show a reduction of ventral striatal
activation during reward anticipation compared with patients on SGAs
and the relationship between striatal activation and negative symptoms
seems to be stronger with FGAs (Kirsch et al., 2007; Schlagenhauf et al.,
2008). However, a reduced activation in the ventral striatum during
reward processing has also been found with SGAs (Insel et al., 2014).
Despite this rapidly increasing body of research, a dose dependency of
striatal activation and negative symptoms has not been shown, but
would most likely require the inclusion of patients taking a wide
range of antipsychotic doses.

With regard to the frontal cortex, a review of functional neuroimag-
ing studies suggested that antipsychoticswith low dopaminergic recep-
tor affinity and moderate to high serotonergic affinity were associated
with greater activation of the prefrontal cortex (Liemburg et al., 2012).
Thus, fromaneuroanatomical viewpoint these drugsmay be considered
less likely to induce secondary negative symptoms. However, more
research is needed, using extensive interview-based measures and
clinical observations to dissect the possible sources of negative
symptoms, in order to allow stronger conclusions.

5.5. Assessment and treatment

The question of whether negative symptoms are related to antipsy-
chotic drug treatment occurs commonly in clinical practice and requires
a detailed assessment. First, it is essential to obtain information about
the temporal relationship between the emergence of negative symp-
tomsand the start or dose increase of antipsychotic drug treatment. Sec-
ond, there should be at least a clinical assessment of extrapyramidal side
effects, ideally using a rating scale (Gerlach et al., 1993; Simpson and
Angus, 1970). Third, sedation and drowsiness should be assessed clini-
cally, which may be done, for example, with a simple Likert-scale rang-
ing from 0 to 3 (Fervaha et al., 2015).While such informationwill allow
the definition of a clinical index of suspicion, there is no defined cutoff
for drug-induced negative symptoms (see also Mucci et al., this issue
for an empirically defined cut-off on standardized scales).

When antipsychotic induced secondary negative symptoms are
suspected, appropriate intervention is mandatory. A reduction of anti-
psychotic dose has high face validity and is commonly recommended
(Carpenter et al., 1985). However, the evidence base for dose reduction
strategies to treat secondary negative symptoms remains very limited.
In an important recent trial, Takeuchi et al. (2013) demonstrated a
small improvement in negative symptoms associated with reduction
of risperidone or olanzapine dose by 50%. Further research is urgently
needed to investigate the effect of dose reduction strategies and should
also attempt to identify those individuals likely to benefit from such
strategies. Another approach is to switch to an antipsychotic with a dif-
ferent side-effect profile. For example, for a patient with akinesia a
switch to an antipsychotic with lower dopamine receptor affinity
might be helpful, while sedation might require a different switching
strategy. However, until now there have been no switching studies fo-
cused on alleviating secondary negative symptoms. Finally, treatment
with anticholinergic drugs has been thought to alleviate both motor
and non-motor side-effects (Rifkin et al., 1975), but has less relevance
today since first generation antipsychotics are being used less and raises
concerns about the cognitive side effects of anticholinergic drugs.

6. Social deprivation

Thenotion that social deprivationor a hypostimulating environment
can cause negative symptoms stems from classical studies with
chronically institutionalized patients (Barton, 1959; Wing and Brown,
1970). In these patients, symptoms that would be categorized as nega-
tive symptoms today such as decreased spontaneity, reduced curiosity,
reduced drive to interact and blunted affect, have been observed. In two
more recent studies, Oshima et al. (2003, 2005) have also shown a con-
tribution of social environment to negative symptoms in psychiatric
hospitals, using the SANS to assess negative symptoms. Thus, although
longitudinal data are missing, there is evidence for an influence of
hospital environment on negative symptoms. The logical conclusion
would be to expect a positive effect of deinstutionalization on negative
symptoms. However, there is only very limited evidence for a
deinstutionalization effect, which has only been observed, if at all, in
conjunction with intensive community programs (Nordentoft et al.,
1996). As far as we know, the role of environmental stimulation on
outpatients has not been specifically investigated as a causal factor
contributing to negative symptoms. This is an important issue for
further research. Several psychosocial interventions including
community-based treatment have been shown to improve social func-
tioning (social relationships, work, and independent living skills) in
people with schizophrenia (Armijo et al., 2013; Mueser et al., 2013).
However, any specific effect of these interventions on negative
symptoms related to social deprivation has not been studied. Regarding
clinical recommendations, a graded increase in (particularly social) ac-
tivities and rehabilitation programs targeting the skills to successfully
engage in these activities seems advisable (Elis et al., 2013). Social cog-
nitive training programs may be helpful in this regard (Kurtz et al.,
2015). However, the studies evaluating these interventions have not
clearly distinguished primary and secondary negative symptoms due
to hypostimulating environments, which is important in order to define
which intervention is most likely to work for the individual patient.



Fig. 2. Flowchart for assessment and treatment of secondarynegative symptoms. For illustration purposes theflowchart suggests a sequential approach.However,many secondary sources
for negative symptoms may coexist and clinicians should be aware of them at every stage in treatment.
Adapted and modified from Carpenter et al. (1985).

Table 1
Instruments to identify secondary negative symptoms in clinical practice.

Symptom/secondary cause assessed Measure Number of items Length/duration (min)

General assessment of negative symptoms Brief Negative Symptom Scale (BNSS) 13 15
Clinical Assessment Interview for Negative Symptoms (CAINS) 13 30
Schedule for the Deficit Syndrome (SDS)a 6 Not reported
Self-evaluation of Negative Symptoms (SNS); self-rating 20 5

Secondary sources of negative symptoms
Positive psychotic symptoms Brief Psychiatric Rating Scale (BPRS) 18 20–30

Positive and Negative Syndrome Scale (PANSS); items 1–7 30 Up to 45 (all 30 items)
Scale for the Assessment of Positive Symptoms (SAPS) 35 30–45

Depression Calgary Depression Scale for Schizophrenia (CDSS) 9 About 10
Medication side-effectsb Modified Simpson Angus Scale (MSAS) 10 5–10

St. Hans Rating Scale (SHRS) 21 Not reported
Three-point rating scale (0–3) to assess sedation and drowsinessc 1 b5

a The Schedule for theDeficit Syndrome defined 5 secondary sources of negative symptoms (anxiety, drug effect, suspiciousness and other psychotic symptoms,mental retardation, and
depression) which should be ruled out (Kirkpatrick et al., 1989).

b Importantly, the above mentioned rating scales of medication side-effects are only examples among many different useful measures and should not be interpreted as definitive
recommendation.

c Based on Fervaha et al. (2015)
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7. Substance abuse

Substance abuse is one of themost frequent comorbidities in schizo-
phrenia occurring in nearly half of all patients at somepoint during their
lifetime (Buckley et al., 2009). The relevance of secondary negative
symptoms due to substance abuse in patients with schizophrenia has
recently been considered (Kirkpatrick, 2014). Several negative
symptom-like aspects have been observed in different types and stages
of substance abuse. Amotivation has been detected in chronic cannabis
abusers as well as in patients with stimulant use disorders (Gawin and
Kleber, 1986; Kalechstein et al., 2002; Leventhal et al., 2008; Rovai
et al., 2013). Additionally, anhedonia has been widely recognized in
substance use disorders with critical clinical relevance due to the
association with increased drug craving and risk for relapse (Garfield
et al., 2014). Despite this interesting link between negative symptoms
and addiction, it is not clear whether comorbid substance abuse in
schizophrenia affects negative symptoms (Large et al., 2014). There is
an unmet need to clarify the relation of substance abuse with negative
symptoms in patients with schizophrenia, including elucidation of
acute versus chronic drug effects.
8. Conclusion

Thirty years after Carpenter's description, the concept of secondary
negative symptoms is more relevant than ever. Research over recent
decades has helped to better define the main sources of secondary
negative symptoms. However, far too little research has focused
primarily on secondary negative symptoms. As a consequence, the un-
derlying mechanisms of secondary negative symptoms are still poorly
understood.

For further researchwe recommend a number of steps. First, the use
of newer psychopathological assessment instruments should help to
clearly define which negative symptom domains are related to specific
causes of secondary negative symptoms. Second, while most research
into negative symptoms currently tries to exclude or control for second-
ary negative symptoms, a research agenda into secondary negative
symptoms would have to take the opposite approach and include
patients with the full range of putative causes of interest (e.g. depres-
sion). Third, the investigation of the effects of treating depression and
medication side-effects on improving secondary negative symptoms
should have a high priority.

Although evidence-based treatment recommendations for second-
ary negative symptoms remain sparse, clinicians must deal with these
common symptoms in everyday practice. Preconditions for the
adequate treatment of secondary negative symptoms are awareness of
these phenomena and the careful assessment of potential causes.
Table 1 provides suggestions for current instruments, which can be
used to complement the clinical interview to identify secondary
negative symptoms. However, this captures only some examples out
ofmanyuseful instruments and should not be interpreted as a definitive
solution for the identification of secondary negative symptoms. Finally,
we would like to propose a revision of Carpenter's model for the
identification and treatment of secondary negative symptoms that
takes into account the research reviewed here (see Fig. 2).
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