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REVIEW ARTICLE OPEN

Avolition as the core negative symptom in schizophrenia:
relevance to pharmacological treatment development
Gregory P. Strauss1✉, Lisa A. Bartolomeo1 and Philip D. Harvey2

Negative symptoms have long been considered a core component of schizophrenia. Modern conceptualizations of the structure of
negative symptoms posit that there are at least two broad dimensions (motivation and pleasure and diminished expression) or
perhaps five separable domains (avolition, anhedonia, asociality, blunted affect, alogia). The current review synthesizes a body of
emerging research indicating that avolition may have a special place among these dimensions, as it is generally associated with
poorer outcomes and may have distinct neurobiological mechanisms. Network analytic findings also indicate that avolition is highly
central and interconnected with the other negative symptom domains in schizophrenia, and successfully remediating avolition
results in global improvement in the entire constellation of negative symptoms. Avolition may therefore reflect the most critical
treatment target within the negative symptom construct. Implications for targeted treatment development and clinical trial design
are discussed.

npj Schizophrenia            (2021) 7:16 ; https://doi.org/10.1038/s41537-021-00145-4

OVERVIEW
Negative symptoms were initially described by Kraepelin and
Bleuler, the founders of the modern schizophrenia construct1–3.
Kraepelin defined schizophrenia or “dementia praecox” as an
illness with a progressively deteriorating course across multiple
features starting in the late teens or early adulthood. Less known,
but equally central, is the role Kraepelin attributed to avolition in
its vital impact on the manifestation of schizophrenia, “a
weakening of those emotional activities which permanently form
the mainsprings of volition…“2,3. Similarly, Bleuler pointed out
that “indifference seems to be the external sign of their state…
The will…disturbed in a number of ways, but above all by the
breakdown of the emotions…The patients appear lazy and
negligent because they no longer have the urge to do anything
either of their own initiative or at the bidding of another.“1.
Although conceptualizations of negative symptoms have been
refined over the years4, reduced motivation and diminished
emotional expression are still considered core facets of the
illness5,6.
The introduction of DSM classification in the 1950s and 1960s

was an attempt to improve communication between mental
health professionals and achieve reliability among clinicians and
researchers7. With the focus on reliability of measurement central
to successive modifications of the diagnostic systems (Feigher
Criteria, Research Diagnostic Criteria, DSM-III8), it is natural that
much of the focus was on positive symptoms. Positive symptoms,
and especially first-rank symptoms, such as thought insertion,
withdrawal, and broadcasting, or delusions of control, can be
more reliably reported, observed, quantified and communicated
than negative symptoms. The rating scales used to collect
diagnostic information such as the Current and Past Psycho-
pathology Scales (CAPPS9), the Schedule for Affective Disorders
and Schizophrenia (SADS10), and eventually the Structured Clinical
Interview for the DSM (SCID), featured detailed descriptions of
multiple positive symptoms and a deemphasis on the assessment
of negative symptoms. For instance, the 2007 edition of the SCID,

developed for the DSM-IV-TR edition11, assesses 15 different
delusions, 8 different hallucinations, and 3 negative symptoms:
Avolition, Alogia, and Affective flattening. The availability of
antipsychotic drugs, which ameliorate positive symptoms, but
worsen or do not improve negative symptoms, has further
highlighted the role of positive symptoms.
Nevertheless, researchers and clinicians rapidly realized that

negative symptoms, a core feature of schizophrenia and the main
contributor to the disease’s burden12–16, remained unaddressed
by antipsychotic drugs17,18. Currently, no medication has received
an indication for negative symptoms from the United States Food
and Drug Administration and there is no recommended
pharmacological treatment for negative symptoms in schizophre-
nia19. This awareness triggered a renewed interest in developing
targeted treatments for negative symptoms4.

THE CURRENT MEASUREMENT OF NEGATIVE SYMPTOMS:
INSTRUMENTS AND THEIR PROPERTIES
Simply viewed, negative symptoms encompass all that is missing
from the normal range of emotions and behaviors. The definitions
of negative symptoms and the related measurement scales are
broad aggregates of examiner observations and examinee reports.
Central to this challenge is the lack of a clear definition of what is
“the normal range” of these behaviors. While the extremes of
normality and abnormality in this domain can be identified with
ease, the extent to which more moderate behaviors are
quantified, defining incremental levels of impairment and a clear
threshold for separation from “normal”, is challenging. Further,
despite active research in the field, no objective bio-markers to
diagnose or quantify negative symptoms are currently available.
Therefore, what is observed and reported is unavoidably affected
by subjective interpretations, raising questions about validity and
reliability of the assessments of this construct20–22.
The first attempts to quantify negative symptoms were the Brief

Psychiatric Rating Scale (BPRS23) Scale for the Assessment of
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Negative Symptoms (SANS24), Positive and Negative Syndrome
Scale (PANSS25), and Negative Symptom Assessment26. However,
these first-generation scales have been criticized in recent years
due to outdated item content, conceptual limitations, overreliance
on behavioral indicators at the expense of experiential factors, and
psychometric issues20.
As an example of issues associated with outdated item content

and conceptual limitations, researchers who factor-analyzed the
PANSS criticized the content of the original PANSS negative
symptoms subscale as including items which, on the one hand,
conceptually should not have been designated as negative
symptoms, and on the other hand, misclassified negative
symptoms under the general symptom’s subscale27. Furthermore,
both the PANSS and the SANS contain items that assess cognitive
functions and disorganization rather than negative symptoms20.
Finally, the PANSS item assessing “active social avoidance” (G16),
is clustered among the general psychopathology subscale items in
the original scale25, and is found to be statistically related to other
negative symptoms, as evidenced by its repeated loading with
other negative symptoms in factor analyses of the PANSS28–30.
However, according to the last edition of the PANSS Manual,
G16 should assess social withdrawal due to fear, hostility, and
distrust. Therefore, it clearly seems to be defined as a secondary
negative symptom31 and possibly should not be used as an
indicator of asociality.
Overreliance on potentially multi-determined behavioral indi-

cators is apparent in the SANS and PANSS, which focus on the
behavioral/functional consequences of avolition-apathy, but not
the subjective, internal experience and emotional aspect of
avolition, understood to be the very core of the schizophrenic
illness32. The SANS, for instance, defines several elements of real-
world functioning as negative symptoms, rather than as a
potential behavioral consequence of these symptoms (e.g.,
impersistence in work and school). Because a patient’s behavior
and functioning can be affected by many factors external to the
illness, such as poverty, social exclusion, poor education, and
limited work and social opportunities, assessments made pre-
dominantly on observed behavior and function (although reliable)
may lead to a biased assessment of the severity of negative
symptoms in general, and of avolition in particular. There are other
illness-related factors such as delusions and hallucinations that
lead to episodic reductions in functional behaviors as well. Finally,
it is critical for valid ratings to disentangle primary, illness-related,
negative symptoms and secondary negative symptoms, which can
be related to other illness-related variables, social factors, or
concurrent pharmacological factors. This process, while critical, is
often very difficult and requires both separation of subjective
experiences from actual behaviors and longitudinal considerations
of the influence of psychosis on apparent negative symptoms.
These limitations and uncertainties have spurred debate around

the definition of negative symptoms and given rise to the second-
generation of measurement instruments attempting to address
limitations of the previous scales4,33. These scales include the
Clinical Assessment Interview for Negative Symptoms (CAINS34)
and Brief Negative Symptoms Scale (BNSS35). Both measures were
designed to assess the 5 core negative symptom domains
delineated in the 2005 NIMH Consensus Development Conference
(anhedonia, avolition, asociality, alogia, blunted affect) according
to modern conceptualizations4. Psychometric properties of the
CAINS and BNSS have been excellent for English and translated
versions (e.g., test-retest reliability, internal consistency, inter-rater
agreement, convergent validity, discriminant validity)34,36. Sensi-
tivity to change, for both total and domain scores, has been
demonstrated in clinical trials37,38. To further improve the
assessment of negative symptoms and obtain longitudinal rather
than cross-sectional data, a third-generation of measurement
tools, based on digital phenotyping (i.e., the use of mobile devices,
such as smartphones and smartbands, to initiate data collection in

everyday life) is currently under development. Both active (e.g.,
ecological momentary assessment surveys, ambulatory videos)
and passive (e.g., geolocation, accelerometry, acoustic measures)
digital phenotyping measures may hold promise for measuring
negative symptoms more objectively in the context of everyday
life39–42.
Based on a consensus delineated in the National Institute of

Mental Health Consensus Development Conference4, and on
factor analysis of the assessment scales, the current concept of
negative symptoms encompasses the following domains:

(1) Blunted affect: a decrease in the outward expression of
emotion in relation to facial expression, vocal expression,
and body gestures.

(2) Alogia: a reduction in the quantity of speech or amount of
spontaneous elaboration.

(3) Anhedonia: reductions in the intensity and/or frequency of
pleasurable experiences across activity domains (e.g., social,
physical, recreational, work/school).

(4) Asociality: a reduction in the frequency of social interaction
and interest in forming close relationships with others.

(5) Avolition: a reduction in the initiation of and persistence in
goal-directed activities, and the desire to perform such
activities. It is both a subjective reduction in interests and
desires (internal experience) and a behavioral reduction of
self-initiated and purposeful acts, which should only be
considered negative symptoms if the behavior is a direct
consequence of the internal state.

Initial exploratory factor analytic studies of the PANSS, SANS,
CAINS, and BNSS indicated that these 5 domains produce a 2-
factor structure, reflecting diminished expression (EXP) and
motivation and pleasure (MAP)5,6,32,34,36,43. More recent confirma-
tory factor analyses and network analyses indicate that negative
symptoms are best conceptualized in relation to either 5 discrete
domains (anhedonia, avolition, asociality, blunted affect, alogia) or
a hierarchical structure consisting of two overarching higher-order
dimensions (MAP and EXP) that have more basic subordinate
domains (MAP= anhedonia, avolition, asociality; EXP= blunted
affect, alogia)32,37,43–46. Thus, both two dimension and five domain
conceptualizations of negative symptoms are highly relevant32

and are in no way mutually exclusive.
In summary, older scales, such as the PANSS and its sub-scales,

although still widely used in research and drug development, are
not ideal for assessing negative symptoms as currently concep-
tualized. Newer scales, which already have good validation data,
such as the BNSS and its respective subscales and domains, may
be more appropriate for the evaluation of pharmacological
treatments targeting negative symptoms or specific elements of
negative symptoms, such as avolition, because they capture both
manifestations of the symptom, internal motivation, and real-
world behavior37, rather than just the observable behavioral
dimension, as is the case with PANSS.

THE CONCEPT OF AVOLITION AND ITS CENTRAL ROLE IN
NEGATIVE SYMPTOMS OF SCHIZOPHRENIA
Avolition reflects the decrease in the motivation to initiate and
perform purposeful activities27,47. In the larger picture, the
individual seems to experience a lack of interest in improving
themselves intellectually, physically, socially, and financially. The
activities that are not performed range from elementary ones,
such as grooming, personal hygiene, or preparing food, and
extending to more complex acts, such as going to work and/or
school and engaging in social activities. A person experiencing
avolition may stay at home, staring at the TV for hours and days,
hardly following the content, rather than seek work or peer
interaction. In fact, EMA surveys of participants with schizophrenia
who are rated as having avolition often find that they are home
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and alone for the majority of the day48 and that they are more
likely than healthy people to have only engaged in one, typically
inactive, activity in the past hour12. Differently from a person
experiencing a major depression associated with unipolar or
bipolar disorder, a person experiencing avolition would not
necessarily complain of depressed mood, insomnia, guilt, or
suicidal thoughts. Even anxious mood seems absent in people
experiencing avolition, suggesting a general experiential
emptiness.
Occasionally, avolition can manifest in an individual who does

not visibly meet DSM/ICD criteria for mental illness49. However, in
most cases, avolition is an underlying symptom of a complex
mental illness50. The most common and severe manifestation of
avolition occurs in schizophrenia and schizophrenia-spectrum
disorder. Still, it has also been described in autism and all ranges
of affective and personality disorders50.
Avolition is common in first-episode schizophrenia cases51, and

in even higher proportion in individuals at high risk for
schizophrenia52, regardless of whether they develop the full
syndrome of schizophrenia or not. Avolition is the strongest and
most reliable predictor of certain elements of functional out-
comes13,53–56. Furthermore, lack of motivation has been found to
mediate the relationship between cognitive impairment and poor
social outcomes57. Avolition seems to be associated with poor
premorbid social adjustment during childhood, insidious onset of
psychosis, deficits in executive functioning and abstraction-
flexibility, and male gender58,59.
Avolition, apathy, anhedonia and amotivation, have created a

nomenclature conundrum which reflects both a certain degree of
phenomenological overlap and a likely pathophysiologic inter-
connection mediated by dysfunctional motivational circuit21,60,61.
Motivation is a multi-dimensional construct, affecting hedonic
experience, reward prediction, reward valuation, and effort
valuation. This is the framework adopted by the positive valence
system of the Research Domain Criteria (RDoC)62. It has been
postulated that abnormalities in reward functions affect motiva-
tion in schizophrenia61,63. Apparently, patients with schizophrenia
experience levels of pleasure similar to healthy controls when
engaging in pleasant activities37. However, they less frequently
engage in behaviors aimed at obtaining rewards and goal-
directed outcomes because they have decreased capacity to
anticipate future rewards21. Deficits in other aspects of reward
processing may also play a role in preventing intact hedonic
responses from influencing decision-making abilities needed to
initiate goal-directed activity, such as effort-cost computation,
reinforcement learning, and value representation61,64–66.
The central role of avolition in schizophrenia patients with

negative symptoms is supported by network analysis37. Network
analysis is used to assess complex systems, focusing on the
interrelatedness of system components. The idea behind this
approach is that psychiatric disorders emerge from the interac-
tions among symptoms in a network; hence the presence of one
symptom increases the probability that a related set of symptoms
will also manifest. Symptoms are viewed in terms of their density,
and dense networks are closely interconnected and co-activate
once symptoms exacerbate, forming closely joined clusters of
psychopathologies that support each other and become self-
sustaining. Often, an individual symptom, avolition for example,
will be more central than others in a network, with strong
interconnections to other symptoms that cause those symptoms
to emerge whenever the central symptom is manifested. In tightly
connected networks, the activation of a central symptom may
lead to the activation of other symptoms, even after the factors
that triggered it had disappeared. This process may account for
the symptom’s chronicity. Rather than examine each symptom
individually, as a single effect of a causal disorder, network
analysis considers the interaction between each symptom and all
the other ones. For example, it is plausible that avolition is also a

determinant of decreased speech output (alogia), reductions in
facial and vocal expression of emotion (blunted affect), slow
movements, diminished pursuit of pleasurable activities or the
ability to enjoy them (anhedonia), and limited engagement in
social interactions (asociality) due to a common amotivational
substrate. The ability to engage in these behaviors may be
preserved, but the level of motivation needed for behavioral
initiation may not cross the threshold required to execute
them61,67. Therefore, pharmacological agents which can improve
a central symptom such as lack of motivation may result in the
overall improvement of negative symptoms37.
Rating scales of avolition mostly include a retrospective

assessment, which combines several sources of information. In
the SANS, apathy/avolition is assessed by three items, exclusively
focusing on the subject’s behavior: grooming, persistence at work/
school, and physical anergia. In the PANSS, two items assess
avolition: emotional withdrawal (N2) and passive apathetic social
withdrawal (N4), both of which rely upon caregiver’s report on the
patient’s interest and emotional involvement in daily activities.
The BNSS includes two distinct items for avolition, internal
experience, and avolition behavior; both items of these items
cover motivation for work/school, recreational activity, self-care,
and general time spent in inactivity. The CAINS uses two items to
assess avolition: motivation to work or attend school and
motivation for recreational activities. The relative weight that
should be assigned in rating avolition to the patient’s report
versus the caregiver’s report is still a matter of debate among
psychometricians68.
Similar to negative symptoms in general, attributing passively or

actively originating reductions in social engagement only to
avolition may be problematic, because reduced social engage-
ment can be determined by multiple factors other than avolition.
There are clearly demonstrated connections between lack of
opportunity (related to social and economic deprivation), lack of
social skills, impairments in social cognition, rejection related to
family conflicts, exclusion related to stigma, or preoccupation with
delusions and hallucination. These factors have origins in society,
the individual, their families, and the other features of illness. All
these factors can contribute to observations of impoverished
social networks, yet these factors are distinct from social or
occupational failures that derive from avolition. Thus, although
reliance on behavioral observations may be more accurate than
self-reports69, both can lead to erroneous ratings on existing
scales, for reasons that do not reflect avolition15,70.
As there is a phenomenological and functional overlap between

avolition, anhedonia, and apathy, the question of whether there is
a separate biological mechanism for avolition is still under
investigation. Studies have proposed that blunted dorsal striatal
activity might be specifically related to avolition (motivation) and
not to anhedonia (pleasure) and could be a neural correlate of
impaired action-selection63. Avolition and anhedonia aspects of
apathy can be mapped onto functional cortico-striatal pathways.
Two possible mechanisms have been proposed: a) a dysfunctional
motivational value circuit related to (anticipatory) anhedonia, and
b) a dysfunctional motivational salience circuit related to avolition
(lack of motivation)15. Regarding a trans-diagnostic understanding
of these distinct mechanisms, it is also relevant to investigate the
overlap and differentiation of apathy, anhedonia, and depression.
Apathy and depression occur trans-diagnostically in neurological
and psychiatric disorders. Anhedonia is a symptom of apathy in
schizophrenia, but also a core symptom of depression71. It has
been suggested that the overlap between anhedonia and apathy
in schizophrenia can be explained by specific deficits in
anticipatory anhedonia, while consummatory hedonic experiences
are relatively intact21,72. Similarly, it is a common phenomenolo-
gical complaint among people experiencing major depression
that the consummatory element of the anhedonia sequence is
actually impaired: “Nothing tastes as good or feels as good.”
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Recent research has suggested that major depression may be
associated with both anticipatory and consummatory anhedo-
nia72. Trans-diagnostic multi-component frameworks of apathy
and anhedonia might help to identify shared and distinct
behavioral, computational, and neuroimaging parameters of both
conditions—whether motivational (avolition) and hedonic (anhe-
donia) aspects of apathy can be mapped onto a distinct functional
cortico-striatal pathway.

AVOLITION AND DRUG DEVELOPMENT
After two decades of psychotropic drug development with
moderately superior tolerability profile over the previous drugs,
the 2000s have been characterized by stagnation of productivity
in psychiatric drug development73,74. The stagnation has been
attributed to a lack of pathophysiological understanding of the
mental disorders, difficulties in defining targets, poor translation
from animal models to human, and the absence of biological
markers74. Adherence to diagnostic systems that were not
specifically designed for drug development, such as the DSM,
and the use of overinclusive outcome measures and scales has
also been suggested as a major reason for the failure to develop
novel psychotropics75–77.
In this regard, treatment trials targeting negative symptoms in

schizophrenia are not different in that they enroll patients whose
brain dysfunctions are probably caused by diverse, heterogenous
biological underpinnings. For example, a 20-year-old participant in
a work rehabilitation program with poor premorbid adjustment,
with an IQ of 85, persistent but low-intensity paranoid ideation,
active social withdrawal, and severe alogia differs from a 35-year-
old formerly practicing lawyer with an IQ of 120 in the 8th month
of remission from what has been the second episode of acute
psychosis, who is currently incapacitated by severe avolition,
reduced facial expression, and restricted vocal inflection. Never-
theless, both would probably qualify for a trial targeting negative
symptoms in schizophrenia78.
Indeed, it is accepted by academicians, clinicians, and regulators

that the behavioral syndromes defined by DSM classifications and
the assessment scales attempting to define the severity of these
impairments do not correspond to specific, putative biological
processes and brain abnormalities. Nevertheless, meeting criteria
for the DSM classifications and manifesting a threshold level of
severity still constitute the criteria for patients’ inclusion in trials
and the basis for independent investigator-initiated studies and
new drug applications.
While the solution depends on progress in understanding

normal and abnormal brain functioning, the general idea is to
reconsider the relationship between psychiatric disorders and
drug development in the following manner: (a) identify basic
symptoms that manifest trans-diagnostically across DSM syn-
dromes; (b) identify biological circuits or genetic-molecular
processes and markers common to these manifestations; (c)
design and utilize inclusions and outcome severity scales focused
on narrow, easily definable symptoms; and (d) devise therapeutic
interventions that engage targets common to these circuits and/
or genetic-molecular processes.
Concurrently, it is important as well to determine the breadth of

targeted symptoms. Depending on the rating scale, negative
symptoms have at least two and probably 5 dimensions that are
separable from each other in terms of evaluation of the presence
and severity of the features. As noted above in the discussion of
network analysis, some of the negative symptoms features may be
central and others may be determined by the presence and level
of severity of the central features. Thus, the peripheral features are
likely driven both the central features and other factors. The other
factors, as described above, may have nothing to do directly with
psychiatric illnesses. In a sense, treatment of the peripheral
features would be much more challenging, and much less likely to

result in functional gains than treatment of central features.
Conversely, targeting central features identified using network
approaches may be a more efficient approach that yields
widespread improvement in negative symptoms and, in turn,
improved functioning.
RDoC, the initiative of the US National Institute of Mental Health

(NIMH), is such an approach of defining critical dimensions or
domains of functioning that are smaller than syndromes, not
necessarily pathological on their own, and definable with greater
levels of specificity. It proposes to divide current DSM syndromes
into simpler, more basic, observable manifestations for which
measurable physiological correlates can be devised79. The
assumption is that observable behaviors and emotions and their
respective neurobiological measurable correlates span multiple
DSM disorders80 and may be combined with each other in order
to produce the larger syndromes74. However, if the larger
syndrome cannot be produced when the smaller domain is
absent, then treatment of these smaller domains may have the
potential to reduce morbidity in ways that are equivalent to the
treatment of the larger syndrome.
An initiative similar to the RDoC is the Psychiatric Ratings using

Intermediate Stratified Markers (PRISM). It is a European Union-
funded initiative intending to investigate the common and the
distinct biological background of reduced social engagement in
schizophrenia, major depressive disorder (MDD), and Alzheimer
disease (AD), and to identify biological targets that will inform the
development of drugs for avolition and reduced social engage-
ment across syndromes74. However, reduced social engagement is
nevertheless a complex behavior that can be modulated by aging,
concomitant medical or neuropsychiatric conditions, social, voca-
tional, and economic circumstances. A more basic component of
reduced social engagement is disturbance in motivation or
avolition which, like the larger construct of reduced social
engagement, is manifested in stroke81, traumatic brain injury82,
schizophrenia, and MDD83. Looking beyond the restrictions of the
DSM system, it might be possible to develop a drug to treat these
conditions trans-diagnostically. Unfortunately, previous attempts to
target neurochemical systems that have been implicated across
these conditions have generally been unsuccessful84–87. Since most
of these drugs have primarily targeted dopaminergic mechanisms,
exploration of non-dopaminergic targets may be beneficial, as
there has been some recent evidence for success with drugs
achieving their action via non-dopaminergic mechanisms88–90.
Since such drugs have been shown to achieve their effects by
impacting avolition from a network perspective, focusing on this
most central component of negative symptoms may be key to
observing widespread improvements in negative symptoms37.

CONCLUSIONS
The current trend to identify basic symptoms that manifest trans-
diagnostically, investigate biological circuits and markers common
to these manifestations, and to develop drugs that engage targets
common to these trans-diagnostic circuits and/or genetic-
molecular methods should be encouraged.

Received: 5 October 2020; Accepted: 9 December 2020;

REFERENCES
1. Bleuler, M. Conception of Schizophrenia Within the Last Fifty Years and Today

[abridged]. (SAGE Publications, 1963).
2. Kraepelin, E. Dementia Praecox and Paraphrenia. (RM Barclay, Trans, 1971 (original

work published 1919)).
3. Kraepelin, E. Psychiatry: A Textbook for Students and Physicians. Vol. 2 (Science

History Publications, 1990 (original work published 1899)).

G.P. Strauss et al.

4

npj Schizophrenia (2021)    16 Published in partnership with the Schizophrenia International Research Society



4. Kirkpatrick, B., Fenton, W. S., Carpenter, W. T. Jr. & Marder, S. R. The NIMH-
MATRICS consensus statement on negative symptoms. Schizophr. Bull. 32,
214–219 (2006).

5. Blanchard, J. J. & Cohen, A. S. The structure of negative symptoms within schi-
zophrenia: implications for assessment. Schizophr. Bull. 32, 238–245 (2006).

6. Harvey, P. D. et al. Depression and reduced emotional experience in schizo-
phrenia: Correlations with self-reported and informant-rated everyday social
functioning. J. Exp. Psychopathol. 10, 2043808719829313 (2019).

7. Feighner, J. P. et al. Diagnostic criteria for use in psychiatric research. Arch. Gen.
Psychiatry 26, 57–63 (1972).

8. Kendler, K. S., Muñoz, R. A. & Murphy, G. The development of the Feighner
criteria: a historical perspective. Am. J. Psychiatry 167, 134–142 (2010).

9. Endicott, J. & Spitzer, R. L. Current and past psychopathology scales (CAPPS):
rationale, reliability, and validity. Arch. Gen. Psychiatry 27, 678–687 (1972).

10. Endicott, J. & Spitzer, R. L. A diagnostic interview: the schedule for affective
disorders and schizophrenia. Arch. Gen. Psychiatry 35, 837–844 (1978).

11. First, M. B., Spitzer, R. L., Gibbon, M. & Williams, J. B. Structured Clinical Interview for
DSM-IV-TR Axis I Disorders, research version, patient edition (SCID-I/P, 2002).

12. Strassnig, M., Harvey, P., Miller, M., Depp, C. & Granholm, E. Real world sedentary
behavior and activity levels in patients with schizophrenia and controls: an
ecological momentary assessment study. Ment. Health Phys. Activ. (in press).

13. Foussias, G., Mann, S., Zakzanis, K. K., van Reekum, R. & Remington, G. Motiva-
tional deficits as the central link to functioning in schizophrenia: a pilot study.
Schizophr. Res. 115, 333–337 (2009).

14. Strauss, G. P., Harrow, M., Grossman, L. S. & Rosen, C. Periods of recovery in deficit
syndrome schizophrenia: a 20-year multi-follow-up longitudinal study. Schizophr.
Bull. 36, 788–799 (2010).

15. Galderisi, S., Mucci, A., Buchanan, R. W. & Arango, C. Negative symptoms of
schizophrenia: new developments and unanswered research questions. Lancet
Psychiatry 5, 664–677 (2018).

16. Foussias, G., Agid, O., Fervaha, G. & Remington, G. Negative symptoms of schi-
zophrenia: clinical features, relevance to real world functioning and specificity
versus other CNS disorders. Eur. Neuropsychopharmacol. 24, 693–709 (2014).

17. Kirschner, M., Aleman, A. & Kaiser, S. Secondary negative symptoms—a review of
mechanisms, assessment and treatment. Schizophr. Res. 186, 29–38 (2017).

18. Fusar-Poli, P. et al. Treatments of negative symptoms in schizophrenia: meta-
analysis of 168 randomized placebo-controlled trials. Schizophr. Bull. 41, 892–899
(2015).

19. Buchanan, R. W. et al. The 2009 schizophrenia PORT psychopharmacological
treatment recommendations and summary statements. Schizophr. Bull. 36, 71–93
(2010).

20. Blanchard, J. J., Kring, A. M., Horan, W. P. & Gur, R. Toward the next generation of
negative symptom assessments: the collaboration to advance negative symptom
assessment in schizophrenia. Schizophr. Bull. 37, 291–299 (2011).

21. Gard, D. E., Kring, A. M., Gard, M. G., Horan, W. P. & Green, M. F. Anhedonia in
schizophrenia: distinctions between anticipatory and consummatory pleasure.
Schizophr. Res. 93, 253–260 (2007).

22. Strauss, G. P. & Gold, J. M. A new perspective on anhedonia in schizophrenia. Am.
J. Psychiatry 169, 364–373 (2012).

23. Overall, J. E. & Gorham, D. R. The brief psychiatric rating scale. Psychol. Rep. 10,
799–812 (1962).

24. Andreasen, N. C. Scale for the assessment of negative symptoms (SANS). Br. J.
Psychiatry 155, 53–58 (1989).

25. Kay, S. R., Fiszbein, A. & Opler, L. A. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr. Bull. 13, 261–276 (1987).

26. Alphs, L. D., Summerfelt, A., Lann, H. & Muller, R. J. The negative symptom
assessment: a new instrument to assess negative symptoms of schizophrenia.
Psychopharmacol. Bull. 25, 159–163 (1989).

27. Messinger, J. W. et al. Avolition and expressive deficits capture negative symptom
phenomenology: implications for DSM-5 and schizophrenia research. Clin. Psy-
chol. Rev. 31, 161–168 (2011).

28. Harvey, P. D., Khan, A. & Keefe, R. S. E. Using the positive and negative syndrome
scale (PANSS) to define different domains of negative symptoms: prediction of
everyday functioning by impairments in emotional expression and emotional
experience. Innov. Clin. Neurosci. 14, 18–22 (2017).

29. Marder, S. R., Davis, J. M. & Chouinard, G. The effects of risperidone on the five
dimensions of schizophrenia derived by factor analysis: combined results of the
North American trials. J. Clin. Psychiatry 58, 538–546 (1997).

30. Khan, A. et al. Negative symptom dimensions of the positive and negative syn-
drome scale across geographical regions: implications for social, linguistic, and
cultural consistency. Innov. Clin. Neurosci. 14, 30–40 (2017).

31. Kirkpatrick, B., Mucci, A. & Galderisi, S. Primary, enduring negative symptoms: an
update on research. Schizophr. Bull. 43, 730–736 (2017).

32. Strauss, G. P., Ahmed, A. O., Young, J. W. & Kirkpatrick, B. Reconsidering the latent
structure of negative symptoms in schizophrenia: a review of evidence sup-
porting the 5 consensus domains. Schizophr. Bull. 45, 725–729 (2018).

33. Marder, S. R. & Kirkpatrick, B. Defining and measuring negative symptoms of
schizophrenia in clinical trials. Eur. Neuropsychopharmacol. 24, 737–743 (2014).

34. Kring, A. M., Gur, R. E., Blanchard, J. J., Horan, W. P. & Reise, S. P. The Clinical
Assessment Interview for Negative Symptoms (CAINS): final development and
validation. Am. J. Psychiatry 170, 165–172 (2013).

35. Kirkpatrick, B. et al. The Brief Negative Symptom Scale: psychometric properties.
Schizophrenia Bull. 37, 300–305 (2011).

36. Strauss, G. P. et al. Factor structure of the Brief Negative Symptom Scale. Schi-
zophr. Res. 142, 96–98 (2012).

37. Strauss, G. P. et al. Network analysis indicates that avolition is the most central
domain for the successful treatment of negative symptoms: evidence from the
roluperidone randomized clinical trial. Schizophr. Bull. 46, 964–970 (2020).

38. Kirkpatrick, B. et al. The Brief Negative Symptom Scale (BNSS): Sensitivity to
treatment effects. Schizophr. Res. 197, 269–273 (2018).

39. Depp, C. et al. GPS mobility as a digital biomarker of negative symptoms in
schizophrenia: a case control study. NPJ Digit. Med. 2, https://doi.org/10.1038/
s41746-019-0182-1 (2019).

40. Raugh, I. M. et al. Geolocation as a digital phenotyping measure of negative
symptoms and functional outcome. Schizophr. Bull., https://doi.org/10.1093/
schbul/sbaa121 (2020).

41. Cohen, A. et al. Using machine learning of computerized vocal expression to
measure blunted vocal affect and alogia. NPJ Schizophr. (in press).

42. Cohen, A. S. et al. Digital phenotyping of negative symptoms: the relationship to
clinician ratings. Schizophr. Bull. https://doi.org/10.1093/schbul/sbaa065 (2020).

43. Horan, W. P., Kring, A. M., Gur, R. E., Reise, S. P. & Blanchard, J. J. Development and
psychometric validation of the Clinical Assessment Interview for Negative
Symptoms (CAINS). Schizophr. Res. 132, 140–145 (2011).

44. Ahmed, A. O. et al. Cross-cultural validation of the 5-factor structure of negative
symptoms in schizophrenia. Schizophr. Bull. 45, 305–314 (2019).

45. Mucci, A. et al. A large European, multicenter, multinational validation study of
the Brief Negative Symptom Scale. Eur. Neuropsychopharmacol. 29, 947–959
(2019).

46. Ang, M. S., Rekhi, G. & Lee, J. Validation of the Brief Negative Symptom Scale and
its association with functioning. Schizophr. Res. 208, 97–104 (2019).

47. Epstein, J. & Silbersweig, D. The neuropsychiatric spectrum of motivational dis-
orders. J. Neuropsychiatry Clin. Neurosci. 27, 7–18 (2015).

48. Granholm, E. et al. What do people with schizophrenia do all day? ecological
momentary assessment of real-world functioning in schizophrenia. Schizophr.
Bull. 46, 242–251 (2019).

49. Werbeloff, N. et al. The association between negative symptoms, psychotic
experiences and later schizophrenia: a population-based longitudinal study. PLoS
ONE 10, e0119852–e0119852 (2015).

50. Strauss, G. P. & Cohen, A. S. A transdiagnostic review of negative symptom
phenomenology and etiology. Schizophr. Bull. 43, 712–719 (2017).

51. Fervaha, G., Foussias, G., Takeuchi, H., Agid, O. & Remington, G. Measuring
motivation in people with schizophrenia. Schizophr. Res. 169, 423–426 (2015).

52. Sauvé, G., Brodeur, M. B., Shah, J. L. & Lepage, M. The prevalence of negative
symptoms across the stages of the psychosis continuum. Harv. Rev. Psychiatry 27,
15–32 (2019).

53. Strassnig, M. T. et al. Determinants of different aspects of everyday outcome in
schizophrenia: The roles of negative symptoms, cognition, and functional capa-
city. Schizophr. Res. 165, 76–82 (2015).

54. Eack, S. M. & Keshavan, M. S. Cognition, negative symptoms, and functional
outcome in psychosis. Schizophr. Res., https://doi.org/10.1016/j.schres.2020.06.029
(2020).

55. Nakagami, E., Xie, B., Hoe, M. & Brekke, J. S. Intrinsic motivation, neurocognition
and psychosocial functioning in schizophrenia: testing mediator and moderator
effects. Schizophr. Res. 105, 95–104 (2008).

56. Galderisi, S. et al. The influence of illness-related variables, personal resources and
context-related factors on real-life functioning of people with schizophrenia.
World Psychiatry 13, 275–287 (2014).

57. Ventura, J., Hellemann, G. S., Thames, A. D., Koellner, V. & Nuechterlein, K. H.
Symptoms as mediators of the relationship between neurocognition and func-
tional outcome in schizophrenia: a meta-analysis. Schizophr. Res. 113, 189–199
(2009).

58. Strauss, G. P. et al. Deconstructing negative symptoms of schizophrenia:
avolition-apathy and diminished expression clusters predict clinical presentation
and functional outcome. J. Psychiatr. Res. 47, 783–790 (2013).

59. Faerden, A. et al. Apathy and functioning in first-episode psychosis. Psychiatr.
Serv. 60, 1495–1503 (2009).

G.P. Strauss et al.

5

Published in partnership with the Schizophrenia International Research Society npj Schizophrenia (2021)    16 

https://doi.org/10.1038/s41746-019-0182-1
https://doi.org/10.1038/s41746-019-0182-1
https://doi.org/10.1093/schbul/sbaa121
https://doi.org/10.1093/schbul/sbaa121
https://doi.org/10.1093/schbul/sbaa065
https://doi.org/10.1016/j.schres.2020.06.029


60. Mucci, A. et al. Is avolition in schizophrenia associated with a deficit of dorsal
caudate activity? A functional magnetic resonance imaging study during reward
anticipation and feedback. Psychol. Med. 45, 1765–1778 (2015).

61. Barch, D. M. & Dowd, E. C. Goal representations and motivational drive in schi-
zophrenia: the role of prefrontal-striatal interactions. Schizophr. Bull. 36, 919–934
(2010).

62. Insel, T. et al. Research domain criteria (RDoC): toward a new classification
framework for research on mental disorders. Am. J. Psychiatry 167, 748–751
(2010).

63. Strauss, G. P., Waltz, J. A. & Gold, J. M. A review of reward processing and
motivational impairment in schizophrenia. Schizophr. Bull. 40(Suppl 2),
S107–S116 (2014).

64. Gold, J. M., Waltz, J. A., Prentice, K. J., Morris, S. E. & Heerey, E. A. Reward pro-
cessing in schizophrenia: a deficit in the representation of value. Schizophr. Bull.
34, 835–847 (2008).

65. Gold, J. M. et al. Negative symptoms of schizophrenia are associated with
abnormal effort-cost computations. Biol. Psychiatry 74, 130–136 (2013).

66. Waltz, J. A., Frank, M. J., Robinson, B. M. & Gold, J. M. Selective
reinforcement learning deficits in schizophrenia support predictions from
computational models of striatal-cortical dysfunction. Biol. Psychiatry 62,
756–764 (2007).

67. Foussias, G. & Remington, G. Negative symptoms in schizophrenia: avolition and
Occam’s razor. Schizophr. Bull. 36, 359–369 (2010).

68. Marder, S. R. & Galderisi, S. The current conceptualization of negative symptoms
in schizophrenia. World Psychiatry 16, 14–24 (2017).

69. Trémeau, F., Nolan, K. A., Malaspina, D. & Javitt, D. C. Behavioral validation of
avolition in schizophrenia. Schizophr. Res. 138, 255–261 (2012).

70. Luther, L., Firmin, R. L., Lysaker, P. H., Minor, K. S. & Salyers, M. P. A meta-analytic
review of self-reported, clinician-rated, and performance-based motivation
measures in schizophrenia: Are we measuring the same “stuff”? Clin. Psychol. Rev.
61, 24–37 (2018).

71. Husain, M. & Roiser, J. P. Neuroscience of apathy and anhedonia: a transdiag-
nostic approach. Nat. Rev. Neurosci. 19, 470–484 (2018).

72. Wu, H. et al. Anticipatory and consummatory pleasure and displeasure in major
depressive disorder: An experience sampling study. J. Abnorm. Psychol. 126,
149–159 (2017).

73. Papassotiropoulos, A. & de Quervain, D. J. F. Failed drug discovery in psy-
chiatry: time for human genome-guided solutions. Trends Cogn. Sci. 19,
183–187 (2015).

74. Kas, M. J., Serretti, A. & Marston, H. Quantitative neurosymptomatics: Linking
quantitative biology to neuropsychiatry. Neurosci. Biobehav. Rev. 97, 1–2
(2019).

75. Nicholson, J. R. & Sommer, B. The research domain criteria framework in drug
discovery for neuropsychiatric diseases: focus on negative valence. Brain Neu-
rosci. Adv. 2, 2398212818804030 (2018).

76. Targum, S. D., Pollack, M. H. & Fava, M. Redefining affective disorders: relevance
for drug development. CNS Neurosci. Ther. 14, 2–9 (2008).

77. Davidson, M. & Gabos-Grecu, C. Do DSM classifications help or hinderdrug
development? Dialogues Clin. Neurosci. 22, 73–79 (2020).

78. Rabinowitz, J. et al. Negative symptoms in schizophrenia—the remarkable impact
of inclusion definitions in clinical trials and their consequences. Schizophr. Res.
150, 334–338 (2013).

79. Cuthbert, B. N. The role of RDoC in future classification of mental disorders.
Dialogues Clin. Neurosci. 22, 81–85 (2020).

80. Strauss, G. P. et al. Network analysis reveals the latent structure of negative
symptoms in schizophrenia. Schizophr. Bull. 45, 1033–1041 (2019).

81. Caeiro, L., Ferro, J. M. & Costa, J. Apathy secondary to stroke: a systematic review
and meta-analysis. Cerebrovasc. Dis. (Basel, Switz.) 35, 23–39 (2013).

82. Starkstein, S. E. & Pahissa, J. Apathy following traumatic brain injury. Psychiatr.
Clin. N. Am. 37, 103–112 (2014).

83. Barch, D. M., Pagliaccio, D. & Luking, K. Mechanisms underlying motivational
deficits in psychopathology: similarities and differences in depression and schi-
zophrenia. Curr. Top. Behav. Neurosci. 27, 411–449 (2016).

84. Sami, M. B. & Faruqui, R. The effectiveness of dopamine agonists for treatment of
neuropsychiatric symptoms post brain injury and stroke. Acta Neuropsychiatr. 27,
317–326 (2015).

85. Rosenberg, P. B. et al. Safety and efficacy of methylphenidate for apathy in
Alzheimer’s disease: a randomized, placebo-controlled trial. J. Clin. Psychiatr. 74,
810–816 (2013).

86. Corcoran, C., Wong, M. L. & O’Keane, V. Bupropion in the management of apathy.
J. Psychopharmacol. (Oxf., Engl.) 18, 133–135 (2004).

87. Ruthirakuhan, M. T., Herrmann, N., Abraham, E. H., Chan, S. & Lanctôt, K. L.
Pharmacological interventions for apathy in Alzheimer’s disease. Cochrane
Database Syst. Rev. 5, CD012197–CD012197 (2018).

88. Davidson, M. et al. Efficacy and safety of MIN-101: A 12-week randomized,
double-blind, placebo-controlled trial of a new drug in development for the
treatment of negative symptoms in schizophrenia. Am. J. Psychiatry 174,
1195–1202 (2017).

89. Harvey, P. D. et al. Effects of Roluperidone (MIN-101) on two dimensions of the
negative symptoms factor score: Reduced emotional experience and reduced
emotional expression. Schizophr. Res. 215, 352–356 (2020).

90. Rabinowitz, J. et al. Personal and social adjustment effects of roluperidone in
patients with schizophrenia and negative symptoms: Results from an exploratory
outcome of a randomized placebo-controlled trial. Schizophr. Res. 211, 103–104
(2019).

AUTHOR CONTRIBUTIONS
All authors contributed to manuscript preparation and critically reviewed and
approved the manuscript.

COMPETING INTERESTS
The authors declare the following competing interests: Gregory P. Strauss was one of
the original developers of the Brief Negative Symptom Scale (BNSS) and receives
royalties in relation to its commercial use that are donated to brain and behavioral
research foundation. Gregory P. Strauss has consulted for or received speaking or
travel honorarium from MedAvante-Prophase, Minerva, Lundbeck, and Acadia. Dr.
Harvey has received consulting fees or travel reimbursements from Acadia Pharma,
Alkermes, Bio Excel, Boehringer Ingelheim, Intra Cellular Therapies, Minerva Pharma,
Otsuka Pharma, Regeneron Pharma, Roche Pharma, and Sunovion Pharma during the
past year. He receives royalties from the Brief Assessment of Cognition in
Schizophrenia. He is chief scientific officer of i-Function, Inc. He has had a research
grant from Takeda and from the Stanley Medical Research Foundation.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to G.P.S.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2021

G.P. Strauss et al.

6

npj Schizophrenia (2021)    16 Published in partnership with the Schizophrenia International Research Society

http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Avolition as the core negative symptom in schizophrenia: relevance to pharmacological treatment development
	Recommended Citation

	Avolition as the core negative symptom in schizophrenia: relevance to pharmacological treatment development
	Overview
	The current measurement of negative symptoms: instruments and their properties
	The concept of avolition and its central role in negative symptoms of schizophrenia
	Avolition and drug development
	Conclusions
	References
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION


