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Abstract: Background/Objectives: Negative symptoms (NSs) significantly impair the out-
come of schizophrenia, primarily due to their effect on quality of life and their resistance
to pharmacological treatments. Several scales have been developed to assess the various
dimensions of NSs, including avolition, anhedonia, alogia, social withdrawal, and blunted
affect. While observer-rated scales are the most commonly used, self-assessment tools re-
main underutilized. However, self-assessments offer a promising approach for gaining
insights into the personal experiences of individuals. The objective of this review was to
identify and report the psychometric properties of self-assessment scales for NSs that are
relevant for both research and clinical practice, with a focus on tools that assess multiple
domains of NSs in order to support comprehensive evaluations and tailored therapeutic
strategies. Methods: We conducted an exhaustive literature review following PRISMA
guidelines to identify self-evaluation scales that evaluate several domains of NSs in the
MEDLINE and Web of Science databases. The COSMIN checklist was used to assess the
methodological quality of each tool. Results: Our review identified five self-assessment
scales. Among these, two scales received a Grade A recommendation for use in clinical or
research practice: the Self-evaluation Negative Symptom (SNS), which assesses the five
domains of NSs, and the Motivation And Pleasure Scale Self-report (MAP-SR), which
evaluates anhedonia, avolition, and social withdrawal. Conclusions: The SNS and the
MAP-SR are the only tools with sufficient psychometric properties, making them reliable
for use in both research and clinical practice. Despite the development of self-assessment
tools for NSs, their integration into research and clinical settings remains limited, high-
lighting the need for increased utilization to enhance the understanding and management
of these symptoms.
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1. Introduction

Schizophrenia is a complex psychiatric disorder with various symptoms, the most disa-
bling of which are negative symptoms (NSs). NSs are categorized into five dimensions: anhe-
donia, avolition, blunted affect, social withdrawal, and alogia [1]. The early detection and con-
tinuous monitoring of NSs are crucial for developing optimal and personalized treatment
strategies. NSs significantly impact the progression of the disease due to their high prevalence
[2], their effect on daily life [3], and their resistance to treatments [4].
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Several scales have been developed to assess NSs in patients with schizophrenia,
most of which rely on observer ratings [5], and several papers have reported their psycho-
metric properties [6-8]. These tools require clinical interviews with trained psychiatrists
and are not suitable for evaluating patients’ subjective experiences. Despite their poten-
tial, self-assessment tools remain underused in clinical practice and research. This un-
derutilization may stem from concerns about their psychometric robustness compared to
observer-rated tools or a lack of familiarity among clinicians and researchers.

The integration of self-assessment scales for evaluating symptomatology has
emerged as a promising approach for understanding and managing psychotic disorders.
Patients’ self-assessments can provide insights into their own experiences that may not be
detected by clinicians during interviews [9,10]. By placing patients at the center of their
care, these tools can improve awareness and understanding of the illness, thereby increas-
ing engagement in treatment and empowering patients [11]. Furthermore, self-assessment
scales offer practical advantages for large-scale studies or routine clinical monitoring,
where observer-rated tools may be less feasible due to time and resource constraints [12].
Additionally, self-assessments are particularly useful for the early detection of psychotic
symptoms [13]. They also have potential utility in patients with treatment-resistant schiz-
ophrenia, although their use may be limited in cases of significant cognitive impairment
or low functioning [14]. Although self-assessment scales provide essential insights into
the patients' subjective experience, they are susceptible to biases that can lead to both
overdiagnosis and underdiagnosis. These biases can arise when patients engage in so-
cially desirable responding, potentially underreporting or overreporting symptoms. A
study comparing self-ratings with observer ratings highlighted this issue, with healthy
individuals tending to overestimate symptoms, while patients may underreport them
[15]. However, these limitations underscore the importance of integrating self-assess-
ments with clinician-rated tools to ensure diagnostic accuracy and optimize treatment
strategies. Such a combined approach not only enhances diagnostic accuracy but also al-
lows for more effective treatment of NSs.

The European Psychiatric Association recommends combining hetero-evaluation
tools, such as the Brief Negative Syndrome Scale (BNSS) [16] or the Clinical Assessment
Interview for Negative Symptoms (CAINS) [17], with self-assessment scales, such as the
Self-evaluation of Negative Symptoms (SNS) [18] or the Motivation And Pleasure-Self Re-
port (MAP-SR) [19,20]. These recommendations emphasize the need for a comprehensive
approach to assessing NSs that considers both clinician-rated and self-reported measures
across the five relevant dimensions. Along these lines, new self-report tools have been
developed, but paradoxically, they are underused in clinical practice and research. Some
of these tools assess only a single dimension of NSs, which limits their clinical utility.
While specialized tools targeting specific dimensions, such as motivation or anhedonia,
are valuable for focused research or interventions [21], they do not provide a complete
picture of NSs [22]. Given that NSs are complex and multifactorial, an effective evaluation
tool must consider the interplay between multiple dimensions to guide clinical decision-
making. Therefore, this review focuses on self-assessment scales that evaluate multiple
domains of NS. The aim is to identify the most relevant tools for clinical practice and re-
search by evaluating their psychometric properties to ensure a comprehensive assessment
of NSs.
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2. Materials and Methods

Data for this systematic review were collected in accordance with the Systematic Re-
views and Meta-Analyses guidelines [PRISMA] (Supplementary Materials) [23]. This re-
view was not pre-registered.

2.1. COSMIN Methodology

The Consensus-based Standards for the Selection of health Measurement Instru-
ments (COSMIN) checklist was used to ensure a rigorous evaluation of the methodologi-
cal quality of each self-assessment scale included in this review [24-26]. COSMIN meth-
odology was chosen for its structured approach to assessing the psychometric quality of
measurement tools. The COSMIN steps involved in this study were: conducting a com-
prehensive literature search, utilizing the Risk of Bias checklist, applying updated criteria
for good measurement properties, implementing the GRADE approach to evaluate evi-
dence quality, and developing evidence-based recommendations.

2.2. Search Method

A systematic electronic search was conducted in the MEDLINE and Web of Science
databases. The following search query were used in both PubMed and Web of Sciences
databases, incorporating the names of tools identified in a previous review [5]: For Pub-
Med, the search included:

“Psychometric validation AND (self-report scale OR self-assessment scale OR Self-
Evaluation of Deficit Syndrome OR SEDS OR Subjective Experience of Negative Symp-
toms OR SENS OR Motivation And Pleasure Scale Self-report OR MAP-SR OR Self-eval-
uation of Negative Symptoms OR SNS) AND (negative symptoms OR anhedonia OR avo-
lition OR motivation OR social withdrawal OR blunted affect OR alogia) AND (psychotic
disorders OR schizophrenia OR schizoaffective disorder OR first-episode psychosis OR
ultra-high risk of psychosis OR FEP OR UHR)”.

In Web of Science, the search query was: “Psychometric validation AND self-report
scale AND negative symptoms AND schizophrenia”.

Inclusion criteria encompassed studies published in English or French from 1987 to
November 2024 that evaluated the psychometric properties of self-assessment tools spe-
cifically developed to detect or assess NSs in psychotic disorders, including schizophre-
nia, schizoaffective disorder, first-episode psychosis, and ultra-high risk of psychosis. Ex-
clusion criteria included studies on other disorders, meta-analyses or literature reviews,
studies not reporting the psychometric characteristics of the clinical tools, studies not fo-
cusing on self-assessment scales or on NS, and tools focused specifically on only one do-
main of NSs (Figure 1).

Although meta-analyses and literature reviews were excluded from the electronic
search, a manual search of their bibliographies was conducted to identify additional vali-
dation studies for self-assessment tools not initially included. Data were extracted and
analyzed by one author (LM).

For each tool, details regarding the population (number, age, and gender), number
of items, psychometric properties, countries of validation, and negative dimensions were
documented.
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Figure 1. Flow-chart.

2.3. Assessing the Risk of Bias and Updated Criteria for Good Measurement Properties

The COSMIN methodology [24-26] was applied to evaluate both the risk of bias and
the measurement properties of the self-assessment tools for NS.

In this review, we focused on the following psychometric properties: internal con-
sistency (via Cronbach’s alpha, contingent on evidence of structural validity), test-retest
reliability (evaluated using the intraclass correlation coefficient (ICC)), structural validity
(analyzed through factor analysis), criterion validity (evaluated by Area Under Receiver
Operating Characteristic Curve (AUROC) analysis), and hypothesis testing for construct
validity based on convergent and discriminant validity (ensuring predefined hypotheses
were tested). Finally, responsiveness was excluded due to the absence of a true gold stand-
ard measure for the self-assessment of negative symptoms, and cross-cultural validity/meas-
urement invariance were not assessed, as they were addressed in only one study [27].

Initially, we utilized the COSMIN Risk of Bias Checklist, where each measurement
property was rated on a four-point scale (“very good”, “adequate”, “doubtful”, “inade-
quate”, or “not applicable”). When several studies were identified assessing a psychomet-
ric property, the “worst score counts” rule was applied, meaning that the overall rating
was the lowest score. The second phase assessed the measurement properties according
to the updated COSMIN criteria, with each property rated as “sufficient” (+), “insuffi-
cient” (-), or “indeterminate” (?). The “indeterminate” rating was assigned when the data
were insufficient for a conclusive assessment.

2.4. GRADE Approach

The Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) focuses on the confidence in the quality of evidence [24-26]. This approach eval-
uates evidence quality based on four factors: (1) risk of bias, assessing the methodological
quality of studies; (2) inconsistency, referring to unexplained variations in results across
studies; (3) imprecision, considering the total sample size of the available studies; and (4)
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indirectness, indicating whether the evidence comes from populations different from the
one targeted in the review. Each factor allows for downgrading by one or more levels, and
downgrades can be cumulative across the four criteria. The last criterion was not consid-
ered in the present study, as the studies were selected based on specific populations.

The process begins with the assumption that the result is of high quality. However,
if the findings are deemed insufficient, the quality may be downgraded, resulting in the
categorization of evidence quality as “high”, “moderate”, “low”, or “very low”.

From the assessment of the “risk of bias”, only the studies that received a “+” or “~”
rating based on the updated criteria for good measurement were considered for down-

grading the confidence in the evidence. Downgrades were applied as follows:

- Nodowngrade: multiple studies of at least adequate quality, or a single study of very
good quality available;

- -1 downgrade, serious risk of bias: multiple studies of doubtful quality available, or
only one study of adequate quality;

- -2 downgrades, very serious risk of bias: multiple studies of inadequate quality, or
only one study of doubtful quality available;

- -3 downgrades, extremely serious risk of bias: only one study of inadequate quality
available.

Regarding “inconsistency”, the criteria for downgrading were established as follows:
the rating on the scale remained unchanged if no inconsistency, or only minimal incon-
sistency with a valid explanation, was observed. Conversely, if minor inconsistency was
found without any explanation, or if moderate to high inconsistency occurred with a valid
justification, the rating on the scale was downgraded by one level (serious). In instances
of moderate to high inconsistency without a satisfactory explanation, a downgrade of two
levels (very serious) was applied.

For “imprecision”, the total sample size of all the studies was considered, with a
downgrade of one level for sample sizes between 50 and 100, and a downgrade of two
levels for sample sizes smaller than 50.

2.5. Recommendations

Using the information from the previous section, COSMIN recommendations [24-26]
for the level of evidence of the different self-assessment scales are formulated as follows:

(A) Sufficient content validity evidence (of any level) and at least low-quality evidence
for adequate internal consistency.

(B) This category includes studies that do not qualify for either category A or C. It en-
compasses those with inadequate results, such as missing information on specific
measurement properties, preventing classification into either category.

(C) High-quality evidence demonstrating an insufficient measurement property.

This classification framework serves as a guide for recommendations on the clinical
use and application of these scales.

3. Results

Twenty-six articles related to five self-assessment scales were analyzed, covering sev-
eral NS domains. Table 1 provides the following information about the scales. The COS-
MIN quality criteria for good measurement, the risk of bias, the Grade evaluation, and
recommendation are outlined in Table 2 for self-assessment scales with multiple valida-
tion studies. For scales with a single validation study, detailed results are provided exclu-
sively in the text.

Table 1. General characteristics of self-assessment scales with more than 2 negative symptom domains.
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Scale Population Mean  Gender Countries Negative Number of Duration
Age (SD) (Female %)  Validation Symptoms Items
Domains
Subjective Anhe- 21 -
Experience donia/asocial-
of Negative ity
Symptoms Avolition/ap-
(SENS) athy
Affective flat-
tening
Alogia
Attention
Selten et al., 52 patients with schizo- ~ 39.5 34.6 The Netherlands
1993 [28] phrenia (10.8)
Clinical As- Anhedonia 30 -
sessment In- Avolition
terview for Alogia
Negative Blunted affect
Symptoms Asociality
Self-Report
(CAINS-SR)
Park et al,, 41 patients with schizo- 47.1 36.2 North America
2020 [29] phrenia (8.36)
32 patients with schizo-af-
fective disorders
Motivation Anhedonia 15 -
And Pleas- Avolition
ure Scale Social with-
Self-Report drawal
(MAP-SR)
Llerena et 37 patients with schizo-  50.16 35.1 North America
al., 2013 [19] phrenia or schizo-affective (5.12)
disorders
Engel et al, 50 patients with schizo-  35.70 44 Germany
2016 [30] phrenia or schizo-affective (10.36)
disorders
Wang et al.,, 150 patients with schizo-  46.47
2020 [31] phrenia (8.37) 51.3 China
Kimetal, 139 patients with schizo-  38.9
2016 [32] phrenia (11.1) 453 Korea
Richter et al., 93 patients with schizo-  38.99
33.3 German

phrenia or schizo-affective (10.99)
disorder

2019 [33]
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Garcia-Por- 174 patients with schizo-  36.7 37.4 Spain
tilla et al., phrenia (12.2)
2021 [34]
Cernvall et 33 patients with schizo- 40.0 36 Sweden
al., 2024 [35] phrenia spectrum disor-  (11.0)
ders
Self-evalua- 27 languages  Anhedonia 20 5 min
tion of Neg- (www.sns-doll-  Avolition
ative Symp- fus.com/fr, ac- Alogia
toms (SNS) cessed on 10 No-  Reduced
vember 2024) emotional
range
Social with-
drawal
Dollfus et 23 patients with schizo- 36.7 20.4 France
al., 2016 [18] phrenia (11.6)
26 patients with schizo-af-
fective disorders
Hervochon 60 patients with schizo- 40.6 20 France
etal., 2018 phrenia or schizo-affective (10.7)
[36] disorders
Wojciak et 40 patients with schizo- ~ 44.0 50 Poland
al.,, 2019 [37] phrenia (13.0)
Dollfus et 109 patients with schizo- ~ 38.9 NR France
al., 2019 [9] phrenia or schizo-affective (11.3)
disorders
99 healthy controls 28.8 NR
(13.2)
Hajjetal, 206 patients with schizo-  52.68 56.8 Lebanon
2019 [38] phrenia (12.0)
Mallet et al.,, 29 patients with schizo- 19.4 (3.0) 36.8 France
2020 [39] phrenia
22 patients with depres- 18.0 (2.0) 59.1
sive disorder
59 healthy controls 20.4 (2.8) 62.7
Garcia-Alva- 104 patients with schizo-  40.1 35.6 Spain
rez et al., phrenia (13.9)
2020 [40]
Goldring et 50 patients with resistant ~ 43.8 12 North America
al., 2020 [14] schizophrenia (11.19)
Tam etal., 204 patients with schizo-  49.36 51.47 Hong-Kong and
2021 [41] phrenia (10.23) China
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Montvidas 67 patients with schizo-  41.51 64.2 Lithuania
etal., 2021 phrenia (13.76)
[42]
Mazhari et 50 patients with schizo- 39.5 32 Iran
al., 2021 [43] phrenia (11.1)
Garcia-Alva- 104 patients with schizo-  40.1 35.6 Spain
rez et al., phrenia (13.9)
2022 [44]
Polatet al., 75 patients with schizo-  21.91 36 Turkey
2022 [45] phrenia (5.44)
Dollfus et 245 patients with schizo-  37.4 37 European coun-
al., 2022 [46] phrenia (11.3) tries
Samocho- 82 patients with schizo- NR NR Poland
wiec et al., phrenia
2023 [47]
Chen et al, 200 patients with schizo- 35.2 (3.9) 53.5 China
2023 [48] phrenia
Métivier et 367 students with ultra- NR NR France
al.,, 2024 [49] high risk of psychosis or
major depressive disor-
ders
1761 healthy students NR NR
Negative Anhedonia 11 Few
Symptoms Avolition minutes
Inventory Social with-
Self-Report drawal
(NSI-SR)
Raugh et al., 32 patients with schizo- ~ 40.12 75 North America
2023 [27] phrenia or schizo-affective (13.25)
disorders
25 patients with clinical ~ 41.32
high-risk of psychosis (9.43) 83.9

SD: standard deviation; NR: not reported.

Table 2. COSMIN criteria of self-assessment scales with more than 2 negative symptom domains.

MAP-SR [19,30-35]

Measurement Property

(No, of Study Assessing MeasurementRisk of Bias

Property)

Update Criteria of Good Measure-
ment
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Very good (n=1) [31]

1 validity (1 = 2) [31
Structural validity (n = 2) [31,33] Doubtful (n=1) [33]

Positive (n=1) [31]
Negative (1 =1) [33]

Very good (n =2) [31,33]

I 1 i =7)[1 —
nternal consistency (n=7) [19,30-35] Doubtful (1 = 5) [19,30,32,34,35]

Positive (n =2) [31,33]
Indeterminate (1 =5) [19,30,32,34,35]

Reliability (n = 2) [31,33] Adequate (n=2) [31,33]

Positive (n = 1) [31]
Negative (n=1) [33]

Criterion validity (n = 0) /

/

Hypotheses testing convergent valid- Very good (n = 2) [32,33]
ity (n=7) [19,30-35] Adequate (n=5) [19,30,31,34,35]

Positive (n = 6) [19,30-32,34,35]
Negative (n=1) [33]

Hypotheses testing discriminant va- Very good (n = 2) [32,33]
lidity (n=7) [19,30-35] Adequate (n=5) [19,30,31,34,35]

Positive (n = 4) [19,30-32]
Indeterminate (n = 3) [33-35]

Quality of evidence (GRADE)

Moderate

Recommendation

A

SNS [9,14,18,36—49]

Measurement property
(no, of study assessing measurement Risk of bias

property)

Update criteria of good measurement

Very good (1 = 3) [41,46,48]
Doubtful (n =1) [38]
Inadequate (n = 5) [14,18,42,45,47]

Structural validity (n=9)
[14,18,38,41,42,45-48]

Positive (n = 8) [18,38,41,42,45-48]
Indeterminate (n = 1) [14]

Very good (n =1) [48]
Doubtful (n =11) [14,18,36-38,40,42—
45,47]

Internal consistency (n = 12)
[14,18,36-38,40,42-45,47 48]

Positive (n = 4) [14,18,42,47]
Negative (n = 2) [45,48]
Indeterminate (n = 6) [36—38,40,43,44]

Very good (n =2) [14,18]
Adequate (n =1) [38]
Inadequate (n =1) [36]

Reliability (1 = 4)
[14,18,36,38]

Positive (n =2) [14,18]
Negative (n=1) [38]
Indeterminate (n = 1) [36]

Criterion validity (n = 5)

[9,39,47-49] Very good (n = 5) [9,39,47-49]

Positive (n = 5) [9,39,47-49]

Hypotheses testing for convergent va- Very good (1 = 8)
lidity (n=13) [14,18,38,40,43,44,46,48]
[14,18,36-38,40,42-48] Adequate (n =5) [36,37,42,45,47]

Positive (n = 12) [18,36-38,40,42—-48]
Negative (n=1) [14]

Hypotheses testing for discriminant Very good (1 = 3) [14,18,46]
validity (n=9) Adequate (n = 4) [36,38,42,45]
[14,18,36,38,40,42,44-46] Doubtful (n = 2) [40,44]

Positive (n =7) [14,18,36,38,42,45,46]
Indeterminate (n = 2) [40,44]

Quality of evidence (GRADE)

Moderate

A

MAP-SR: motivation and pleasure scale self-report; negative symptoms inventory self-report (NSI-

Recommendation

SR); SNS: self-evaluation of negative symptoms.

3.1. The Subjective Experience of Negative Symptoms (SENS)
The Subjective Experience of Negative Symptoms (SENS) [28] assesses “affective flatten-

7

ing”,

i

alogia”,

T

avolition-apathy”, “anhedonia-asociality”, and “attention” through 21 items.

3.1.1. Risk of Bias and Criteria for Good Measurement Properties

Only one study [28] evaluated the psychometric properties of the SENS, focusing
solely on internal consistency and reliability. The risk of bias regarding internal con-
sistency was rated as “doubtful” due to a lack of information regarding the scale’s struc-
tural validity, which led to the measurement properties being rated as “indeterminate”.
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Regarding reliability, the risk of bias was assessed as “adequate”, but the overall evalua-
tion of the measurement properties was “negative” due to the ICC being under 0.70.

3.1.2. GRADE Evaluation

Insufficient findings led to a downgrade of —1. Since there was only one study of ad-
equate quality assessing reliability, this resulted in a serious risk of bias and an additional
downgrade of -1.

The criterion for inconsistency was not applicable, as there was only one validation
study.

For imprecision, as the sample size was n = 52, an additional downgrade of -1 was
applied, resulting in a “very low” grade for the SENS.

Thus, the overall quality of the evidence for the SENS scale was considered “very
low”, and the level of recommendation was C.

3.2. The Clinical Assessment Interview for Negative Symptoms-Self-Report (CAINS-SR)

The Clinical Assessment Interview for Negative Symptoms — Self-Report (CAINS-
SR) [29] is a 30-item self-report measure based on the CAINS interview version, which
evaluates the five domains of NSs.

3.2.1. Risk of Bias and Criteria for Good Measurement Properties

Only one study [29] examined the psychometric properties of the CAINS-SR, focus-
ing on internal consistency and testing hypotheses for construct convergent and discrimi-
nant validity.

The risk of bias for internal consistency was rated as "doubtful" due to limited infor-
mation on the scale's structural validity, leading to an “indeterminate” assessment of the
measurement properties.

For hypothesis testing of both convergent and discriminant validity, the risk of bias
was considered “adequate”, and the measurement properties were rated “positive”. The
“experience” and “motivation” dimensions of the CAINS-SR were compared with the cor-
responding dimensions rated by clinicians on the CAINS [17] for convergent validity, as
well as with the “positive”, “agitation/mania”, and “depression/anxiety” dimensions of
the Brief Psychiatric Rating Scale (BPRS) [50] for discriminant validity.

3.2.2. GRADE Evaluation

As the findings were insufficient, a downgrade of -1 was applied. Since there was
only one study of adequate quality, this led to a serious risk of bias and an additional
downgrade of -1.

The criterion for inconsistency was not applicable, as only one validation study was
available.

For imprecision, the sample size was n = 73, which led to an additional downgrade
of -1.

Thus, the overall quality of the evidence for the CAINS-SR scale was considered
“very low” and the level of recommendation was C.

3.3. The Motivation and Pleasure Scale Self-Report (MAP-SR)

The Motivation and Pleasure Self-Report scale (MAP-SR) [19] is derived from the
CAINSs-SR and comprises three negative dimensions: anhedonia, avolition, and social
withdrawal. This 15-item scale assesses consummatory and anticipatory pleasure related
to social, recreational, and work domains, as well as motivation related to family and ac-
tivities.
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3.3.1. Risk of Bias and Criteria for Good Measurement Properties

Structural validity was assessed in two [31,33] of the seven validation studies of the
MAP-SR [19,30-35]. One study [31] received a “very good” rating for risk of bias and a
“positive” rating for measurement properties, indicating an adequate fit for a four-factor
model. In contrast, the other study [33] received a “doubtful” rating for risk of bias due to
a sample size of less than 100 and a “negative” rating for measurement properties, as some
factor loadings did not reach the 0.30 threshold.

All seven validation studies of the MAP-SR assessed internal consistency [19,30-35];
however, only two studies [31,33] evaluated structural validity, receiving a “very good”
rating for risk of bias and a “positive” rating for measurement properties. The remaining
studies [19,30,32,34,35] did not include factor analysis, resulting in “doubtful” ratings and
“indeterminate” outcomes due to insufficient evidence supporting adequate structural
validity for the MAP-SR.

Only two studies assessed the reliability of the MAP-SR [31,33], both receiving an
“adequate” rating for risk of bias. One study [31] achieved a “positive” rating for meas-
urement properties, while the other [33] received a “negative” rating due to its failure to
meet the 0.7 threshold for correlation coefficients across all subscales.

All seven MAP-SR validation studies [19,30-35] conducted hypothesis testing for
both convergent and discriminant validity. Five studies received an “adequate” rating
[19,30,31,34,35] for risk of bias, while two were rated ‘very good’ [32,33]. Overall, the stud-
ies achieved a “positive” rating for the measurement properties of convergent validity
[19,30-32,34,35], except for one study [33], which received a “negative” rating due to cor-
relation coefficients below 0.5. Convergent validity was established by comparing the
MAP-SR with various scales, including the BPRS negative subscore [50], the Positive and
Negative Syndrome Scale (PANSS) negative subscore [51], the Scale for the Assessment
of Negative Symptoms (SANS) [52], CAINS [17], SNS [18], and the Temporal Experience
of Pleasure Scale (TEPS) [53]. For discriminant validity, four studies [19,30-32] were rated
as “positive” for comparing the MAP-SR against scales for depression, positive symp-
toms, quality of life, and medication side effects. However, three studies [33-35] received
an “indeterminate” rating. Two of these studies assessed discriminant validity solely
through correlations with depression scales, which yielded moderate correlations that
were insufficient to confirm strong discriminant validity [34,35]. Additionally, the authors
of one study did not clearly state specific hypotheses regarding discriminant validity [33].

3.3.2. GRADE Evaluation

There were either multiple studies of adequate quality or a single study of very good
quality available for structural validity, reliability, internal consistency, and hypothesis
testing for both construct convergent and discriminant validity. Consequently, no down-
grading was applied.

Due to the inconsistency in the results of the reliability studies, a -1 downgrade was
applied.

For imprecision, with the overall sample size for the MAP-SR being 1 = 676, no down-
grade was applied.

Thus, the overall quality of the evidence for the MAP-SR scale was considered “mod-
erate” and the level of recommendation was A.

3.4. The Self Evaluation of Negative Symptoms (SNS)

The Self-evaluation of Negative Symptoms (SNS) [18] provides an assessment of all
five domains of NSs using 20 items, scored from 0 (no symptoms) to 40 (severe negative
symptoms), within a brief timeframe. The SNS is available in 27 languages (see https://sns-
dollfus.com, accessed on 10 November 10 2024), ensuring global accessibility.
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3.4.1. Risk of Bias and Criteria for Good Measurement Properties

Among the seventeen validation studies of the SNS [9,14,18,36—49], nine
[14,18,38,41,42,45-48] specifically assessed its structural validity. Of these, five studies
[14,18,42,45,47] were rated as “inadequate” in terms of risk of bias, primarily due to an
insufficient number of participants for factor analysis (fewer than five times the number
of items on the scale). One study [38] received a “doubtful” rating due to the inappropriate
use of principal component analysis. In contrast, three studies [41,46,48] received a “very
good” rating for structural validity. Regarding measurement properties, eight studies
were rated as “positive” [18,38,41,42,45-48], demonstrating a good fit for either a two-
factor model [18,42,47] or a five-factor model [38,41,45,46,48], while only one study [14]
was rated as “indeterminate”.

Twelve studies [14,18,36-38,40,42—45,47,48] assessed the internal consistency of the
SNS. Among these, one study [48] was rated as having a “very good” risk of bias, while
eleven studies [14,18,36-38,40,42-45,47] were deemed “doubtful”. The primary reasons
for this rating included the absence of Cronbach's alpha calculations for all subscales and
insufficient information regarding the scale's structure, either due to a lack of factor anal-
ysis or the use of an inadequate model. In terms of measurement properties, four studies
[14,18,42,47] received “positive” ratings, whereas two studies [45,48] were rated “nega-
tively” because their Cronbach’s alpha coefficients fell below the accepted threshold of
0.7. Additionally, six studies [36-38,40,43,44] received “indeterminate” ratings, as they
failed to meet the criteria for providing at least minimal evidence of sufficient structural
validity or lacked Cronbach's alpha calculations for all SNS subscales.

The reliability of the SNS was assessed in four studies [14,18,36,38]. Two studies
[14,18] received “very good” ratings for risk of bias and “positive” ratings for measure-
ment properties, as they reported ICC values exceeding 0.7. In contrast, one study [38]
was rated as having an “adequate” risk of bias but received a “negative” rating for meas-
urement properties, with all ICC scores falling below the 0.7 threshold. Finally, another
study [36] was rated as “inadequate” for risk of bias due to its reliance on a t-test for reli-
ability assessment, rather than the recommended methods. Consequently, this study also
received an “indeterminate” rating for its measurement properties.

Five studies with a “very good” risk of bias rating evaluated criterion validity
[9,39,47-49]. All of these studies received a “positive” rating for measurement properties,
with area under the curve (AUC) values greater than 0.7. The results demonstrate that the
SNS is able to identify thresholds for the severity of NSs among patients at ultra-high risk
of psychosis [49], experiencing their first episode of psychosis [39], diagnosed with schiz-
ophrenia [9,48], or presenting with a deficit subtype [47].

Finally, hypothesis testing for construct convergent validity was conducted across
thirteen validation studies for the SNS [14,18,36-38,40,42-48]. The risk of bias was rated
as “very good” for eight studies [14,18,38,40,43,44,46,48] and “adequate” for five studies
[36,37,42,45,47]. Regarding measurement properties, twelve studies received a “positive”
rating [18,36-38,40,42-48]. Only one study [14] received a “negative” rating because the
correlations failed to reach the threshold of 0.5 with other measures of NS. In the various
studies, the SNS was compared with the Scale for the Assessment of Negative Symptoms
(SANS) [52], the BPRS negative subscore [50], the PANSS negative subscore [51], the Clin-
ical Global Impression (CGI) negative subscore [54], the BNSS [16], the Negative Symptom
Assessment 16 (NSA-16) [55] and the CAINS [17] for convergent validity. In evaluating
hypothesis testing for construct discriminant validity, nine studies [14,18,36,38,40,42,44—
46] were included. Among them, three studies [14,18,46] received a “very good” rating for
risk of bias, while four studies [36,38,42,45] were rated as “adequate”. All of them
[14,18,36,38,42,45,46] obtained a “positive” rating for measurement properties. These
studies effectively compared the SNS with scales assessing depression, parkinsonism, and
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positive symptoms to determine discriminant validity. Conversely, two studies [40,44] were
rated as 'doubtful' for risk of bias and received an 'indeterminate' rating for measurement
properties due to their exclusive use of a quality of life scale, which is insufficient for deter-
mining discriminant validity.

3.4.2. GRADE Evaluation

Since there were several studies of at least adequate quality, or one study of very good
quality available for each criterion, the scale was not downgraded in terms of its risk of bias.

Concerning inconsistency, only internal consistency and reliability showed conflict-
ing results, which led to a downgrade of —1. Inconsistency was not considered in hypoth-
esis testing for construct convergent validity, as eleven studies reported “positive” out-
comes and only one received a “negative” rating.

For imprecision, with the overall sample size for the SNS being n = 1835, no down-
grade was applied.

Thus, the overall quality of the evidence for the SNS scale was considered “moder-
ate”, and the level of recommendation was A.

3.5. The Negative Symptoms Inventory Self-Report (NSI-SR)

The Negative Symptoms Inventory Self-Report (NSI-SR) [27] evaluates three do-
mains of negative symptomatology (avolition, anhedonia, and social withdrawal) with
eleven items. This study was conducted with students, individuals at ultra-high risk of
psychosis, and those with schizophrenia.

3.5.1. Risk of Bias and Criteria for Good Measurement Properties

Only one study [27] evaluated the psychometric properties of the NSI-SR, focusing
on structural validity, internal consistency, reliability, and hypothesis testing for construct
convergent and discriminant validity.

The risk of bias was assessed as “very good” for structural validity, supported by a
confirmatory factor analysis conducted with an adequate number of subjects. Measure-
ment properties were rated as “positive”, supported by favorable fit indices from the con-
firmatory factor analysis, which identified a three-factor model.

The internal consistency of the NSI-SR was rated as “very good” for risk of bias and
received a “positive” rating for measurement properties, with Cronbach’s alpha exceed-
ing 0.7 for all three factors of the scale.

The risk of bias for reliability was rated as “adequate”, and the measurement prop-
erties were rated as “negative” due to correlation scores below 0.7.

Finally, the risk of bias for hypothesis testing of construct convergent and discrimi-
nant validity was rated as “very good”. Regarding measurement properties, convergent
validity, assessed using BNSS scores [16], received a “negative” rating due to low corre-
lation levels. In contrast, discriminant validity was also rated as “negative” because of
positive correlations with scores from depression and hallucination scales.

3.5.2. GRADE Evaluation

Since there was only one study [27] of adequate quality assessing reliability, this re-
sulted in a “serious” risk of bias and a downgrade of -1.

The criterion for inconsistency was not applicable, as there was only one validation
study available with determinable results.

For imprecision, since the sample size was 62, an additional downgrade of -1 was
applied.

Thus, the overall quality of the evidence for the NSI-SR scale was considered “low”,
and the level of recommendation was B.
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4. Discussion

This review highlights various self-assessment instruments specifically designed for
the evaluation of several dimensions of NSs in patients with schizophrenia, schizoaffec-
tive disorder, a first episode of psychosis, or those at ultra-high risk of psychosis. We have
rigorously evaluated their psychometric properties to facilitate their application in clinical
practice and research. In the following discussion, we will delve into the strengths, weak-
nesses, and recommendations for the different tools.

Among the scales that cover several dimensions of NSs, three (SENS [28], CAINS-SR
[29], and SNS [18]) assess five domains of NSs, while two others assess three domains.
Although the SENS [28] provides comprehensive coverage, it has significant limitations.
One limitation concerns the assessment of anhedonia, as it fails to account for its two di-
mensions: anticipatory and consummatory pleasure. Additionally, the inclusion of 'atten-
tion' has been a subject of debate, as it may be more closely related to cognitive deficits
rather than NSs [5]. The COSMIN evaluation further highlights weaknesses, with only
one validation study available [28]. This study reported negative ratings for test-retest
reliability, indeterminate results for internal consistency, and the absence of structural va-
lidity testing or adequate hypothesis testing for construct validity (both convergent and
discriminant). As a result, the scale has a recommendation rating of C.

Similarly, the CAINS-SR [29] offers a comprehensive evaluation of all domains of
negative symptomatology. However, its psychometric properties have been examined in
only one study [29]. While this study reported promising results in hypothesis testing of
construct convergent and discriminant validity, there is insufficient information regard-
ing other validation domains. Given the limited evidence available, it has received a rec-
ommendation rating of C.

In contrast, the SNS [18] demonstrates robust psychometric properties and effectively
assesses all five domains of negative symptomatology, including both anticipatory and
consummatory anhedonia. A notable strength of this scale is its ability to identify thresh-
olds in the severity of NSs among patients with schizophrenia [9], first-episode psychosis
[39], healthy adolescents [56], and students [49]. This highlights the SNS's capability to
detect NSs across diverse populations. Numerous studies [9,14,18,36—49], including sev-
eral of high quality [46,48], have evaluated the psychometric properties of the SNS,
demonstrating strong results across all measurement domains. These findings support a
grade A recommendation for using the SNS in both clinical and research settings for the
schizophrenia population.

Other tools, such as the MAP-SR [19] and NSI-SR [27] offer targeted assessments of
key NS domains, including asociality, avolition, and anhedonia. The MAP-SR [19] pro-
vides a detailed evaluation of anticipatory and consummatory anhedonia across various
contexts (social, recreational, and professional) and assesses motivation in family relation-
ships and activities [19]. This specificity enhances the understanding of these critical di-
mensions of NS, which are often challenging to evaluate accurately. Several high-quality
studies [31,33] have evaluated the MAP-SR, confirming its strong psychometric properties
and supporting a grade A recommendation for its use in routine practice and research in
the schizophrenia population.

Lastly, the NSI-SR [27] assesses both consummatory and anticipatory pleasure, facilitat-
ing a focused evaluation of anhedonia. It also measures social withdrawal and engagement in
social activities, effectively highlighting challenges in social interactions. Additionally, it ad-
dresses avolition through items related to motivation and the initiation of activities. A notable
strength of the NSI-SR is its validation across diverse populations, including students, indi-
viduals at ultra-high risk of psychosis, and those with schizophrenia, enhancing its capacity
to detect NSs in various contexts [27]. However, the psychometric properties of the NSI-SR
have been evaluated in only one study [27]. While this research reported promising findings
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regarding structural validity and internal consistency, other evaluations highlighted poor per-
formance in test-retest reliability and hypothesis testing for construct convergent and discri-
minant validity. Due to the limited number of validation studies, the NSI-SR has been as-
signed a recommendation rating of B.

In summary, while some evidence supporting these self-assessment tools is of low or
moderate quality, these instruments remain valuable for both clinical practice and re-
search. The low-quality evidence often reflects a lack of validation studies rather than in-
herent weaknesses in the tools themselves, except for the SENS [28] scale, which does not
adequately evaluate NSs, notably anhedonia. Among these tools, the SNS [18] and MAP-
SR [19] stand out with grade A recommendations, reflecting their robust psychometric
properties. The SNS excels in covering the five domains of negative symptomatology,
while the MAP-SR is particularly effective for targeted evaluations of anhedonia, avoli-
tion, and social withdrawal. These strengths position them as reliable and clinically rele-
vant instruments. In contrast, the CAINS-SR [29] and NSI-SR [27], though promising, re-
quire further research to solidify their psychometric foundations. Despite this limitation,
they offer valuable perspectives and hold potential to complement observer-rated
measures, particularly by capturing patients’ subjective experiences, which are often over-
looked in clinical assessments.

In addition to these self-assessment tools, other instruments focus on single dimen-
sions of NSs, limiting their clinical utility in offering a comprehensive view of the patient's
condition. For example, the Temporal Experience of Pleasure Scale (TEPS) [53] specifically
targets anhedonia, while the BIRT Motivation Questionnaire (BMQ-S) [57] measures mo-
tivational deficits. These focused tools are valuable in research and specific clinical con-
texts, such as cognitive behavioral therapy, which has been shown to be effective in ad-
dressing symptoms related to the avolition—apathy dimension of NSs [21]. Assessing these
particular aspects of NSs can be highly relevant, as it allows clinicians to guide targeted
interventions—such as behavioral activation strategies for avolition or activities designed
to foster enjoyment [21]. However, their narrow focus limits their ability to provide a com-
prehensive understanding of the multiple dimensions of NSs [22], potentially overlooking
the synergistic effects between NS domains and their cumulative impact on patient func-
tioning [58]. Therefore, without the integration of multi-dimensional scales, single-dimen-
sion tools may fail to capture the full complexity of NSs, potentially leading to incomplete
assessments, missed treatment effects, and suboptimal care planning [59]. In contrast,
multi-dimensional tools offer a more holistic assessment by examining the interplay be-
tween different domains of NSs and their combined effect on daily functioning [60]. This
is crucial for identifying distinct NS profiles, which can help inform personalized thera-
peutic strategies. Moreover, in clinical trials assessing the effects of antipsychotics on sec-
ondary NSs and experimental treatments targeting NSs, such as neurostimulation inter-
ventions, multi-dimensional tools are indispensable for capturing subtle, multi-faceted
changes across various dimensions of NSs [1]. These tools also play a pivotal role in re-
search, as they enable a broader dataset to correlate clinical symptoms with neurobiolog-
ical markers, enhancing our understanding of NS mechanisms and informing the devel-
opment of future treatments.

In spite of the European Association’s recommendation [20], the use of self-assess-
ment scales remains limited, even though robust tools are available. While Weigel et al.
[7] assessed the psychometric properties of hetero-evaluation tools for NSs, including the
SANS [52], High Royds Evaluation of Negativity Scale (HEN) [61], and Negative Symp-
tom Assessment-16 (NSA-16) [55], concluding that these tools are unsuitable for clinical
practice, other studies have highlighted the strong psychometric properties of newer in-
struments such as the BNSS and the CAINS [6,8]. Specifically, Wehr et al. [6] highlighted
the robust measurement properties of the CAINS in terms of structural validity, internal
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consistency, and reliability, while Weigel et al. [8] underscored the strong structural va-
lidity, internal consistency, and interrater reliability of the BNSS across various contexts.
In the same vein, our study focuses on self-assessment tools and underscores the strong
psychometric properties of the SNS [18] and the MAP-SR [19], which provide alternatives
for clinical and research applications. These self-assessment scales, with their robust vali-
dation, could complement traditional observer-rated evaluations, contributing to a more
comprehensive approach to NS assessment, as recommended by the European Psychiatric
Association [20]. The incorporation of self-assessment scales into clinical routines is cru-
cial, as they can significantly enhance our understanding of patients' experiences [9,10]
and inform the development of personalized treatment strategies. Furthermore, incorpo-
rating self-assessments into emerging technologies, such as digital platforms and ecolog-
ical momentary assessments, could facilitate real-time data collection, enabling the cap-
ture of fluctuations in NSs and their interactions with motivational factors in patients'
daily lives [62]. By leveraging digital platforms, clinicians can gain deeper insights into
patients' experiences, thereby enhancing the accuracy of self-reports and fostering more
personalized approaches to care [62,63].

One important aspect to consider in the use of these self-assessment scales is their
availability in different cultures and languages, as well as the practical barriers to their
implementation in diverse clinical settings. Many of these scales were developed and val-
idated in specific cultural and linguistic contexts, limiting their use in populations that do
not have access to an adapted version. Therefore, applying a rigorous translation and cul-
tural adaptation process is essential to ensure that these tools are appropriate and relevant
in different contexts. This process must take into account linguistic and cultural nuances
to avoid assessment biases and ensure reliable use of the instruments [64]. In low-resource
settings, where access to these tools may be limited, these challenges may be even more pro-
nounced. Therefore, while these scales show promising potential in research, efforts should
be made to enhance their accessibility to a broader range of populations and to support their
adaptation in order to maximize their effectiveness across diverse clinical environments.

Despite employing a recommended methodology (COSMIN), our study has several
potential limitations. First, data extraction and analysis were conducted by a single re-
viewer, which may introduce bias or lead to oversight in the interpretation of results. To
mitigate this concern, we used the COSMIN framework, a robust tool for evaluating the
psychometric properties of assessment instruments. Second, we did not perform a meta-
analysis to confirm our findings due to the diverse nature of the data, which prevented us
from quantitatively summarizing the results. Such an analysis would have provided a
more precise estimate of the psychometric properties across studies, potentially revealing
overall effect sizes and the variability in results. Finally, no protocol was established prior
to conducting this review, and the process was not registered. However, the review was
carried out following standard systematic approaches, with clear inclusion and exclusion
criteria, ensuring transparency and minimizing bias. The absence of a formal registration
does not affect the reliability or validity of the findings, as the methodology remained
consistent with established practices in the field.

5. Conclusions

In conclusion, this review emphasizes that, despite the underuse of self-assessment
scales for NSs in schizophrenia, several scales are available for clinicians and researchers.
Among these, two instruments receive a Grade A recommendation for clinical or research
practice: the SNS [18] for assessing the five domains of NSs and the MAP-SR [19] for eval-
uating three negative dimensions: anhedonia, avolition, and social withdrawal.
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6. Future Directions

Future research should prioritize enhancing the psychometric properties of existing
self-assessment scales for measuring NSs in schizophrenia. This should include longitu-
dinal studies to establish test-retest reliability and investigate how demographic and clin-
ical factors affect scale performance. Furthermore, validating these tools in diverse clinical
settings, including both outpatient programs and inpatient units, is crucial. Ultimately,
this will help integrate these scales into routine clinical practice and improve outcomes
for individuals with schizophrenia.
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