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Abstract: Background/Objectives: Negative symptoms (NS) significantly impair the outcome 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 NS, including avolition, anhedonia, 

alogia, social withdrawal, and blunted affect. While observer-rated scales are the most commonly used, self-

assessment tools remain 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 NS that are relevant for both research and clinical practice, 

with a focus on tools that assess multiple domains of NS 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 NS 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 5 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 NS, 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 NS, their integration into research and clinical settings remains 

limited, highlighting the need for increased utilization to enhance the understanding and management of these 

symptoms. 

Keywords: self-assessment; negative symptoms; schizophrenia 

 

1. Introduction 

Schizophrenia is a complex psychiatric disorder with various symptoms, the most disabling of 

which are negative symptoms (NS). NS are categorized into five dimensions: anhedonia, avolition, 

blunted affect, social withdrawal, and alogia [1]. Early detection and continuous monitoring of NS 

are crucial for developing optimal and personalized treatment strategies. NS 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]. 

Several scales have been developed to assess NS in patients with schizophrenia, most of which 

rely on observer ratings [5], and several papers have reported their psychometric properties [6–8]. 

These tools require clinical interviews with trained psychiatrists and are not suitable for evaluating 

patients' subjective experiences. 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 increasing engagement in 
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treatment and empowering patients[11]. Additionally, self-assessments are particularly useful for the 

early detection of psychotic symptoms [12]. 

The European Psychiatric Association recommends combining hetero-evaluation tools, such as 

the Brief Negative Syndrome Scale (BNSS) [13] or the Clinical Assessment Interview for Negative 

Symptoms (CAINS) [14],  with self-assessment scales, such as the Self-evaluation of Negative 

Symptoms (SNS) [15] or the Motivation And Pleasure-Self Report (MAP-SR) [16,17]. These 

recommendations emphasize the need for a comprehensive approach to assessing NS 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 NS, which limits their 

clinical utility. While specialized tools targeting specific dimensions, such as motivation or 

anhedonia, are valuable for focused research or interventions [18], they do not provide a complete 

picture of NS [19]. Given that NS 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 research by evaluating their psychometric properties 

to ensure a comprehensive assessment of NS. 

2. Materials and Methods 

Data for this systematic review were collected in accordance with the Systematic Reviews and 

Meta-Analyses guidelines [PRISMA] (Table A1) [20]. This review was not pre-registered. 

2.1. COSMIN Methodology 

The Consensus-based Standards for the Selection of health Measurement Instruments 

(COSMIN) checklist was used to ensure a rigorous evaluation of the methodological quality of each 

self-assessment scale included in this review [21–23]. COSMIN methodology was chosen for its 

structured approach to assessing the psychometric quality of measurement tools. The COSMIN steps 

involved in this study were: conducting a comprehensive literature search, utilizing the Risk of Bias 

checklist, applying updated criteria for good measurement properties, implementing the GRADE 

approach to evaluate evidence 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 was used, incorporating the names of tools identified in a previous review 

[5]:  

"Psychometric validation AND (self-report scale OR self-assessment scale OR Self-Evaluation of 

Deficit Syndrome OR SEDS OR Subjective Experience of Negative Symptoms OR SENS OR 

Motivation And Pleasure Scale Self-report OR MAP-SR OR Self-evaluation of Negative Symptoms 

OR SNS) AND (negative symptoms OR anhedonia OR avolition 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)".  

Inclusion criteria encompassed studies published in English or French from 1987 to November 

2024 that evaluated the psychometric properties of self-assessment tools specifically developed to 

detect or assess NS in psychotic disorders, including schizophrenia, schizoaffective disorder, first-

episode psychosis, and ultra-high risk of psychosis. Exclusion criteria included studies on other 

disorders, meta-analyses or literature reviews, studies not reporting the psychometric characteristics 

of the clinical tools, studies not focusing on self-assessment scales or on NS, and tools focused 

specifically on only one domain of NS (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 validation studies for self-

assessment tools not initially included. Data were extracted and analyzed by one author (LM). 
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For each tool, details regarding the population (number, age, gender), number of items, 

psychometric properties, countries of validation, and negative dimensions were documented. 

 

Figure 1. Flow-shart. 

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

The COSMIN methodology [21–23] 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 consistency (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 standard measure for the self-assessment of negative 

symptoms, and cross-cultural validity/measurement invariance were not assessed, as they were 

addressed in only one study [24]. 

Initially, we utilized the COSMIN Risk of Bias Checklist, where each measurement property was 

rated on a four-point scale (“very good”,” adequate”, ”doubtful”, “inadequate”, or “not applicable”). 

When several studies were identified assessing a psychometric 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” (+), “insufficient” (−), 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 [21–23]. This approach evaluates 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) 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 considered in the present study, as the studies were selected based on specific populations. 
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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 downgrading the confidence in the 

evidence. Downgrades were applied as follows:  

- No downgrade: 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 inconsistency 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.  

Research manuscripts reporting large datasets that are deposited in a publicly available database 

should specify where the data have been deposited and provide the relevant accession numbers. If 

the accession numbers have not yet been obtained at the time of submission, please state that they 

will be provided during review. They must be provided prior to publication. 

Interventionary studies involving animals or humans, and other studies that require ethical 

approval, must list the authority that provided approval and the corresponding ethical approval 

code. 

2.5. Recommendations 

Using the information from the previous section, COSMIN recommendations [21–23] 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 encompasses 

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 5 self-assessment scales were analyzed, covering several NS 

domains. Table 1 provides the following information about the scales. The COSMIN quality criteria 

for good measurement, the risk of bias, the Grade evaluation, and recommendation are outlined in 

Table 2. 
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Table 1. General characteristics of self-assessment scales with more than 2 negative symptom domains. 

 

Scale 

Population Mean Age (SD) Gender 

(female 

%) 

Countries 

validation 

Negative Symptoms 

domains 

Number of 

items 

Duration 

Subjective 

Experience of 

Negative 

Symptoms 

(SENS) 

 

Selten et al., 

1993 [25] 

 

 

 

 

 

 

52 patients with schizophrenia 

 

 

 

 

 

 

39.5 (10.8) 

 

 

 

 

 

34.6 

 

 

 

 

 

Netherlands 

Anhedonia/asociality 

Avolition/apathy 

Affective flattening 

Alogia 

Attention 

 

21 - 

        

Clinical 

Assessment 

Interview for 

Negative 

Symptoms Self-

Report 

(CAINS-SR) 

 

 

Park et al., 2020 

[26] 

 

 

 

 

 

 

 

 

 

 

41 patients with schizophrenia 

32 patients with schizo-affective 

disorders 

 

 

 

 

 

 

 

 

 

47.1 (8.36) 

 

 

 

 

 

 

 

 

 

36.2 

 

 

 

 

 

 

 

 

 

North America 

Anhedonia 

Avolition 

Alogia 

Blunted affect 

Asociality 

30 - 

Motivation And 

Pleasure Scale 

Self-Report 

(MAPS-SR) 

 

 

Llerena et al., 

2013 [16] 

 

Engel et al., 

2016 [30] 

 

Wang et al., 

2020 [28] 

 

Kim et al., 2016 

[33] 

 

Richter et al., 

2019 [29] 

 

Garcia-Portilla 

et al., 2021 [31] 

 

Cernvall et al., 

2024 [32] 

 

 

 

 

 

 

 

 

37 patients with schizophrenia or 

schizo-affective disorders 

 

50 patients with schizophrenia or 

schizo-affective disorders 

 

150 patients with schizophrenia 

 

 

139 patients with schizophrenia 

 

 

93 patients with schizophrenia or 

schizo-affective disorder 

 

174 patients with schizophrenia 

 

 

33 patients with schizophrenia 

spectrum disorders 

 

 

 

 

 

 

 

 

50.16 (5.12) 

 

 

35.70 (10.36) 

 

 

46.47 (8.37) 

 

 

38.9 (11.1) 

 

 

38.99 (10.99) 

 

 

36.7 (12.2) 

 

 

40.0 (11.0) 

 

 

 

 

 

 

 

 

35.1 

 

 

44 

 

 

51.3 

 

 

45.3 

 

 

33.3 

 

 

37.4 

 

 

36 

 

 

 

 

 

 

 

 

North America 

 

 

Germany 

 

 

China 

 

 

Korea 

 

 

German 

 

 

Spain 

 

 

Sweden 

 

Anhedonia 

Avolition 

Social withdrawal 

15 - 

Self-evaluation 

of Negative 

Symptoms 

(SNS) 

 

 

Dollfus et al., 

2016 [15] 

 

 

 

 

 

 

 

 

23 patients with schizophrenia 

26 patients with schizo-affective 

disorders 

 

 

 

 

 

 

 

36.7 (11.6) 

 

 

 

 

 

 

 

 

 

 

20.4 

 

 

 

 

27 languages 

(www.sns-

dollfus.com/fr 

 

 

 

France 

 

 

 

 

Anhedonia 

Avolition 

Alogia 

Reduced emotional range 

Social withdrawal 

20 5 min 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 December 2024 doi:10.20944/preprints202412.1445.v2

http://www.sns-dollfus.com/fr
http://www.sns-dollfus.com/fr
https://doi.org/10.20944/preprints202412.1445.v2


 6 

 

Hervochon et 

al., 2018 [43] 

 

 

Wojciak et al., 

2019 [44] 

 

Dollfus et al., 

2019 [9] 

 

 

Hajj et al., 2019 

[37] 

 

Mallet et al., 

2020 [50] 

 

 

 

 

Garcia-Alvarez 

et al., 2020 [45] 

 

Goldring et al., 

2020 [42] 

 

Tam et al., 2021 

[49] 

 

Montvidas et 

al., 2021 [38] 

 

Mazhari et al., 

2021 [46] 

 

Garcia-Alvarez 

et al., 2022 [47] 

 

Polat et al., 2022 

[39] 

 

Dollfus et al., 

2022 [48] 

 

Samochowiec et 

al., 2023 [40] 

 

Chen et al., 2023 

[41] 

 

Métivier et al, 

2024 [51] 

 

60 patients with schizophrenia or 

schizo-affective disorders 

 

 

40 patients with schizophrenia 

 

 

109 patients with schizophrenia or 

schizo-affective disorders 

99 healthy controls 

 

206 patients with schizophrenia 

 

 

29 patients with schizophrenia 

22 patients with depressive 

disorder 

59 healthy controls 

 

 

104 patients with schizophrenia 

 

 

50 patients with resistant 

schizophrenia 

 

204 patients with schizophrenia 

 

 

67 patients with schizophrenia 

 

 

50 patients with schizophrenia 

 

 

104 patients with schizophrenia 

 

 

75 patients with schizophrenia 

 

 

 

245 patients with schizophrenia 

 

 

82 patients with schizophrenia 

 

 

200 patients with schizophrenia 

 

 

367 students with ultra-high risk of 

psychosis or major depressive 

disorders 

1761 healthy students 

 

40.6 (10.7) 

 

 

 

44.0 (13.0) 

 

 

38.9 (11.3) 

 

28.8 (13.2) 

 

52.68 (12.0) 

 

 

19.4 (3.0) 

18.0 (2.0) 

 

20.4 (2.8) 

 

 

40.1 (13.9) 

 

 

43.8 (11.19) 

 

 

49.36 (10.23) 

 

 

41.51 (13.76) 

 

 

39.5 (11.1) 

 

 

40.1 (13.9) 

 

 

21.91 (5.44) 

 

 

 

37.4 (11.3) 

 

 

NR 

 

 

35.2 (3.9) 

 

 

NR 

 

 

NR 

20 

 

 

 

50 

 

 

NR 

 

NR 

 

56.8 

 

 

36.8 

59.1 

 

62.7 

 

 

35.6 

 

 

12 

 

 

51.47 

 

 

64.2 

 

 

32 

 

 

35.6 

 

 

36 

 

 

 

37 

 

 

NR 

 

 

53.5 

 

 

NR 

 

 

NR 

France 

 

 

 

Poland 

 

 

France 

 

 

 

Lebanon 

 

 

France 

 

 

 

 

 

Spain 

 

 

North America 

 

 

Hong-Kong 

and China 

 

Lithuania 

 

 

Iran 

 

 

Spain 

 

 

Turkey 

 

 

 

European 

countries 

 

Poland 

 

 

China 

 

 

France 

Negative 

Symptoms 

Inventory Self-

Report (NSI-

SR) 

 

Raugh et al., 

2023 [24] 

 

 

 

 

 

 

32 patients with schizophrenia or 

schizo-affective disorders 

 

 

 

 

 

 

40.12 (13.25) 

 

 

 

 

 

 

 

 

75 

 

 

 

 

 

 

 

 

North America 

Anhedonia 

Avolition 

Social withdrawal 

11 Few minutes 
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25 patients with clinical high-risk 

of psychosis 

 

41.32 (9.43) 83.9 

* SD: Standard Deviation. 

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

SENS [25] 

Measurement property  

(no, of study assessing measurement 

property) 

 

Cosmin risk of bias 

 

Update criteria of good 

measurement 

Very 

good 
Adequate Doubtful Inadequate + - ? 

Structural validity  

(n = 0) 
0 0 0 0 0 0 0 

Internal consistency 

(n = 1) 
0 0 1 0 0 0 1 

Reliability 

(n = 1) 
0 1 0 0 0 1 0 

Criterion validity (n = 0) 0 0 0 0 0 0 0 

Hypotheses testing for construct 

validity convergent validity  

(n = 0) 

0 0 0 0 0 0 0 

Hypotheses testing for construct 

validity discriminant validity (n = 0) 
0 0 0 0 0 0 0 

Quality of evidence (GRADE) Very Low 

Recommendation C 

CAINS-SR [26] 

Measurement property  

(no, of study assessing measurement 

property) 

 

Cosmin risk of bias 

 

Update criteria of good 

measurement 

Very 

good 
Adequate Doubtful Inadequate + - ? 

Structural validity  

(n = 0) 
0 0 0 0 0 0 0 

Internal consistency 

(n = 1) 
0 0 1 0 0 0 1 

Reliability 

(n = 0) 
0 0 0 0 0 0 0 

Criterion validity 0 0 0 0 0 0 0 

Hypotheses testing for construct 

validity convergent validity  

(n = 1) 

0 1 0 0 1 0 0 

Hypotheses testing for construct 

validity discriminant validity (n = 1) 
0 1 0 0 1 0 0 

Quality of evidence (GRADE) Very Low 

Recommendation C 

MAP-SR [16,28–33] 

Measurement property 

 (no, of study assessing 

measurement property) 

 

Cosmin risk of bias 

 

Update criteria of good 

measurement 

Very good Adequate Doubtful Inadequate + - ? 
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Structural validity  

(n = 2) [28,29] 
1 0 1 0 1 1 0 

Internal consistency 

(n = 7) [16,28–33] 
2 0 5 0 2 0 5 

Reliability 

(n = 2) [28,29] 
0 2 0 0 1 1 0 

Criterion validity (n = 0) 0 0 0 0 0 0 0 

Hypotheses testing for construct 

validity convergent validity  

(n = 7) [16,28–33] 

2 5 0 0 6 1 0 

Hypotheses testing for construct 

validity discriminant validity  

(n = 7) [16,28–33] 

2 5 0 0 4 0 3 

Quality of evidence (GRADE)   Moderate     

Recommendation   A     

SNS [9,15,37–51]  

Measurement property  

(no, of study assessing measurement 

property) 

 

Cosmin risk of bias 

 

Update criteria of good 

measurement 

Very 

good 
Adequate Doubtful Inadequate + - ? 

Structural validity  

(n = 9) [15,37–42,48,49] 
3 0 1 5 8 0 1 

Internal consistency 

(n = 12) [15,37–47] 
1 0 11 0 4 2 6 

Reliability (n = 4)  

[15,37,42,43] 
2 1 0 1 2 1 1 

Criterion validity (n = 5) 

[9,40,41,50,51] 
5 0 0 0 5 0 0 

Hypotheses testing for construct 

validity convergent validity  

(n = 13)  [15,37–48] 

8 5 0 0 12 1 0 

Hypotheses testing for construct 

validity discriminant validity  

 (n = 9) [15,38,39,42,43,45,47,48,52] 

3 4 2 0 7 0 2 

Quality of evidence (GRADE)   Moderate     

Recommendation   A     

NSI-SR [24] 

Measurement property  

(no, of study assessing measurement 

property) 

 

Cosmin risk of bias 

 

Update criteria of good 

measurement 

Very 

good 
Adequate Doubtful Inadequate + - ? 

Structural validity  

(n = 1) 
1 0 0 0 1 0 0 

Internal consistency 

(n = 1) 
1 0 0 0 1 0 0 

Reliability 

(n = 1) 
0 1 0 0 0 1 0 

Criterion validity (n = 0) 0 0 0 0 0 0 0 
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Hypotheses testing for construct 

validity convergent validity  

(n = 1) 

1 0 0 0 0 1 0 

Hypotheses testing for construct 

validity discriminant validity (n = 1) 
1 0 0 0 0 1 0 

Quality of evidence (GRADE)   Low     

Recommendation   B     

* +: criterion validated; -: criterion not validated; ?: indeterminate. * CAINS-SR: Clinical Assessment Interview 

Negative Symptoms Self-Report); GRADE: Grading of Recommendations Assessment, Development, and 

Evaluation; MAPS-SR: Motivation And Pleasure Scale Self-Report; Negative Symptoms Inventory Self-Report 

(NSI-SR); SENS: Subjective Experience of Negative Symptoms; SNS: Self-evaluation of Negative Symptoms. 

3.1. The Subjective Experience of Negative Symptoms (SENS) 

The Subjective Experience of Negative Symptoms (SENS) [25] assesses “affective flattening,” 

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

3.1.1. Risk of Bias and Criteria for Good Measurement Properties 

Only one study [25] evaluated the psychometric properties of the SENS, focusing solely on 

internal consistency and reliability. The risk of bias regarding internal consistency was rated as 

“doubtful” due to a lack of information regarding the scale’s structural validity, which led to the 

measurement properties being rated as “indeterminate”.  

Regarding reliability, the risk of bias was assessed as “adequate”, but the overall evaluation 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 adequate 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) [26] is a 

30-item self-report measure based on the CAINS interview version, which evaluates the five domains 

of NS. 

3.2.1. Risk of Bias and Criteria for Good Measurement Properties 

Only one study [26] examined the psychometric properties of the CAINS-SR, focusing on 

internal consistency and testing hypotheses for construct convergent and discriminant validity.  

The risk of bias for internal consistency was rated as "doubtful" due to limited information 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 corresponding dimensions 

rated by clinicians on the CAINS [14] for convergent validity, as well as with the “positive”, 

“agitation/mania”, and “depression/anxiety” dimensions of the Brief Psychiatric Rating Scale 

(BPRS)[27] for discriminant validity. 

3.2.2. GRADE Evaluation 
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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 (MAPS-SR) 

The Motivation and Pleasure Self-Report scale (MAP-SR) [16] is derived from the CAINS-SR and 

comprises 3 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 activities. 

3.3.1. Risk of Bias and Criteria for Good Measurement Properties 

Structural validity was assessed in two [28,29] of the seven validation studies of the MAP-SR 

[16,28–33]. One study [28] 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 [29] 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 [16,28–33]; however, 

only two studies [28,29] evaluated structural validity, receiving a “very good” rating for risk of bias 

and a “positive” rating for measurement properties. The remaining studies [16,30–33] 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 [28,29], both receiving an “adequate” 

rating for risk of bias. One study [28] achieved a “positive” rating for measurement properties, while 

the other [29] 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 [16,28–33] conducted hypothesis testing for both 

convergent and discriminant validity. Five studies received an “adequate'” rating [16,28,30–32] for 

risk of bias, while two were rated 'very good' [29,33]. Overall, the studies achieved a “positive” rating 

for the measurement properties of convergent validity [16,28,30–33], except for one study [29], which 

received a “negative” rating due to correlation coefficients below 0.5. Convergent validity was 

established by comparing the MAP-SR with various scales, including the BPRS negative subscore 

[27], the Positive and Negative Syndrome Scale (PANSS) negative subscore [34], the Scale for the 

Assessment of Negative Symptoms (SANS) [35], CAINS [14], SNS [15], and the Temporal Experience 

of Pleasure Scale (TEPS) [36]. For discriminant validity, four studies [16,28,30,33] were rated as  

“positive” for comparing the MAP-SR against scales for depression, positive symptoms, quality of 

life, and medication side effects. However, three studies [29,31,32] 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 [31,32]. Additionally, the authors of one study did not clearly state specific 

hypotheses regarding discriminant validity [29]. 

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 downgrading 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 MAPS-SR being n = 676, no downgrade was 

applied. 
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Thus, the overall quality of the evidence for the MAPS-SR scale was considered “moderate” and 

the level of recommendation was A. 

3.4. The Self Evaluation of Negative Symptoms (SNS) 

The Self-evaluation of Negative Symptoms (SNS) [15] provides an assessment of all five domains 

of NS 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), ensuring global 

accessibility.  

3.4.1. Risk of Bias and Criteria for Good Measurement Properties 

Among the seventeen validation studies of the SNS [9,15,37–51], nine [15,37–42,48,49] 

specifically assessed its structural validity. Of these, five studies [15,38–40,42] 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 [37] received a “doubtful” 

rating due to the inappropriate use of principal component analysis. In contrast, three studies 

[41,48,49] received a “very good” rating for structural validity. Regarding measurement properties, 

eight studies were rated as “positive” [15,37–41,48,49], demonstrating a good fit for either a two-

factor model [15,38,40] or a five-factor model [37,39,41,48,49], while only one study [42] was rated as 

“indeterminate”. 

Twelve studies [15,37–47] assessed the internal consistency of the SNS. Among these, one study 

[41] was rated as having a “very good” risk of bias, while eleven studies [15,37–40,42–47] 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 analysis or the use of an inadequate model. In terms of measurement properties, 

four studies [15,38,40,42] received “positive” ratings, whereas two studies [39,41] were rated 

“negatively” because their Cronbach's alpha coefficients fell below the accepted threshold of 0.7. 

Additionally, six studies [43,45–47,52,53]  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 [15,37,42,43]. Two studies [15,42]   

received “very good” ratings for risk of bias and “positive” ratings for measurement properties, as 

they reported ICC values exceeding 0.7. In contrast, one study  [52] was rated as having an 

“adequate” risk of bias but received a “negative” rating for measurement properties, with all ICC 

scores falling below the 0.7 threshold. Finally, another study [43] was rated as “inadequate” for risk 

of bias due to its reliance on a t-test for reliability 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 [9,40,41,50,51]. 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 NS among patients at ultra-high risk of psychosis [51], experiencing their first episode 

of psychosis [50], diagnosed with schizophrenia [9,41], or presenting with a deficit subtype [40]. 

Finally, hypothesis testing for construct convergent validity was conducted across thirteen 

validation studies for the SNS [15,37–48]. The risk of bias was rated as “very good” for eight studies 

[15,41,42,45–48,52] and “adequate” for five studies [38–40,43,44]. Regarding measurement properties, 

twelve studies received a “positive” rating [15,37–41,43–48]. Only one study [42] 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) [35], the BPRS negative subscore [27], the PANSS negative subscore [34], the 

Clinical Global Impression (CGI) negative subscore [54], the BNSS [55], the Negative Symptom 

Assessment 16 (NSA-16) [56] and the CAINS [14] for convergent validity. In evaluating hypothesis 

testing for construct discriminant validity, nine studies [15,38,39,42,43,45,47,48,52] were included. 

Among them, three studies [15,42,48] received a “very good” rating for risk of bias, while four studies 
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[38,39,43,52] were rated as “adequate”. All of them [15,38,39,42,43,48,52]  obtained a “positive” 

rating for measurement properties. These studies effectively compared the SNS with scales assessing 

depression, parkinsonism, and positive symptoms to determine discriminant validity. Conversely, 

two studies [45,47] 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 

determining 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 conflicting results, 

which led to a downgrade of -1. Inconsistency was not considered in hypothesis testing for construct 

convergent validity, as eleven studies reported “positive” outcomes and only one received a 

“negative” rating.  

For imprecision, with the overall sample size for the SNS being n = 1835, no downgrade was 

applied. 

Thus, the overall quality of the evidence for the SNS scale was considered “moderate”, 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) [24] evaluates three domains of 

negative symptomatology (avolition, anhedonia, and social withdrawal) with 11 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 [24] 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. Measurement properties were rated 

as “positive”, supported by favorable fit indices from the confirmatory 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 exceeding 0.7 for all three 

factors of the scale. 

The risk of bias for reliability was rated as “adequate,” and the measurement properties were 

rated as “negative” due to correlation scores below 0.7. 

Finally, the risk of bias for hypothesis testing of construct convergent and discriminant validity 

was rated as “very good.” Regarding measurement properties, convergent validity, assessed using 

BNSS scores [13], received a “negative” rating due to low correlation 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 [24] of adequate quality assessing reliability, this resulted 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 NS in patients with schizophrenia, schizoaffective 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, weaknesses, and recommendations for the 

different tools.  

Among the scales that cover several dimensions of NS, three (SENS [25], CAINS-SR [26], and 

SNS [15]) assess five domains of NS, while two others assess three domains. Although the SENS [25] 

provides comprehensive coverage, it has significant limitations. One limitation concerns the 

assessment of anhedonia, as it fails to account for its two dimensions: anticipatory and consummatory 

pleasure. Additionally, the inclusion of 'attention' has been a subject of debate, as it may be more 

closely related to cognitive deficits rather than NS [5]. The COSMIN evaluation further highlights 

weaknesses, with only one validation study available [25]. This study reported negative ratings for 

test-retest reliability, indeterminate results for internal consistency, and the absence of structural 

validity 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 [26] offers a comprehensive evaluation of all domains of negative 

symptomatology. However, its psychometric properties have been examined in only one study [26]. 

While this study reported promising results in hypothesis testing of construct convergent and 

discriminant validity, there is insufficient information regarding other validation domains. Given the 

limited evidence available, it has received a recommendation rating of C. 

In contrast, the SNS [15] 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 thresholds in the severity of NS 

among patients with schizophrenia [9], first-episode psychosis [50], healthy adolescents [57], and 

students [51]. This highlights the SNS's capability to detect NS across diverse populations. Numerous 

studies [8–21], including several of high quality [41,48,49], 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 [16] and NSI-SR [24] offer targeted assessments of key NS 

domains, including asociality, avolition, and anhedonia. The MAP-SR [16] provides a detailed 

evaluation of anticipatory and consummatory anhedonia across various contexts (social, recreational, 

and professional) and assesses motivation in family relationships and activities [16]. This specificity 

enhances the understanding of these critical dimensions of NS, which are often challenging to 

evaluate accurately. Several high-quality studies [16,28,30–32] 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 [24] assesses both consummatory and anticipatory pleasure, facilitating a 

focused evaluation of anhedonia. It also measures social withdrawal and engagement in social 

activities, effectively highlighting challenges in social interactions. Additionally, it addresses 

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, individuals at ultra-high risk 

of psychosis, and those with schizophrenia, enhancing its capacity to detect NS in various contexts 

[24]. However, the psychometric properties of the NSI-SR have been evaluated in only one study [24]. 

While this research reported promising findings regarding structural validity and internal 

consistency, other evaluations highlighted poor performance in test-retest reliability and hypothesis 

testing for construct convergent and discriminant validity. Due to the limited number of validation 

studies, the NSI-SR has been assigned a recommendation rating of B. 

To summarize, among the tools designed to assess the five domains of negative 

symptomatology, the SNS [15] stands out with a distinguished grade A recommendation, reflecting 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 December 2024 doi:10.20944/preprints202412.1445.v2

https://doi.org/10.20944/preprints202412.1445.v2


 14 

 

its robust psychometric properties. Additionally , the MAP-SR [16] also earns a grade A 

recommendation, positioning it as an excellent option for focused evaluations of anhedonia, 

avolition, and social withdrawal, thereby enriching our clinical understanding of these critical 

dimensions. 

In addition to these self-assessment tools, other instruments focus on single dimensions of NS, 

limiting their clinical utility in offering a comprehensive view of the patient's condition. For example, 

the Temporal Experience of Pleasure Scale (TEPS) [58] specifically targets anhedonia, while the BIRT 

Motivation Questionnaire (BMQ-S) [59] measures motivational deficits. These focused tools are 

valuable in research and specific clinical contexts, such as cognitive behavioral therapy, which has 

been shown to be effective in addressing symptoms related to the avolition-apathy dimension of NS 

[18]. Assessing these particular aspects of NS 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 [18]. However, their narrow focus limits their ability to provide a comprehensive 

understanding of the multiple dimensions of NS [19], potentially overlooking the synergistic effects 

between NS domains and their cumulative impact on patient functioning [60]. Therefore, without the 

integration of multi-dimensional scales, single-dimension tools may fail to capture the full complexity 

of NS, potentially leading to incomplete assessments, missed treatment effects, and suboptimal care 

planning [61]. In contrast, multi-dimensional tools offer a more holistic assessment by examining the 

interplay between different domains of NS and their combined effect on daily functioning [62]. This 

is crucial for identifying distinct NS profiles, which can help inform personalized therapeutic 

strategies. Moreover, in clinical trials assessing the effects of antipsychotics on secondary NS and 

experimental treatments targeting NS, such as neurostimulation interventions, multi-dimensional 

tools are indispensable for capturing subtle, multi-faceted changes across various dimensions of NS 

[1]. These tools also play a pivotal role in research, as they enable a broader dataset to correlate clinical 

symptoms with neurobiological markers, enhancing our understanding of NS mechanisms and 

informing the development of future treatments. 

In spite of the European Association's recommendation [17], the use of self-assessment scales 

remains limited, even though robust tools are available. While Weigel et al. [7] assessed the 

psychometric properties of hetero-evaluation tools for NS, including the SANS [35], High Royds 

Evaluation of Negativity Scale (HEN) [63], and Negative Symptom Assessment-16 (NSA-16) [56], 

concluding that these tools are unsuitable for clinical practice, other studies have highlighted the 

strong psychometric properties of newer instruments 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 consistency, and reliability, while Weigel et al. [8] underscored the strong 

structural validity, internal consistency, and interrater reliability of the BNSS across various contexts. 

In  In the same vein, our study focuses on self-assessment tools and underscores the strong 

psychometric properties of the SNS [15] and the MAP-SR [16], which provide alternatives for clinical 

and research applications. These self-assessment scales, with their robust validation, could 

complement traditional observer-rated evaluations, contributing to a more comprehensive approach 

to NS assessment, as recommended by the European Psychiatric Association [17]. The incorporation 

of self-assessment scales into clinical routines is crucial, as they can significantly enhance our 

understanding of patients' experiences [9,10] and inform the development of personalized treatment 

strategies. Furthermore, incorporating self-assessments into emerging technologies, such as digital 

platforms and ecological momentary assessments, could facilitate real-time data collection, enabling 

the capture of fluctuations in NS and their interactions with motivational factors in patients' daily 

lives [64]. 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 [64,65].  

Despite employing a recommended methodology (COSMIN), our study has several potential 

limitations. First, data extraction and analysis were conducted by a single reviewer, 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 
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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 NS 

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 [15] for 

assessing the five domains of NS and the MAPS-SR [16] for evaluating three negative dimensions: 

anhedonia, avolition, and social withdrawal.  

6. Future Directions 

Future research should prioritize enhancing the psychometric properties of existing self-

assessment scales for measuring NS in schizophrenia. This should include longitudinal studies to 

establish test-retest reliability and investigate how demographic and clinical 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. 

Author Contributions: L.M analyzed the literature and wrote the first draft of the paper. SD revised the paper. 

Both reviewed and approved the final version. 

Funding: Please add: “L.M obtained a phD grand from the RHU PSYCARE (ANR-18-RHU-0014). 

Informed Consent Statement: Not applicable. 

Data Availability Statement: No new data was created or analyzed in this study. Data sharing is not applicable 

to this article. 

Conflicts of Interest: The authors declare no conflicts of interest. 

Appendix A 

Table A1. PRISMA checklist. 

Section and 

Topic  

Ite

m # 
Checklist item  

Location 

where 

item is 

reported  

TITLE   

Title  1 Identify the report as a systematic review. Yes 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. Yes 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. Yes 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Yes 

METHODS   

Eligibility 

criteria  
5 

Specify the inclusion and exclusion criteria for the review and how studies were grouped 

for the syntheses. 
Yes 
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Section and 

Topic  

Ite

m # 
Checklist item  

Location 

where 

item is 

reported  

Information 

sources  
6 

Specify all databases, registers, websites, organisations, reference lists and other sources 

searched or consulted to identify studies. Specify the date when each source was last 

searched or consulted. 

Yes 

Search 

strategy 
7 

Present the full search strategies for all databases, registers and websites, including any 

filters and limits used. 
Yes 

Selection 

process 
8 

Specify the methods used to decide whether a study met the inclusion criteria of the 

review, including how many reviewers screened each record and each report retrieved, 

whether they worked independently, and if applicable, details of automation tools used in 

the process. 

Yes 

Data 

collection 

process  

9 

Specify the methods used to collect data from reports, including how many reviewers 

collected data from each report, whether they worked independently, any processes for 

obtaining or confirming data from study investigators, and if applicable, details of 

automation tools used in the process. 

Yes 

Data items  

10a 

List and define all outcomes for which data were sought. Specify whether all results that 

were compatible with each outcome domain in each study were sought (e.g. for all 

measures, time points, analyses), and if not, the methods used to decide which results to 

collect. 

Yes 

10b 

List and define all other variables for which data were sought (e.g. participant and 

intervention characteristics, funding sources). Describe any assumptions made about any 

missing or unclear information. 

Yes 

Study risk of 

bias 

assessment 

11 

Specify the methods used to assess risk of bias in the included studies, including details of 

the tool(s) used, how many reviewers assessed each study and whether they worked 

independently, and if applicable, details of automation tools used in the process. 

Yes 

Effect 

measures  
12 

Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the 

synthesis or presentation of results. 
NA 

Synthesis 

methods 

13a 

Describe the processes used to decide which studies were eligible for each synthesis (e.g. 

tabulating the study intervention characteristics and comparing against the planned 

groups for each synthesis (item #5)). 

Yes 

13b 
Describe any methods required to prepare the data for presentation or synthesis, such as 

handling of missing summary statistics, or data conversions. 
NA 

13c 
Describe any methods used to tabulate or visually display results of individual studies and 

syntheses. 
Yes 

13d 

Describe any methods used to synthesize results and provide a rationale for the choice(s). 

If meta-analysis was performed, describe the model(s), method(s) to identify the presence 

and extent of statistical heterogeneity, and software package(s) used. 

Yes 

13e 
Describe any methods used to explore possible causes of heterogeneity among study 

results (e.g. subgroup analysis, meta-regression). 
NA 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. NA 

Reporting 

bias 

assessment 

14 
Describe any methods used to assess risk of bias due to missing results in a synthesis 

(arising from reporting biases). 
NA 

Certainty 

assessment 
15 

Describe any methods used to assess certainty (or confidence) in the body of evidence for 

an outcome. 
Yes 

RESULTS   

Study 

selection  
16a 

Describe the results of the search and selection process, from the number of records 

identified in the search to the number of studies included in the review, ideally using a 

flow diagram. 

Yes 
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Section and 

Topic  

Ite

m # 
Checklist item  

Location 

where 

item is 

reported  

16b 
Cite studies that might appear to meet the inclusion criteria, but which were excluded, and 

explain why they were excluded. 
NA 

Study 

characteristi

cs  

17 Cite each included study and present its characteristics. Yes 

Risk of bias 

in studies  
18 Present assessments of risk of bias for each included study. Yes 

Results of 

individual 

studies  

19 

For all outcomes, present, for each study: (a) summary statistics for each group (where 

appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), 

ideally using structured tables or plots. 

NA 

Results of 

syntheses 

20a 
For each synthesis, briefly summarise the characteristics and risk of bias among 

contributing studies. 
Yes 

20b 

Present results of all statistical syntheses conducted. If meta-analysis was done, present for 

each the summary estimate and its precision (e.g. confidence/credible interval) and 

measures of statistical heterogeneity. If comparing groups, describe the direction of the 

effect. 

Yes 

20c 
Present results of all investigations of possible causes of heterogeneity among study 

results. 
Yes 

20d 
Present results of all sensitivity analyses conducted to assess the robustness of the 

synthesized results. 
NA 

Reporting 

biases 
21 

Present assessments of risk of bias due to missing results (arising from reporting biases) for 
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