
HAL Id: hal-04790689
https://hal.science/hal-04790689v1

Submitted on 19 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Personal recovery self-report outcome measures in
serious mental illness: A systematic review of

measurement properties
Simon Felix, Kevin-Marc Valery, Meryl Caiada, Sarah Guionnet, Julien

Bonilla-Guerrero, Jean-Marc Destaillats, Antoinette Prouteau

To cite this version:
Simon Felix, Kevin-Marc Valery, Meryl Caiada, Sarah Guionnet, Julien Bonilla-Guerrero, et al..
Personal recovery self-report outcome measures in serious mental illness: A systematic review of mea-
surement properties. Clinical Psychology Review, 2024, 112, pp.102459. �10.1016/j.cpr.2024.102459�.
�hal-04790689�

https://hal.science/hal-04790689v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Clinical Psychology Review 112 (2024) 102459

Available online 13 June 2024
0272-7358/© 2024 Elsevier Ltd. All rights are reserved, including those for text and data mining, AI training, and similar technologies.

Review 

Personal recovery self-report outcome measures in serious mental illness: A 
systematic review of measurement properties 

Simon Felix a,b,*, Kevin-Marc Valery a, Meryl Caiada a, Sarah Guionnet a, 
Julien Bonilla-Guerrero b, Jean-Marc Destaillats b, Antoinette Prouteau a,b 

a Psychology Laboratory (LabPsy) UR4139, Bordeaux University, 3 ter place de la Victoire, 33000 Bordeaux, France 
b ESPPAIR Unit, Department of Adult Psychiatry, Jonzac Hospital, 17500 Saint-Martial de Vitaterne, France   

A R T I C L E  I N F O   

Keywords: 
Personal recovery 
Serious mental illness 
Patient-reported outcome measures 
Measurement properties 
Psychometrics 
Systematic review 

A B S T R A C T   

Background: Personal recovery represents a paradigm shift in mental healthcare. Validated self-report outcome 
measures (PROMs) are needed to facilitate the transformation towards recovery-oriented practices and services. 
Objectives were to identify published measures and analyze their measurement properties using a standardized 
methodology. 
Methods: Following the COSMIN guidelines, we conducted a systematic review of personal recovery PROMs in 
serious mental illness. The MEDLINE, PMC, PsycINFO, PsycARTICLES, PBSC and Scopus electronic databases 
were searched for articles published between May 2012 and February 2024. Full-text articles from a previous 
systematic review were also examined. 
Results: 91 studies were included in the review, describing 25 PROMs. Ten of them had not been identified in 
previous reviews. Quality of evidence was globally poor for most PROM measurement properties. Very little 
evidence was found for cross-cultural validity, measurement invariance, measurement error and criterion val-
idity. The Recovery Assessment Scale and Questionnaire about the Process of Recovery showed the strongest 
evidence for sufficient psychometric data on a wide range of measurement properties. 
Conclusions: Several personal recovery measures are now available. While research is still needed to enhance 
their validity on some psychometric properties, the current tools appear sufficient to cover most research and 
clinical needs.   

Recovery from serious mental illness (SMI) is a complex, highly 
debated issue that lacks consensus (Davidson et al., 2005; Leendertse 
et al., 2021). The medical model of mental illness defines recovery as an 
improvement of symptoms and other deficits associated with the dis-
order, and a return to a pre-existing healthy state (Davidson et al., 
2008). However, persons with a lived experience of recovery from SMI 
have argued that this objective/category-based vision of recovery is not 
appropriate to mental illness (Andresen et al., 2011; Bassman, 2000; 
Crowley, 1997; Fisher, 1994; Tenney, 2000). They describe recovery as 
an individual journey rather than a common/uniform end state, that is 
not a question of returning to a premorbid state but rather incorporating 
the illness into a new sense of self (Hunter & Marsh, 1994). The mental 
health consumer movement thus supports a more subjective approach to 
recovery, known as a consumer-based, or personal definition of recov-
ery: “a deeply personal, unique process […] a way of living a satisfying, 
hopeful, and contributing life even with limitations caused by illness” 

(Anthony, 1993, p.15). 
Personal recovery has received growing interest over the past 20 

years. Several attempts have been conducted to model personal recovery 
from SMI based on consumers’ accounts. They have shed light on both 
the processes that are key to the recovery journey and the key steps 
common to most recovery paths (Andresen et al., 2011; Andresen et al., 
2006; Andresen et al., 2003; Song & Shih, 2009). The CHIME framework 
(Leamy et al., 2011) synthesized the scientific literature pre-2011, thus 
offering a more consensual theoretical basis to conceptualize personal 
recovery, at least in its western-cultured meaning (Slade et al., 2014). 
Based on narrative synthesis analysis, the CHIME model proposes five 
non-linear steps of personal recovery, which simultaneously involve five 
processes: (1) Connectedness, (2) Hope and Optimism for the future, (3) 
Identity, (4) Meaning in life and (5) Empowerment. 

Personal recovery thus represents a major paradigm shift for SMI 
care. The transformation of mental health services towards both person 
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and recovery-centered care has therefore been defined as a priority by 
the World Health Organization (World Health Organization, 2021). 
Outcome measures of personal recovery could prove valuable to address 
the challenges that surround the notion of recovery. Personal recovery 
as a scientific concept itself would highly benefit from outcome mea-
surement. Indeed, personal recovery models and frameworks rely 
mostly on qualitative data and expert opinions (Slade, Adams, & 
O’Hagan, 2012). There is a need to produce scientific evidence via 
standardized measures, in domains such as the longitudinal evaluation 
of the recovery process, or the link between advancing in the recovery 
journey and clinical domains (Slade et al., 2012). Measuring personal 
recovery is also critical to understand the cultural differences in play, 
and could allow its application to other populations, to determine 
specificities or communalities in the personal recovery process (Slade 
et al., 2014). 

Moreover, Slade et al. (2014) argue that traditional clinical outcomes 
are not suited to assess these specific recovery processes. Therefore, to 
create a mental health system that prioritizes person-centered care, the 
authors insist that personal recovery outcome measures should be 
implemented in mental health care. Indeed, there is little data on the 
impact of mental health services on the recovery process (Slade, Leamy, 
et al., 2012). Additionally, the use of accurate outcome data in routine 
clinical practice is critical to the delivery of decent quality care (New-
man-Taylor et al., 2019). Patient-reported outcome measures (PROMs) 
have been shown to inform different levels of the mental health system 
in terms of both efficiency, efficacy, and effectiveness of the recovery- 
oriented approach (Gordon et al., 2012). They not only reflect the 
subjective nature of recovery, but also promote the inclusion of user’s 
perspectives in the process of health service provision (Krägeloh et al., 
2015). And yet, there are important difficulties in creating recovery- 
oriented health services that consider users subjectivity and perspec-
tives (Slade et al., 2014). Moreover, clinicians struggle to routinely use 
these outcome measures (Jensen-Doss et al., 2018; Newman-Taylor 
et al., 2019). A study investigating the routine use of standardized 
outcome measures amongst psychiatrists (Gilbody et al., 2002) showed 
that their non-use was justified by a lack of resources (not enough time 
or personnel), and critiques regarding their psychometric properties. In 
this regard, research is needed to provide appropriate validated assess-
ment of personal recovery-related outcomes (Slade, 2010). 

Personal recovery measurement has been exponentially investigated 
in the international literature. A key reference in the field was the 
document entitled ‘Measuring the Promise: A Compendium of Recovery 
Measures Volume II’ (Campbell-Orde et al., 2005). The authors had 
compiled in extensive detail all known measures of personal recovery, 
and described characteristics and psychometrics for each. Since then, 
there have been several literature reviews aimed at identifying tools to 
measure personal recovery (Burgess et al., 2011; Cavelti et al., 2012; 
Chirio-Espitalier et al., 2022; Law et al., 2012; Penas et al., 2019; 
Scheyett et al., 2013; Shanks et al., 2013; Sklar et al., 2013). A largely 
shared conclusion of these reviews, corroborated by the Leendertse et al. 
(2021) meta-analysis, is the current lack of a gold standard to measure 
personal recovery. However, previous reviews showed significant dif-
ferences regarding their objectives and methodologies. Some were spe-
cifically focused on the assessment of personal recovery in psychotic 
disorders (Law et al., 2012), schizophrenia (Cavelti et al., 2012), or bi-
polar disorders (Chirio-Espitalier et al., 2022). Others aimed at identi-
fying measures for routine use in health services, and therefore applied 
additional criteria of briefness and acceptability to consumers (Burgess 
et al., 2011; Penas et al., 2019). They also differed in inclusion criteria 
regarding measurement characteristics, such as self-report vs. clinician- 
rated measures or the assessment of recovery as an outcome vs. assess-
ment of attitudes towards recovery, or styles of recovery. As a shared 
objective of these reviews was the exhaustive identification of recovery 
assessment instruments, a significant proportion did not limit their 
searches to peer-reviewed publication sources, and therefore described 
measures that had not been psychometrically tested. Additionally, a 

main limitation of previous reviews is the lack of a standardized pro-
cedure to analyze the psychometric properties of identified measures: 
when available, psychometric properties were described (Scheyett et al., 
2013) or assessed with unstandardized criteria (Law et al., 2012; Penas 
et al., 2019; Sklar et al., 2013). Moreover, to our knowledge, no review 
has conducted any risk of bias and quality of evidence analyses, i.e., 
standardized assessment of methodological soundness, while it is 
essential for a reliable interpretation of psychometric properties. 

The objectives of this systematic review were: (a) to identify personal 
recovery PROMs that have been the subject of a peer-reviewed publi-
cation, (b) to analyze their psychometric properties using a standardized 
methodology, and (c) to provide an overview of the psychometric 
quality of identified PROMs and formulate recommendations for their 
use and future research. 

1. Methods 

This systematic review followed the Consensus-based Standards for the 
selection of health Measurement Instruments (COSMIN) guidelines for the 
systematic review of Patient-Reported Outcome Measures (PROMs) 
(Mokkink et al., 2017; Prinsen et al., 2018). Appendix A. displays a list of 
abbreviations used throughout this article. 

1.1. Search Strategy 

1.1.1. Search 
The search was conducted using a combination of free-text and 

controlled vocabulary search terms (MeSH terms, APA Thesaurus of 
Psychological Index Terms). It comprised four categories of terms: 
recovery-related (e.g., recovery, personal recovery, recovery process, etc.), 
assessment-related (e.g., measure, scale, assessment, etc.), mental health/ 
illness-related (e.g., mental health, serious mental illness, schizophrenia, 
etc.), and COSMIN search filter terms. This last category refers to a 
search filter designed by the COSMIN authors to specifically identify 
studies on measurement properties. The filter has shown good sensitivity 
(Terwee et al., 2009). The four categories of terms were combined using 
the Boolean operator ‘AND”, and the terms inside each category were 
combined using the operator ‘OR”. When terms could be derived, we 
used the ‘*’ operator to ensure better exhaustivity. This makes it possible 
to find all possible versions of a word (e.g., assess* allows identification 
of studies containing assessment, assessed, assessing etc.). 

A copy of the full term’s list is available as supplementary material 
(document DS1. “Search Strategy”). The search focused on research 
conducted between May 2012 and February 2024. Related references of 
articles included in the review were also examined. 

The search terms used for this review were extracted from the search 
strategy obtained from Shanks et al. (2013). This previous systematic 
review was used as a basis for this work, given its clear definition of 
personal recovery, limitation to SMI samples, and exhaustivity of search 
databases. The authors kindly provided us with their full list of reviewed 
studies, as well as their complete search strategy. As Shanks et al. ended 
their search in May 2012, we chose to limit our search strategy to articles 
published after this date. The original pool of n = 35 included studies 
from the Shanks review was thus screened and included if the studies 
met the eligibility criteria. 

1.1.2. Electronic Databases 
The following search engines were used to search in several data-

bases: PubMed® was used to search the Medical Literature Analysis and 
Retrieval System Online (MEDLINE) and PubMed Central (PMC) data-
bases; EBSCOhost was used to search the Psychology and Behavioral 
Sciences Collection (PBSC), PsycINFO® and PsycARTICLES® databases 
(both were searched for optimal access to full-text articles); and the 
Scopus® integrated search engine for the Scopus® database. 

S. Felix et al.                                                                                                                                                                                                                                     



Clinical Psychology Review 112 (2024) 102459

3

1.2. Eligibility Criteria 

Studies were included if they met the following criteria: 

• Full text original research article (not including letter to editor, re-
views, abstracts);  

• Published in peer-reviewed journals;  
• Published in English or French language;  
• Published after May 2012;  
• Utilized a patient-reported outcome measure (PROM) of personal 

recovery;  
• Reported on at least one of the measure’s psychometric properties 

(excluding aspects related to feasibility or interpretability);  
• At least 75% of the sample was composed of people with SMI as 

defined by the National Institute of Mental Health (n.d.), aged be-
tween 18 and 65. 

Studies were excluded if they met the following criteria: 

• Sample composed of sex offenders, people with substance use dis-
orders, or people with eating disorders  

• Studies not aimed at PROM validation (named “PROM use” studies) 

As recommended by the COSMIN guidelines, it was decided to 
exclude “PROM use” studies. These encompass studies that do not aim at 
PROM validation, only using PROMs as an outcome measurement in-
strument (e.g., PROMs used in randomized controlled trials, or in vali-
dation studies of other measurement instruments). 

Notably, we only included published and peer-reviewed studies. 
Indeed, our goal was not to identify every existing personal recovery 
PROM, but rather to collect reliable psychometric data for the existing 
tools. Therefore, limiting to published peer-reviewed articles ensured a 
higher degree of quality and reliability of collected data. 

1.3. Selection Process 

The selection process for this study used the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 
statement (Page et al., 2021). 

Studies were extracted from the databases into a specialized sys-
tematic review software (Rayyan®). The provided automated tool was 
used to remove duplicates, set at 95% of similarities between studies. 
The remaining duplicates were removed by the first author (SF) to limit 
automation mistakes. Studies were first selected by title and abstract. 
The selection was performed independently by two authors (SF, MC). 
The computed agreement rate was 94.25%. In the event of disagree-
ment, the study inclusion was discussed between the authors. Selected 
studies were sought for retrieval and obtained full texts were assessed 
for eligibility. If the eligibility criteria were met, studies were included 
in the review. 

1.4. Data Extraction and Assessment 

Data extraction and assessment were performed according to the 
COSMIN user manual recommendations and steps (Prinsen et al., 2018, 
Fig. 1). 

1.4.1. Results of Studies on Measurement Properties 
Psychometric data were extracted from each included study ac-

cording to the COSMIN ‘taxonomy of measurement properties’ (Mok-
kink et al., 2010, Fig. 2). The following properties were extracted: 
structural validity, internal consistency, cross-cultural validity/mea-
surement invariance, reliability, measurement error, criterion validity, 
hypotheses testing for construct validity in terms of both convergent and 
known groups validity, and responsiveness. 

The COSMIN ‘updated criteria for good measurement properties’ 

(Mokkink et al., 2018, pp. 28–29) were then used to rate the quality of 
reported measurement properties for each study as either sufficient (+), 
insufficient (− ) or indeterminate (?). 

As specified by the COSMIN guidelines, construct validity assessment 
required the review team to formulate hypotheses regarding the 
magnitude and direction of the expected effects. In this systematic re-
view, the hypotheses were generated on the basis of the Leendertse et al. 
(2021) meta-analysis of personal recovery associated factors. We ex-
pected correlations >0.30 between PROMs and personal recovery 
related constructs described in the meta-analysis. 

Responsiveness also required the review team to formulate a priori 
hypotheses, so for the purpose of this review, they were generated on the 
basis of the Thomas et al. (2018) meta-analysis of personal recovery 
longitudinal studies. We therefore expected that personal recovery 
PROMs should be able to detect small to medium-sized changes. 

Criterion validity was also analyzed, although several authors (e.g., 
Leendertse et al., 2021) have underlined the lack of a gold standard to 
assess personal recovery. Indeed, COSMIN guidelines indicate that when 
a shortened version of a PROM is available, the longer version can be 
considered an adequate reference point for criterion validity analysis. 

1.4.2. Risk of Bias Analysis 
As recommended by the COSMIN guidelines, the methodological 

quality of the included studies was assessed using the COSMIN risk of 
bias checklist (Mokkink et al., 2017). For each measurement property 
assessed by a study, the checklist allows researchers to rate the meth-
odological quality on a 4-point scale: inadequate, doubtful, adequate, or 
very good. Risk of bias is a tool rather than an objective in itself, as it is 
later used to grade the quality of evidence of a PROM’s given mea-
surement property, i.e., how much trust can be put on the conclusions. 

1.5. Summary of Findings: Overall Rating and Quality of Evidence 

For each identified PROM version, available psychometric data were 
qualitatively pooled by providing the range values for various parame-
ters (range of model fit parameters on consistently found factor struc-
ture; range of Cronbach’s α / McDonald’s ω for internal consistency, 
etc.). 

Qualitatively summarized results were rated using the COSMIN 
criteria for good measurement properties: the overall rating obtained 
could either be sufficient (+), insufficient (− ), indeterminate (?), or 
inconsistent (±) when fewer than 75% of the studies for a PROM’s 
property met the criteria. 

The summarized results per measurement property per PROM were 
then graded regarding the overall quality of evidence (QoE). As rec-
ommended by COSMIN guidelines, the quality of evidence was graded 
as high, moderate, low, or very low based on an adapted version of the 
grading of recommendations assessment, development, and evaluation 
(GRADE) approach. It reflects the degree of confidence that the review 
team has regarding the estimation of the true measurement property. Of 
note, the review team decided that studies with inadequate risk of bias 
ratings would be excluded from the summarized results rating and the 
QoE analysis. 

1.6. Supplementary Analysis: Content Validity of Included PROMs 

Content validity is considered the most important psychometric 
property in the COSMIN guidelines, and is defined as “the degree to 
which the content of an instrument is an adequate reflection of the 
construct to be measured” (Mokkink et al., 2010). To provide informa-
tion regarding content validity of included PROMs, we replicated the 
Shanks et al. (2013) method of mapping PROMs items onto the CHIME 
framework (Leamy et al., 2011). For PROMs that were freely available 
and/or for which items could be accessed, it was decided whether each 
item matched with one of the five CHIME dimensions: Connectedness, 
Hope, Identity, Meaning in Life and Empowerment. To properly define 

S. Felix et al.                                                                                                                                                                                                                                     



Clinical Psychology Review 112 (2024) 102459

4

what these dimensions theoretically encompass, we used the CHIME 
author’s taxonomy of recovery processes (Leamy et al., 2011, 
Table DS2). Items were thus attributed to corresponding dimensions 
when possible or were rated indeterminate. Percentages of matching 
items per dimension and non-matching items were computed for each 
PROM. This analysis was done independently by SF and KMV, and an 
agreement rate was computed for each PROM. The mean agreement rate 
was 74.47%. Disagreements were addressed by discussion between the 
authors until a consensus was reached. This analysis allowed us to detail 
two aspects of content validity. Relevance (i.e., whether the PROMs 
items are relevant to the construct of interest within a specific popula-
tion and context of use) was assessed as the percentage of items 
matching CHIME dimensions. We used the criteria of at least 85% 
relevant items described in Terwee et al. (2018). Comprehensiveness (i. 
e., no key aspects of the construct of interest should be missing) was 
assessed as whether all CHIME dimensions were covered by the PROMs 
items. 

2. Results 

2.1. Search Results 

Flowchart is available as Appendix B. A total of 3031 articles were 
originally identified from our databases. The search was updated until 
February 22, 2024. Searching in the bibliography of included studies 
allowed the identification of 8 additional studies. The 35 articles 
included in Shanks’ study were also reviewed. After eligibility assess-
ment, the final number of included studies was n = 91. 

Notably, Campbell-Orde et al. (2005) was excluded from the review 
despite its importance in the field, because of its non-peer-reviewed 
nature. Indeed, a large portion of this document’s data originated 
directly from the authors who created the recovery PROMs, and these 
data were themselves often not published. 

2.2. Included PROMs 

A total of 25 personal recovery PROMs were identified from the 91 
included studies. Including shortened or revised versions of these 25 
scales, the total number of personal recovery PROMs rose to 34 mea-
surement tools. A description of each included PROM is available in 
Appendix C. 

Overall, we were able to identify three different types of personal 
recovery PROMs. The most common were outcome measures specif-
ically designed to assess personal recovery (either as a process or as 
stages). We also identified PROMs that were originally designed to 
assess outcomes of recovery-promoting interventions: the Illness Man-
agement and Recovery Scale (Gingerich & Mueser, 2005), the West-
Bridge Dual Recovery Inventory (Noel, Woods, Routhier, & Drake, 
2016) and the Choice of Outcome for CBT in Psychosis Scale (Green-
wood et al., 2010). Finally, we identified PROMs designed as indexes, i. 
e., composite scores computed from scales not originally designed to 
assess personal recovery. This was the case of the SAMHSA Recovery 
Inventory for Chinese (Chiu et al., 2010) and the Recovery Index (IsHak 
et al., 2017). 

Of note, we did not include the Indonesian Recovery Scale for Pa-
tients with Schizophrenia (Saputra et al., 2022) as its recent publication 
did not provide any data on psychometric properties of interest. The 
Eating-Disorders Recovery Questionnaire (Bachner-Melman et al., 
2021) and Vietnamese Mental Health Recovery Scale Lim, Byrne, Shieh, 
Hồ, and Mason (2017) were excluded as they did not meet the sample 
characteristics criteria. The Short Interview to assess STages of Recovery 
(Wolstencroft et al., 2010) was also excluded, as it is not self-rated and 
therefore was not considered as a PROM. 

2.3. Characteristics of Included Studies 

A description of the characteristics of the included studies is avail-
able as supplementary material (Table S2. Characteristics of the Included 
Studies). The complete reference list of included studies is also available 
as supplementary (Document DS2. Reference List of Included Studies). 

The studies were very heterogeneous in terms of number of partici-
pants (n ranging from 35 to 4041), nature of SMI (schizophrenia spec-
trum disorders, bipolar disorders, depressive disorders, personality 
disorders, anxiety disorders, etc.) and mean ages of participants (21 to 
55 years old). Most studies were conducted in the United States (n = 16), 
United Kingdom (n = 17), Australia (n = 9), the Netherlands (n = 8), and 
Hong-Kong/China (n = 10). English was by far the most used PROM 
language (n = 45). 

2.4. Results of Studies on Measurement Properties 

The table reporting raw psychometric data for each included study 
with the associated risk of bias ratings is available as supplementary 
material (Table S1. Results of Studies on Measurement Properties). 

2.5. Summary of Findings 

Summarized results and quality of evidence ratings are available as 
supplementary material (document DS3. Summary of Findings). The 
document presents a summarized description and analysis of collected 
psychometric properties in table and text format. The subscales and 
domains supposedly assessed by the PROMs are displayed in the tables. 

2.6. Summarized Results 

Table 1 summarizes the available psychometric data of the included 
PROMs and their associated Quality of Evidence ratings. 

2.6.1. Content Validity Analysis 
The mapping of PROMs items onto the CHIME framework is avail-

able in Appendix D. Regarding the relevance of included PROMs items, 
nine measures (out of 25) were found to yield <85% of items mapping to 
the CHIME dimensions: the MHRM-30 (83.3%), MHRM-10 (70%), 
STORI-50 (60%), POP-RS-13 (53.8%), PRI-25 (8%), BRQ-36 (66.7%), 
RMQ-24 (83.3%), SISR-A&B (33.3%) and SeRvE-40 (82.5%). The Psy-
chosis Recovery Inventory (PRI, Chen et al., 2005) was found to have 
poor items’ relevance regarding the CHIME dimensions, with almost all 
items considered not to map the framework (n = 23, 92% non-mapping 
items). Indeed, items were very oriented towards symptom recovery 
from a first psychotic episode. This typifies what Andresen et al. (2011) 
described as one of the many meanings that can be given to the term 
recovery in the literature: a meaning based on the medical model, 
referring to the end of the psychotic phase of a discrete episode of 
schizophrenia. However, this PROM had been included in several pre-
vious reviews of personal recovery measures (Cavelti et al., 2012; Law 
et al., 2012; Scheyett et al., 2013; Shanks et al., 2013). Given this 
element of content validity, we would not recommend using the PRI as a 
personal recovery PROM. 

Regarding the comprehensiveness of included PROMs, seven mea-
sures were found to not encompass every CHIME dimension: MHRM-10 
(no items for Connectedness, Hope, Empowerment), POP-RS-13 (no 
items for Connectedness, Identity, Meaning in Life), PRI (no items for 
Connectedness, Hope, Identity and Meaning in Life), BRQ-36 (no items 
for Hope), SISRA&B (no items for Connectedness and Hope), HAO (no 
items for Identity) and CRM-15 (no items for Identity). 
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Table 1 
Summarized Results of PROMs Measurement Properties and Associated Quality of Evidence Ratings. 

Note. Properties quality ratings: (+) = Sufficient; (− ) = Insufficient; (?) = Indeterminate; (±) = Inconsistent. Color code: pale 
green = Sufficient property with Low QoE, fern green = Sufficient property with Moderate QoE, bright green = Sufficient 
property with High QoE. Quality of evidence ratings range from Very low to High. Dashes indicate missing data. PROM =
Patient-Reported Outcome Measure; RAS = Recovery Assessment Scale (RAS); QPR = Questionnaire about the Process of 
Recovery; MHRM = Mental Health Recovery Measure; STORI = STages Of Recovery Instrument; IMRS-C = Illness Management 
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3. Discussion 

3.1. Main Results 

This review aimed to identify personal recovery PROMs and analyze 
their psychometric properties. Its main strength was to propose a thor-
ough systematic investigation of published PROMs, using standardized 
criteria to evaluate both (a) psychometric properties of included mea-
sures and (b) quality of evidence. In the peer-reviewed literature, we 
identified 25 PROMs designed to assess personal recovery in SMI. Two 
PROMs stood out significantly in terms of both (a) number of included 
studies and (b) overall psychometric quality: the Recovery Assessment 
Scale (RAS) and the Questionnaire about the Process of Recovery (QPR). 
Three other PROMs showed promising quality of psychometric data, 
though requiring further investigation: the Recovery Assessment Scale - 
Domains and Stages (RAS-DS), the Individual Recovery Outcomes 
Counter (I.ROC) and the Maryland Assessment of Recovery Scale 
(MARS). These scales are discussed below. 

Notably, 10 of the 25 identified PROMs had never been included in 
any of the previously identified reviews: the Recovery Assessment Scale 
– Domains and Stages (RAS-DS, Hancock et al., 2015), Subjective Re-
covery Assessment Scale (SubRAS, Yildiz et al., 2017), Recovery Index 
(RI, IsHak et al., 2017), WestBridge Dual Recovery Inventory (WBDRI, 
Noel et al., 2016), SAMHSA-Recovery Inventory for Chinese (SAMHSA- 
RIC, Chiu et al., 2010), MyVoiceMyLife (MVML, Gordon et al., 2012), 
CHoice of Outcomes for CBT in psychosEs (CHOICE, Greenwood et al., 
2010), Service User Recovery Evaluation scale (SeRvE, Barber et al., 
2012), Consumer Recovery Measure (CRM, Lusczakoski et al., 2016) and 
the Hope, Agency and Opportunity (HAO, Newman-Taylor et al., 2017). 

3.1.1. RAS-24 
The Recovery Assessment Scale-24 items (RAS-24, Corrigan et al., 

2004) is a short version of the original RAS-41. According to Campbell- 
Orde et al. (2005), the RAS-41 was originally designed as an outcome 
measure for program evaluation (Giffort et al., 1995). The items were 
generated upon analysis of four consumers’ recovery stories. We do not 
recommend the use of the 41-item version, as it severely lacks psycho-
metric testing. In order to develop the short RAS-24 version, Corrigan 
et al. (2004) deleted three of the eight components (originally identified 
using Principal Component Analysis, PCA), which led to a good fitting 
solution with confirmatory factor analysis (CFA). The remaining 24 
items cover five dimensions: Personal confidence and hope, Willingness to 
ask for help, Goal and success orientation, Reliance on others and Lack of 
domination by symptoms. The RAS-24 was by far the most used PROM in 
our study pool (n = 18 studies). It showed sufficient ratings on a wide 
variety of psychometric properties, though lacking quality of evidence: 
structural validity for its 5-domain structure, internal consistency, cross- 
cultural validity, reliability of both total and subscale scores, convergent 
validity and responsiveness. Regarding content validity, the RAS-24 had 
good relevance and comprehensiveness. The RAS-24 items were found 
to evenly encompass the five CHIME dimensions, whereas the 41-item 
version had a strong focus on illness self-management. Two items did 
not map any of the five dimensions: item 16 (‘My symptoms interfere less 
and less with my life”) and item 17 (‘My symptoms seem to be a problem for 
shorter periods of time each time they occur”). The main limitation of the 
RAS-24 was the globally limited quality of evidence of its psychometric 
properties. This was mainly due to inconsistency across studies. No data 

was available regarding the RAS-24 known-groups validity, measure-
ment error and criterion validity. Although we found evidence for suf-
ficient validity of the RAS-24 five-factor structure, we recommend that a 
new exploratory factor analysis (EFA) be conducted, as the original five- 
factor structure originated from the debatable item reduction procedure 
described above. This might explain the inconsistency we found for both 
the structural validity and internal consistency of this structure. Addi-
tionally, the item reduction might have impacted the content validity of 
the scale, as it was neither motivated by theoretical elements nor 
decided with consumer feedback (at least to our knowledge). Moreover, 
consumers have argued that the RAS-24 failed to capture components of 
the later stages of the recovery journey (Hancock et al., 2015; Hancock 
et al., 2013). 

3.1.2. QPR-22 
The Questionnaire about the Process of Recovery (QPR, Neil et al., 

2009) is a 22-item Likert-type scale developed in collaboration with 
service users. Items were generated on the basis of the Pitt et al. (2007) 
study, a thematic synthesis of recovery accounts of people with psy-
chotic disorders that identified three key themes of recovery: rebuilding 
self, rebuilding life and hope for a better future. The QPR-22 underwent 
quite thorough psychometric investigation, with n = 6 included studies. 
It supposedly assesses two dimensions of personal recovery, with an 
Interpersonal and an Intrapersonal factor. It showed sufficient ratings for 
structural validity with this two-factor solution, reliability for total and 
subscales scores, convergent and known-groups validity, and respon-
siveness. Regarding content validity, the QPR-22 showed good rele-
vance and comprehensiveness, with a good fit to the CHIME framework 
and items equally covering all five dimensions. No unmatching items 
were found. No data was identified regarding QPR-22 cross-cultural 
validity/measurement invariance, measurement error and criterion 
validity. It received an insufficient rating for internal consistency as its 
Interpersonal factor failed to reach satisfactory values in three out of four 
studies. Although it received a sufficient rating for structural validity, 
the QPR-22 two-factor structure was found to be inconsistent across 
studies and lacked coherence with its theoretical basis. Notably, a 3-fac-
tor solution more coherent to the scale’s theoretical basis had been 
identified by Chien and Chan (2013) using PCA, but was never repli-
cated. The 15-item version (see below) addresses some of the scale’s 
limitations. 

3.1.3. QPR-15 
The QPR-15 was developed as a shorter version of the QPR-22 to 

address structural validity and internal consistency limitations of the 
longer version. Law et al. (2014) removed the 7 items from the prob-
lematic Interpersonal factor. The scale is therefore considered unidi-
mensional. The QPR-15 yielded several sufficient measurement 
properties with overall satisfying quality of evidence: structural validity 
for the PROM’s unidimensionality, internal consistency, reliability for 
total score, convergent validity and responsiveness. Regarding content 
validity, the QPR-15 also had good relevance and comprehensiveness. 
As with its longer version, the QPR-15 items adequately fit the CHIME 
framework, with a small emphasis on Meaning in Life statements. No 
unmatching items were found. Regarding the scale’s limitations, 
although one study investigated measurement error, it did not provide 
enough information and the result was rated indeterminate. No data 
regarding cross-cultural validity/measurement invariance, criterion 

and Recovery Scale -Client version; POP-RS = Peer Outcome Protocol – Recovery Scale; RAS-DS = Recovery Assessment Scale – 
Domains and Stages; I.ROC = Individual Recovery Outcomes Counter; SubRAS = Subjective Recovery Assessment Scale; PRI =
Psychosis Recovery Inventory; RPI = Recovery Process Inventory; MARS = Maryland Assessment of Recovery Scale; MHRS =
Mental Health Recovery Star; RI = Recovery Index; WBDRI = WestBridge Dual Recovery Inventory; SAMHSA-RIC = SAMHSA- 
Recovery Inventory for Chinese; BRQ = Bipolar Recovery Questionnaire; MVML = My Voice My Life; RMQ = Recovery Markers 
Questionnaire; CHOICE = CHOIce of outcome for CBT in psychoses; SISR-A = Self-Identified Stage of Recovery – part A; SISR-B 
= Self-Identified Stage of Recovery – part B; SRS = Stages of Recovery Scale; SeRvE = Service-user Recovery Evaluation scale; 
HAO = Hope Agency and Opportunity; CRM = Consumer Recovery Measure. 
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validity and known-groups validity was found. As with the RAS-24, the 
item reduction procedure that led to the QPR-15 is debatable, and might 
have impacted content validity of the scale as it was done without 
consumer feedback and seemingly solely for statistical purposes. We 
found only one study that tested the structural validity of the QPR-15 
using EFA (Law et al., 2014), which yielded a single-factor solution 
with appropriate fit. We suggest that replication of the single-factor 
structure using EFA is needed to ensure the relevance of the reported 
CFA results. 

3.1.4. RAS-DS-38 
The Recovery Assessment Scale – Domains and Stages (RAS-DS, 

Hancock et al., 2015) is a 38-item PROM based on the RAS and is spe-
cifically designed to address its imperfections. With the help of con-
sumers, ill-fitting and redundant items were removed, and new items 
were introduced that assess the later stages of recovery. The scale as-
sesses four dimensions: Doing things I value, Looking forward, Mastering 
my illness, Connecting and belonging. RAS-DS-38 underwent few valida-
tion studies (n = 4) but obtained sufficient ratings for structural validity, 
internal consistency and convergent validity, all with high QoE. 
Regarding content validity, the scale showed good relevance and 
comprehensiveness. The 38 items of the RAS-DS covered all CHIME 
domains, although with a strong emphasis on the Empowerment 
dimension (n = 14 items, 36.8% of all items). This version appears to be 
particularly relevant for the assessment of the later stages of personal 
recovery. Indeed, it has previously been suggested that empowerment is 
important in the later stages of personal recovery, from fostering the 
determination to realize the goal of recovery, to the process of regaining 
control over illness and life (Andresen et al., 2011). Of note, two items 
were not considered to map the CHIME framework: items 5 (‘I do things 
that are valuable and helpful to others”) and 24 (‘I can learn from my mis-
takes”). Regarding the scale’s limitations, no data was found regarding 
the RAS-DS-38 cross-cultural validity / measurement invariance, reli-
ability of both total and subscale scores, measurement error, criterion 
validity, known-groups validity and responsiveness. With data on reli-
ability and responsiveness lacking, the scale cannot reliably and validly 
assess changes in personal recovery over time. Although it obtained high 
QoE ratings, this result should be nuanced as it might originate from 
limitations inherent to COSMIN methodology (see the later ‘Limitations 
Regarding COSMIN Methodology” section for details). Further psycho-
metric testing is required, especially regarding the structural validity of 
the scale. Of note, a recent shorter version of the scale (RAS-SF-20, De 
Silva et al., 2021) showed better structural validity but lacks replication 
(n = 1 included study). 

3.1.5. I.ROC-12 
The Individual Recovery Outcomes Counter (I.ROC, Monger et al., 

2013) is a 12-item scale designed in Scotland by a mental health orga-
nization called Penumbra. It was created to measure service users’ 
progress in 12 key areas of recovery identified by a working group of 
senior professionals. The measure was developed in collaboration with 
service users and was pilot-tested for comprehensibility. It supposedly 
assesses two dimensions of recovery: Intrapersonal and Interpersonal. The 
I.ROC-12 was used in n = 5 validation studies. It yielded sufficient 
reliability for the total score, as well as sufficient convergent validity, 
both with high QoE. It was one of the two only measures to receive a 
sufficient rating for measurement invariance. Evidence of sufficient 
structural validity was found for a two-factor structure, when response 
categories were collapsed from six to four response options. Internal 
consistency was also rated sufficient. We could not assess the I.ROC-12 
content validity. Indeed, the I.ROC-12 is copyrighted. We were therefore 
not able to access it in time for this review. Again, no data was found 
regarding several psychometric domains: measurement error, criterion 

validity and known-groups validity. The I.ROC-12 suffers several limi-
tations regarding psychometry, notably with poor QoE for structural 
validity and internal consistency owing to high inconsistency across 
studies. This inconsistency could be due to the number of response 
categories, as both Rudd et al. (2020) and Sportel et al. (2023) did not 
specify whether they used the six- or four-response option forms. We 
also found the I.ROC-12 responsiveness to be insufficient, with the 
available studies mainly rated inadequate, and one adequate study 
showing too small correlations with change scores of other outcome 
instruments (Sportel et al., 2023). 

3.1.6. MARS-25 
The Maryland Assessment of Recovery Scale (MARS, Drapalski et al., 

2012) was developed by a team of clinical scientists in collaboration 
with experts and consumers. Its items were derived from a revised 
version of the Substance Abuse and Mental Health Services Adminis-
tration (SAMHSA) operational definition of recovery that was developed 
by the team. The PROM was pilot-tested and checked for comprehen-
sibility. The first validation study in people with SMI led to the 25-item 
version. The MARS-25 was involved in three validation studies. Suffi-
cient structural validity was found for a unidimensional factor structure, 
as well as sufficient internal consistency, test-retest reliability and 
convergent validity. Regarding content validity, the MARS-25 fitted the 
CHIME framework well, with only one item not considered to match any 
dimension: item 20 (‘I know that I can make changes in my life even though I 
have a mental illness”). However, we found that it placed a strong 
emphasis on the Empowerment dimension (n = 11 items, 44% of total 
items) at the expense of the Connectedness and Meaning in Life di-
mensions. Nevertheless, all CHIME dimensions were represented across 
the items. Regarding the scale’s limitations, no data was found for cross- 
cultural validity/measurement invariance, measurement error, criterion 
validity, known-groups validity and responsiveness. Further research is 
thus required. The current lack of responsiveness data hinders the scale 
from being used for longitudinal assessment. 

3.1.7. Other Widely Used Scales 
Two other scales, the Mental Health Recovery Measure (MHRM) and 

the Illness and Management Recovery Scale - Client version (IMRS-C), 
have received much attention in the literature. However, the present 
review showed that their validation is presently limited. 

Although the MHRM-30 had interesting content validity character-
istics, the MHRM-10 showed poor comprehensiveness (no items for the 
Connectedness, Hope and Empowerment dimensions). Both the 30- and 
10-item versions did not present any conclusive evidence for several 
important construct validity and reliability parameters. No clear factor 
structure could be identified, as previous EFAs did not report fit pa-
rameters and no CFA was conducted. We recommend that a clear and 
strong evidence base for the MHRM structural validity be developed 
before carrying out a CFA (Brown, 2015). 

In our opinion, the IMRS-C-15 should be used with caution as a broad 
personal recovery outcome measure, as it was developed to assess spe-
cific outcomes related to the Illness Management and Recovery program 
(IMR, for a recent review of effectiveness see Goh et al., 2023). Notably, 
its items covered all of the CHIME dimensions. Additionally, our results 
suggest that the IMRS-C-15 suffers from issues regarding internal con-
sistency (at least for the three-factor structure), reliability of subscales 
and measurement error. It received an insufficient rating for 
responsiveness. 

3.2. Limitations 

3.2.1. Current Validity Limitations of Personal Recovery PROMs 
In the present review, three measurement properties were found to 
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be very rarely tested: criterion validity, measurement error and cross- 
cultural validity/measurement invariance. 

Although we defined no gold-standard for personal recovery 
assessment, we found very few studies assessing criterion validity. 
Studies that compared PROM short version scores with the long version 
scores were all rated inadequate in the risk of bias analysis. Indeed, they 
had computed the short version scores from the participants’ answers to 
the long version PROM, logically leading to high correlations. 

Regarding measurement error, only two of the 91 included studies 
computed the minimal important change score, without providing the 
smallest detectable change value nor the limits of agreement. Further 
research is needed in this area, as measurement error is a key parameter 
to interpret a scale’s change score and is therefore crucial for recovery- 
oriented practice assessment. 

Finally, we found very few studies that assessed cross-cultural val-
idity or measurement invariance. Leendertse et al. (2021) highlighted 
the scarcity of studies investigating the effects of socio-demographics 
and patient characteristics on personal recovery: they reported associ-
ations with type of diagnosis and physical health. These associations 
could originate from variance in the measures used. Moreover, Llewel-
lyn-Beardsley et al. (2023) recently stressed the importance of structural 
barriers that could prove detrimental to the recovery process at the 
socio-economical, institutional, and political level, and which are often 
overshadowed by the individualistic emphasis of most recovery narra-
tives. The psychometric functioning of recovery measures should be 
explored within these different contexts. 

However, the lack of data on cross-cultural validity, measurement 
invariance and measurement error is not specific to the personal re-
covery construct. A quick overview of recently published COSMIN re-
views yielded similar results (e.g., empathy measurement, Harrison 
et al., 2022; workplace inclusion, Rezai et al., 2020; health-related 
quality of life in patients with lymphedema, Beelen et al., 2021; etc.). 
This could be due to the cost of these psychometrics evaluations in terms 
of time and participant resources. 

Despite the large number of identified PROMs, only a few were 
generated on the basis of published conceptualizations/models of per-
sonal recovery. The QPR was based on the Pitt et al. (2007) model of 
personal recovery, the MHRM was based on the Young and Ensing 
(1999) model, and the STORI and SISR were based on the Andresen et al. 
(2003) model. The MARS and SAMHSA-RIC were based on the SAMHSA 
operational definition of personal recovery. We found no measure that 
used the CHIME framework as a basis to generate items, although it is 
recognized as somewhat consensual amongst recovery experts (Song, 
2017). Of note, the INSPIRE scale (Williams et al., 2015) was based on 
CHIME, but was designed as a measure of staff support for personal 
recovery. The scale was not included in the present review as it is not a 
personal recovery PROM. 

3.2.2. Limitations Inherent in the Present Study 
This study presents several limits. First, using Shanks et al. (2013) 

review as a basis for updating the literature search, and therefore only 
including studies published after May 2012, is a limitation to the sys-
tematic aspect of the review. However, if a study appeared in our search 
that was published before May 2012, we still considered it for inclusion. 
Additionally, we analyzed the references of included studies, in order to 
ensure better exhaustivity. This led to the inclusion of two studies 
published before May 2012 that had not been identified earlier. We also 
chose to include only peer-reviewed articles, to ensure a minimal quality 
of included studies, and to avoid methodological bias as much as 
possible. However, this may have prevented us from identifying non- 
validated PROMs. Furthermore, as noted by Shanks et al. (2013), the 

exclusion of studies using samples mainly composed of people with 
eating disorders and substance use disorders might have led to missing 
some other PROMs. Nonetheless, the ones we identified are cited in the 
Results section of this review. Subsequently, our decision to exclude 
“PROM use” studies (i.e., not aimed at PROM validation) may have led 
to disregard available data on psychometric properties such as respon-
siveness (e.g., from randomized controlled trials) or convergent validity 
(e.g., from transversal correlational studies). Yet, the COSMIN guide-
lines explicitly recommend to apply this exclusion criterion, for feasi-
bility and exhaustivity reasons (p.20 of the COSMIN user manual). 

Another limitation of this study is that we decided to only discuss the 
PROMs with the most promising psychometrics. Nevertheless, each 
PROM has its own benefits and limitations, and could be useful for a 
specific purpose in a specific context. For example, the SeRvE scale 
(Barber et al., 2012) is the only included PROM with a specific focus on 
spiritual well-being. Likewise, some PROMs were designed for contexts 
where time constraints are a priority (e.g., SISR-A&B, HAO-4). 

Finally, the method of mapping PROMs items onto the CHIME 
framework as a content validity analysis is also debatable. This method 
was efficient in identifying biomedically oriented items (i.e., theoreti-
cally not relevant for personal recovery), as well as in verifying that the 
PROMs items covered all dimensions of the CHIME framework evenly. 
However, as seen above, the CHIME framework is not the only model of 
personal recovery available. Moreover, the CHIME dimensions and 
subdimensions express key themes of personal recovery rather than 
definitions of specific constructs or processes. This may have introduced 
a bias in the mapping process, such as inter-rater variability. To limit this 
bias, the present mapping was conducted independently by two authors 
and disagreements were discussed until consensus was reached. 

3.2.3. Limitations Regarding COSMIN Methodology 
As observed by others (e.g., Meinck et al., 2022), the COSMIN 

methodology may sometimes be too severe? The ‘worst score counts’ 
principle generally leads to a high risk of bias and low QoE ratings. As 
underlined by Carlton et al. (2022), there is also an effect of publication 
year: the quality standards for PROM validation articles were not the 
same 10 years ago as they are today, and this often resulted in poorer 
ratings for older studies. 

Second, we found the COSMIN methodology to lack finesse on 
several points. Regarding the construct validity and responsiveness 
summarized data, we found the percentage of confirmed hypotheses to 
poorly reflect PROMs’ performance. A weighting computation consid-
ering the total number of tested hypotheses may be a better alternative. 
Similarly, the QoE rating does not factor in the total number of included 
studies for a specific PROM. This led to an unwanted bias: the most 
studied PROMs often yielded some degree of inconsistency amongst 
studies, thus obtaining lower QoE ratings, whereas they should benefit 
from this larger scientific data basis. On the other hand, PROMs used in 
fewer studies received higher QoE ratings when their methodological 
quality was good. We took this limitation into account to formulate our 
recommendations of use. Nevertheless, we consider that future guide-
lines of the COSMIN methodology should integrate this limitation, as the 
imprecision criterion that allows the QoE rating to be penalized in the 
event of a small total sample size is not sufficient to account for the effect 
of the total number of studies. 

We also identified limitations regarding the COSMIN criteria for 
good measurement properties (pp.28–29 of the COSMIN user manual). 
Regarding Classical Test Theory (CTT) indicators of structural validity 
supported by the COSMIN guidelines, some evidence suggests that they 
could lead to improper conclusions. Indeed, as explained in Brown 
(2015), Hu and Bentler (1999) criteria for establishing adequate 
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structural validity should not be used in a categorical manner, i.e., CFI >
0.95 is good and < 0.95 is insufficient (“as they fluctuate as a function of 
modeling conditions”). The different fit parameters should be compared 
with each other and should be used in tandem with other aspects of the 
fitted solution, such as the localized areas of strain. The chosen COSMIN 
criteria led to sufficient structural validity ratings for studies in which 
the confirmatory factor analysis solution simultaneously yielded a CFI <
0.70 (which is a largely insufficient value) and an RMSEA <0.06, a value 
that COSMIN considers sufficient. A combination of less severe fit 
criteria is preferable to the current mutually exclusive propositions. We 
also found specific methodological limitations regarding the assessment 
of measurement error: the user manual does not provide clear guidelines 
for calculating the limits of agreement or the smallest detectable change 
values. We based our calculi on the COSMIN recommended de Vet et al. 
(2011) book, but other methods could have been used. Regarding the 
rating of collected structural validity data, it was decided in this review 
to rate studies that used PCA for structural validity assessment as 
inadequate. Indeed, we considered that there is sufficient published 
evidence that this method is inappropriate (Gruijters, 2020, Fabrigar 
et al., 1999) for single outcome scales validation, and the COSMIN 
criteria for good measurement properties do not offer specific criteria to 
rate PCA results. However, this might be considered too strict. 

Finally, if studies produce inconsistent results regarding the psy-
chometric properties of a PROM, the guidelines could provide the re-
view team with standardized criteria to help identify a precise source of 
inconsistency. In the current document version, this whole process is 
entirely up to the review team, so this issue would benefit from a 
modification. 

3.3. Perspectives For Future Research 

This review underlines the large number and heterogeneity of per-
sonal recovery PROMs in the current literature. Although the Recovery 
Assessment Scale (RAS) and Questionnaire about the Process of Recov-
ery (QPR) stood out in overall quantity of tested psychometric proper-
ties, research is still needed to address some of the limitations described 
above. Both scales would benefit from an in-depth content validity 
assessment, to address the potential limitations due to their shortening. 
However, available psychometric evidence for these two PROMs is 
sufficient to make them currently the best candidates for criterion val-
idity analysis, although they have not been sufficiently validated to be 
strictly considered as gold standards. The RAS lacks clear evidence for its 
structural validity and has been criticized by consumers for not being 
sufficiently representative of the later stages of recovery (Hancock et al., 
2013, 2015), so until the RAS-DS-38 has received further validation, we 
recommend using the QPR for this purpose. 

On a purely methodological note, the reader’s attention should be 
drawn to the process of developing a shorter PROM version: aiming to 
develop shorter PROMs should never be done at the expense of content 
validity. In this review, numerous studies proceeded to item reduction as 
a way to improve structural validity. However, as pointed out by Koğar 
(2020), item reduction should be undertaken primarily for reasons of 
feasibility, not by the need to improve indicators of structural validity. 
For example, in CTT analysis, various techniques were identified in the 
included studies: deleting all the items from a factor that explains little 
of the total variance; arbitrarily keeping the items with the highest 
loadings; or deleting items upon inspection of localized fit indices. In IRT 
analysis, infit and outfit values were sometimes used to delete ill-fitting 
items prior to conducting a CFA. These techniques are not recommended 
as best practice for item reduction, especially when they are not theory- 
driven (for a review, see Boateng et al., 2018). 

We also urge researchers to limit the creation of new personal 

recovery PROMs, but rather to use the available ones with stronger 
evidence, translating and adapting them to their specific context if 
needed (for guidelines, see International Test Commission, 2017; 
American Educational Research Association, American Psychological Asso-
ciation, 2014; or Gana et al., 2021 for French-speaking readers). This 
should ensure the subsequent psychometric enhancement of previously 
developed PROMs and make studies more comparable. Indeed, the 
heterogeneity between personal recovery measures has been found to 
impede the comparability of results (Leendertse et al., 2021). 

Further research is also needed to probe the content validity char-
acteristics of personal recovery PROMs, beyond our analysis of rele-
vance and comprehensiveness of items. PROMs should meet several 
criteria when they are designed, such as involving people with mental 
illness, using a theoretical conceptualization of recovery, being pilot 
tested for clarity and comprehensibility, meeting reasonable standards 
of acceptability and feasibility. Otherwise, they may never be used for 
routine assessment or research purposes. This specific point could be the 
subject of another fully fledged systematic review, with the recently 
developed COSMIN checklist for PROM content validity analysis 
(Terwee et al., 2018). 

4. Conclusion 

This systematic review showed the RAS and QPR to be the most valid 
personal recovery PROMs, although the QPR-15 has better structural 
validity and internal consistency. However, none of the included PROMs 
had sufficient properties on all psychometric domains with high levels of 
evidence. Further research is needed to extend knowledge on the mea-
surement characteristics of PROMs. Most of the studies included were 
conducted in the U.S.A., U.K., and Australia. Although the recovery 
movement has long started propagating internationally, this result un-
derlines these countries’ cultural, societal, and political advance in the 
provision of recovery-oriented health care. Thanks to knowledge gained 
in the field and dedicated funding, this position of leadership has 
allowed researchers to engage in developing validated personal recovery 
PROMs, which in turn helps in organizational matters at all levels (Slade 
et al., 2010). As shown in this study, the currently available database of 
PROMs is well endowed, although most of them still need further 
research to enhance their psychometric properties. Nevertheless, the 
currently available PROMs appear sufficient to cover the needs of per-
sonal recovery assessment, whether for routine clinical practice or 
research purposes. Personal recovery PROMs are useful as mental health 
care indicators and are a step in the right direction for the global 
transformation of mental health organizations as they seek to improve 
the pathways to personal recovery (Anthony, 2000; Roe et al., 2022; 
Slade, 2010). 
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Appendix A. Abbreviations  

Common-term abbreviation Full-term 

CBT Cognitive Behavioral Therapy 
CFA Confirmatory Factor Analysis 
CFI Comparative Fit Index 
CHIME Connectedness, Hope, Identity, Meaning in Life and Empowerment 
COSMIN Consensus-based Standards for the Selection of Health Measurement Instruments 
CTT Classical Test Theory 
DIF Differential Item Functioning 
EFA Exploratory Factor Analysis 
GRADE Grading of Recommendations Assessment, Development, and Evaluation 
IRT Item-Response Theory 
LoA Limits of Agreement 
MEDLINE Medical Literature Analysis and Retrieval System Online 
MIC Minimal Important Change 
PBSC Psychology and Behavioral Sciences Collection 
PCA Principal Component Analysis 
PMC PubMed Central 
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
PROM Patient-Reported Outcome Measure 
QoE Quality of Evidence 
RMSEA Root Mean Square Error of Approximation 
ROC Receiver Operating Characteristic 
SAMHSA Substance Abuse and Mental Health Services Administration 
SD Standard Deviation 
SDC Smallest Detectable Change 
SEM Standard Error of Measurement 
SMI Serious Mental Illness 
WHO World Health Organization   

Patient-reported outcome measures abbreviations Full-term 

BRQ Bipolar Recovery Questionnaire 
CHOICE Choice of Outcome for Cognitive Behavioral Therapy in Psychosis 
CRM Consumer Recovery Measure 
HAO Hope, Agency and Opportunity 
I.ROC Individual Recovery Outcomes Counter 
IMRS-C Illness Management and Recovery Scale - Client version 
MARS Maryland Assessment of Recovery Scale 
MHRM Mental Health Recovery Measure 
MHRS Mental Health Recovery Star 
MVML MyVoiceMyLife 
POP-RS Peer Outcome Protocol - Recovery Subscale 
PRI Psychosis Recovery Inventory 
QPR Questionnaire about the Process of Recovery 
RAS Recovery Assessment Scale 
RAS-DS Recovery Assessment Scale - Domains and Stages 
RI Recovery Index 
RMQ Recovery Markers Questionnaire 
RPI Recovery Process Inventory 
SAMHSA-RIC Substance Abuse and Mental Health Services Administration - Recovery Inventory for Chinese 
SISR Self-Identified Stage of Recovery 
SRS Stages of Recovery Scale 
STORI Stages of Recovery Instrument 
SubRAS Subjective Recovery Assessment Scale 
WBDRI WestBridge Dual Recovery Inventory   
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Appendix B. Flow Diagram of Study Searches. 

Note. Adapted from PRISMA 2020 flow diagram model (Page et al., 2021). PROM = Patient-Reported Outcome Measure.  
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Appendix C. Characteristics of Included PROMs.  

PROM version Reference PROM description Population of 
development 

Format Original 
language 

PROM translations 
included in review 

Conceptual basis of items Users’ 
involvement in 
development 
process 

Recovery Assessment Scale 
(RAS)         
41 items Corrigan et al. 

(1999) 
Outcome measure for program evaluation SMI 5-point Likert scale English Italian, French Narrative analysis of four 

consumers’ recovery stories; 
experts’ agreement 

Yes 

24 items Corrigan et al. 
(2004) 

Psychometrically shortened version of 
RAS-41 

SMI 5-point Likert scale English Japanese, Hebrew, 
French, Portuguese, 
Chinese, German, 
Cantonese, Spanish, 
Norwegian, Turkish, 
Dutch 

− −

Questionnaire about the 
Process of Recovery 
(QPR)         
22 items Neil et al. 

(2009) 
Collaboratively designed outcome 
measure of PR 

Psychotic 
disorders 

5-point Likert scale English Mandarin Chinese, 
Swedish, Japanese 

Pitt et al. (2007) model of PR Yes 

15 items Law et al. 
(2014) 

Psychometrically shortened version of 
QPR-22 

Schizophrenia 5-point Likert scale English Dutch, German, Spanish − −

Mental Health Recovery 
Measure (MHRM)         
30 items Bullock & 

Young (2003) 
Outcome measure of PR SMI 5-point Likert scale English Chinese, Dutch, 

Portuguese 
Young and Ensing (1999) 
model of PR 

−

10 items Armstrong 
et al. (2014) 

Psychometrically shortened version of 
MHRM-30 

SSD 5-point Likert scale English Turkish − −

STages Of Recovery 
Instrument (STORI)         
50 items Andresen et al. 

(2006) 
Theory driven outcome measure of 
processes and stages of PR 

SMI 6-point Likert scale English Spanish, Hindi Andresen et al. (2003) model 
of PR; literature review; 
experts’ agreement 

Yes 

30 items Andresen et al. 
(2013) 

Psychometrically shortened version of 
STORI-50 

SMI 6-point Likert scale English Chinese − −

Illness Management 
and Recovery Scale 
-Client version (IMRS-C)         
15 items Gingerich and 

Mueser (2005) 
Subscale of a larger inventory designed to 
assess outcomes of the 
Illness Management and Recovery (IMR) 
program. 

SMI 5-point scales 
that vary 
across items 

English Hebrew, Dutch, Turkish Items generated by IMR 
practitioners and consumers 
to reflect IMR outcomes 

Yes  

Peer Outcome Protocol 
– Recovery Scale (POP- 
RS)         
13 items Campbell et al., 

(2004) 
Subscale of the Peer Outcome Protocol, an 
inventory to assess outcomes of interest 
to people in recovery. 

SMI 4-point Likert scale English Chinese Literature review; focus group Yes 

(continued on next page) 
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(continued ) 

PROM version Reference PROM description Population of 
development 

Format Original 
language 

PROM translations 
included in review 

Conceptual basis of items Users’ 
involvement in 
development 
process  

Recovery Assessment Scale 
– Domains and Stages 
(RAS- DS)         
38 items Hancock et al. 

(2015) 
Outcome measure of PR, based on the RAS 
with additional items to cover 
later stages of PR 

SMI 4-point Likert scale English − RAS-24 items; focus groups Yes 

20 items De Silva et al. 
(2021) 

Psychometrically shortened version of 
RAS-DS-38 

SMI 4-point Likert scale English − − −

Individual Recovery 
Outcomes Counter (I. 
ROC)         
12 items Monger et al. 

(2012) 
Outcome measure of PR designed for 
routine use 

SMI 6-point visual  
analogue scale 

English Dutch Experts’ agreement; national 
agencies guidelines; existing 
tools 

Yes  

Subjective Recovery 
Assessment Scale 
(SubRAS)         
17 items Yildiz et al. 

(2017) 
Outcome measure of PR specifically 
designed for the Turkish cultural context. 

SSD 5-point Likert scale Turkish − Items from RAS, STORI & 
QPR; focus group with 
consumers and families 

Yes  

Psychosis Recovery 
Inventory (PRI)         
25 items Chen, Tam, 

Wong, Law, & 
Chiu, 2005 

Outcome measure of aspects related to the 
recovery of first-episode psychosis 

Schizophrenia 6-point Likert scale Chinese English Qualitative interviews with 
patients; experts’ agreement 

Yes 

Recovery Process Inventory 
(RPI)         
22 items Jerrell et al. 

(2006) 
Outcome measure of PR to develop mental 
health system recovery orientation 

SMI 5-point Likert scale English German South Carolina Department of 
Mental Health operational 
definition of PR 

Yes  

Maryland Assessment 
of Recovery Scale (MARS)         
25 items Drapalski et al. 

(2012) 
Theory driven outcome measure of PR 
designed for both research and 
clinical purpose 

SMI 5-point Likert scale English − Experts’ agreement; SAMHSA 
definition of PR 

Yes  

Mental Health Recovery 
Star (MHRS)         
10 items Mckeith et al. 

(2008) 
PR outcome measure designed to assess 
and summarize change, plan the 
actions needed to progress across 
domains 

SMI 10-point scales 
that vary 
across items 

English − − Yes  

Recovery Index (RI)         

(continued on next page) 
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(continued ) 

PROM version Reference PROM description Population of 
development 

Format Original 
language 

PROM translations 
included in review 

Conceptual basis of items Users’ 
involvement in 
development 
process 

21 items IsHak et al. 
(2017) 

IRT-made index composed of items from a 
social functioning scale (WSAS, Mundt 
et al., 2002) and a quality-of-life scale (Q- 
LES-Q, Endicott et al., 1993) 

MDD − English − Items derived from two 
existing scales 

−

WestBridge Dual 
Recovery Inventory 
(WBDRI)         
14 items Noel et al. 

(2016) 
PR outcome measure specifically designed 
for dual diagnosis program evaluation 

Dual diagnosis 
of SMI and 
SUD 

5-point Likert scale English − Program’s participants, staff 
and leaders generated items 
to capture 
program outcomes 

Yes  

SAMHSA-Recovery 
Inventory for Chinese 
(SAMHSA-RIC)         
111 items Chiu et al. 

(2010) 
Composite PR outcome scale made from 12 
measures that assess recovery- 
related components 

SSD − Cantonese − SAMHSA definition of PR; 
items derived from existing 
scales 

−

41 items Chiu et al. 
(2014) 

Psychometrically IRT-reduced version of 
the SAMHSA-RIC-111 

SSD − Cantonese − − −

72 items Chiu et al. 
(2020) 

Psychometrically CFA-reduced version of 
the SAMHSA-RIC-111 

SSD − Cantonese − − −

Bipolar Recovery 
Questionnaire (BRQ)         
36 items Jones et al. 

(2013) 
PR outcome measure specifically designed 
for bipolar disorders 

BD Visual 
analogue scale 

English − Literature review; qualitative 
study; experts’ agreement 

Yes  

My Voice My Life (MVML)         
17 items Gordon et al. 

(2013) 
Consumer-led PR outcome measure SMI 5-point Likert scale English − Gordon et al. (2004) identified 

domains of PR; experts’ 
agreement 

Yes  

Recovery Markers 
Questionnaire (RMQ)         
24 items Ridgway & 

Press (2004) 
Recovery subscale of the Recovery 
Enhancing Environment scale (REE/ 
DREEM), a set of outcomes designed to 
be used to assess and promote 
organizational change towards recovery. 

SMI 5-point Likert scale English Spanish Consumers accounts of 
recovery; review of  
practices 

Yes  

CHOIce of outcome for CBT 
in psychosEs (CHOICE)         
24 items Greenwood 

et al. (2010) 
PR measure designed to assess key 
outcomes of CBTp programs 

Psychotic 
disorders 

10-point Osgood  
scale 

English − Focus groups to identify key 
outcomes of the program; 
thematic and content analysis 

Yes 

11 items Webb et al. 
(2021) 

Psychometrically shortened version of 
CHOICE-24 

SMI 10-point Osgood  
scale 

English − − −

(continued on next page) 
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(continued ) 

PROM version Reference PROM description Population of 
development 

Format Original 
language 

PROM translations 
included in review 

Conceptual basis of items Users’ 
involvement in 
development 
process  

Self-Identified Stage of 
Recovery – part A (SISR- 
A)         
1 item Andresen et al. 

(2006) 
Theory driven brief measure of PR stages SMI Nominal scale 

with 5 
possible answers 

English Japanese Andresen et al. (2003) model 
of PR 

−

Self-Identified Stage of 
Recovery – part B (SISR- 
B)         
4 items Andresen et al. 

(2006) 
Theory driven brief measure of PR 
processes 

SMI 6-point Likert scale English Japanese Andresen et al. (2003) model 
of PR 

−

Stages of Recovery Scale 
(SRS)         
45 items Song & Hsu 

(2011) 
Scale designed to assess the components of 
process and outcomes of PR, and 
to determine the person’s stage of 
recovery, in order to promote recovery- 
oriented services 

SMI 4-point Likert scale Chinese − Experts’ agreement; existing 
scales (STORI, RAS, MHRM) 

Yes  

Service-user Recovery  
Evaluation scale (SeRvE)         
40 items Barber et al. 

(2012) 
PR outcome scale with specific focus on 
spiritual well-being 

SMI 5-point Likert scale English − Literature search; existing 
scales; focus groups 

Yes 

15 items Barber et al. 
(2017) 

Shortened version of the SeRvE-40, with 
qualitative feedback from users 

SMI 5-point Likert scale English − − Yes  

Consumer Recovery 
Measure (CRM)         
15 items Lusczakoski 

et al. (2016) 
Brief PR outcome scale developed by a 
participatory work group for use in 
the holistic recovery evaluation system 
used internally by the Mental 
Health Center of Denver (MHCD), U.S.A. 

SMI 4-point Likert scale English − MHCD definition of recovery, 
focus groups 

Yes  

Hope, Agency, Opportunity 
(HAO)         
4 items Newman- 

Taylor et al. 
(2017) 

Very brief measure of recovery, combining 
patient reported outcomes 
and experience of services 

Mental illness 5-point Likert scale English − Perkins & Repper, 2003 model 
of mental health practice +
literature search 

Yes 

Note. PROM = Patient-Reported Outcome Measure; CBTp = Cognitive Behavior Therapy for psychosis, CFA = Confirmatory Factor Analysis, IRT = Item-Response Theory, PR = Personal Recovery, SMI = Serious Mental 
Illness, SSD = Schizophrenia Spectrum Disorder, SUD = Substance Use Disorder, MDD = Major Depressive Disorder, SAMHSA = Substance Abuse and Mental Health Services Administration, IRT = Item Response Theory. 
Conceptual basis of items was extracted either from the PROM authors article or found in Campbell-Orde et al., (2005). “User’s involvement in the development process” column reports a Yes if users were actually involved 
in the PROM development process (e.g., interviews, focus groups, pilot studies). Dashes indicate missing data.  
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Appendix E. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.cpr.2024.102459. 
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