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Psicothema publishes empirical work in English which is done with 
methodological rigor and which contributes to the progress of any field 
of scientific psychology. As an exception, the Editorial Board may accept 
publication of work in Spanish if the content justifies such a decision. 
Theoretical work may also be accepted, if requested by the Editorial Board, 
with preference given to articles that engage with critical research issues or 
which discuss controversial approaches.

Submission of articles

1.	Articles should be submitted via the journal’s web page: www.
psicothema.com (Authors section – submission of articles): http://www.
psicothema.es/submit 

2.	Submissions must comply with the rules for preparation and publication 
of articles, as well as the ethical standards specified below.

3.	Studies must be unpublished. Articles which have been fully or partially 
published elsewhere will not be accepted, nor will articles that are in the 
process of publication or which have been submitted to other journals for 
review. It will be assumed that all those who appear as authors have agreed 
to do so, and all those cited for personal correspondence have consented.

4.	The activities described in the published articles will comply with 
generally accepted ethical standards and criteria, both in terms of work 
with human beings and animal experimentation, as well as all aspects of 
professional and publishing ethics.

5.	The original work may be submitted in Spanish initially and receipt will 
be acknowledged immediately. If so, and if it is accepted, the authors 
will be responsible for translating it into English for publication.

6.	Authors may only submit one article for consideration by Psicothema 
per year. 

7.	Names and surnames should be entered on the platform in the form 
they will be cited (a single surname, two separate surnames, hyphenated 
surnames, etc.). The affiliation of all authors must be indicated. A 
maximum of two affiliations per author may be indicated. Affiliations 
must follow the format “entity or university (country, in English)”. 
Do not include information about research groups or departments. Only 
one person may appear as corresponding author, who will be responsible 
for ensuring that the author names, order, and affiliations are correct.

8.	Authors should suggest three people who they believe would be suitable 
reviewers for the article, clearly indicating their institutional affiliation 
and email address. Authors may also indicate people who, for whatever 
reason, they do not wish to be involved in the review process for their 
work. Pleas bear in mind the recommendations from the Committee on 
Publication Ethics (COPE) when suggesting the three reviewers https://
publicationethics.org/files/Ethical_guidelines_for_peer_reviewers_0.pdf 

9.	Manuscripts are screened by the Editorial Board to assess relevance 
and interest for the journal and whether it follows the rules. Articles 
must faithfully conform to the editorial rules and fall within the editorial 
scope of the journal. It is a necessary, though not sufficient, condition 
that articles must comply with the rules for publication. Articles which 
do not follow Psicothema’s rules will be rejected. In general, within 
around 10 days the Editorial Board will communicate a decision of 
interest to begin the review process. 

10. Psicothema is only able to publish about 10% of the manuscripts it receives, 
which is why we apply a very rigorous screening and selection system. Many 
submissions are considered non-priorities by the Editorial Board without 
being sent for review. 

11. If an article passes the Editorial Board screening, it will be sent to a 
minimum of two reviewers to evaluate its scientific quality. The journal has a 
policy of “double blind” reviews, meaning that both authors and reviewers 
are anonymous during the review process. To that end, manuscripts must 
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not contain information that would  allow the authors to be identified. Most 
reviewers report back within the agreed three week period. The review 
process, from receiving an article to the decision to modify it or reject it, 
usually takes around two months. 

12. If, after receiving the reviewers’ reports, the Editorial Board decides that the 
article needs “modifications” to be published, the authors should send the 
modifications in the requested format together with a point-by-point response 
to all the comments made by the reviewers and the Editorial Board. Failure 
to respond in the required format within the set timescale will lead to the 
article being rejected and removed from the management platform, with no 
possibility of re-submission. 

13. The Editorial Board is responsible for the  final decision to accept the article 
for publication or not. The editors usually make their decisions as quickly as 
possible once they have received all the necessary reports.

14. After an article has been accepted, and before publication, the authors must 
sign a copyright agreement. Printing rights and rights of reproduction in any 
format or medium belong to Psicothema, who will not reject any reasonable 
request from authors for permission to reproduce their contributions. 

15. It is the authors’ responsibility to obtain relevant permissions to reproduce 
copyright-protected material. They are also responsible for disclosing possible 
conflicts of interest, declaring sources of funding and their participation in 
the research, and providing access, where necessary, to databases, procedure 
manuals, scores, and other experimental material that may be relevant. These 
aspects must be declared in the articles, as described below.

For any questions or clarifications, the journal can be contacted via the 
email address psicothema@cop.es

Manuscript preparation

1. File format: Articles must be sent in DOC or DOCX format. Microsoft 
Word documents must not be locked or password-protected, they should 
not have comments in the margins or information that might reveal the 
authors’ identities. The file should be anonymised in “file properties” so 
that author information does not appear. 

2. Length: The maximum length for articles is 6,000 words (including 
the title, abstracts, key words, in-text references, acknowledgements, 
figures, and tables). The 6,000 word limit does not include the list 
of references. If authors wish to provide supplementary material, the 
article should include a unique, persistent web link (see point 18 about 
supplementary material).

3. Format: The articles must be in Microsoft Word format, using 12-point 
Times New Roman, in a single column  with 3 cm margins, paragraphs 
left-aligned and double spaced (except for tables and figures which may 
use single spacing). Page numbers must be included in the lower right 
corner. Limit sections and subsections to three levels of headings and 
follow the recommendations in the APA 7th edition about “Sentence 
case” in the list of references. Psicothema does not allow footnotes, 
annexes, or appendices. Any such content should be incorporated 
appropriately into the text (see point 18 about supplementary material).

4. Language: Although articles may be submitted and reviewed in 
Spanish, accepted articles are usually published in English. Once 
articles are accepted, the authors must provide an English translation 
of the reviewed article, within the indicated timeframe, for publication. 
Psicothema accepts American and British English, but not a mix of the 
two. Any text in English must be of appropriate professional quality, 
which will be reviewed by a professional native-speaking translator. 
Following that review, Psicothema may suggest changes, or if necessary, 
request a new translation or revision of the translation, the costs of which 
will be borne by the article’s authors. 

5. Title page: The first page of the article contains the article title in English 
and in Spanish, the running title (in English), the total number of words 



in the article (not counting references) and a declaration of authorship, 
originality and the fact that the work is previously unpublished. This 
declaration is obligatory as one of the measures the journal takes to avoid 
plagiarism. The submitted text must be anonymized, avoiding use of the 
authors names or anonymizing other possible references that may identify 
them. Follow the APA 7th edition rules for capitalization of titles and subtitles 
(i.e., “Title case”). Use upper case for the first letter of all nouns, verbs, 
adjectives, adverbs, pronouns, and any word longer than three letters. 

6. Title: The title should be short, descriptive, clear, accurate, and easy to 
read. It should engage the reader’s interest and name variables or topics 
addressed. Ensure that the main key phrase of the topic is in the article 
title and avoid superfluous words. Remember that searches normally use 
key phrases rather than individual words (for example, “mental health 
in people with disability” not just “health”). Try to include the topic 
at the start of the title. If the title is “creative”, add a more descriptive 
subtitle after a colon. A descriptive title will help the article to be found 
in databases. The Editorial Board reserves the right to change titles and 
abstracts of articles accepted for publication in order to follow the above 
rules and enhance the article’s impact and dissemination.

7. Abstracts and key words: the second page of the article contains the 
abstracts (in Spanish and English) and 3-5 key words or terms. Abstracts 
must be no more than 200 words and structured in four sections: 
Background, Method, Results, and Conclusions. The abstract should be 
a single paragraph with these titles in bold, followed by colons and upper 
case. The key words cover essential elements of the paper such as the 
research topic, population, method, or application of the results. Avoid 
general terms and empty words (pronouns, adverbs etc.), or redundant 
words such as analysis, description, research, etc. Nouns are preferred. 
Pay particular attention to selection of key words as they are used to 
index the article.

8. Article: The article introduction begins on the third page. The 
introductory section should not include the article title, or the 
subtitle “Introduction”, or subsections. Following that, the “Method” 
section should contain the following subsections “Participants”, 
“Instruments”, “Procedure”, and “Data Analysis”, and no others, in 
no other order, and with no other titles. Where appropriate, in the 
procedure section it is obligatory to provide information about ethical 
aspects of the study, the ethics committee that approved the study 
and the reference code (anonymized during the review process). For 
research with children, express mention must be made about obtaining 
informed consent. Pay particular attention to the APA rules about the 
presentation of statistical and mathematical results in the text, as well 
as tables and figures. At the end, there should be a single “Discussion” 
section which should include both discussion along with limitations 
and conclusions of the study. The discussion section should not have 
any subsections.

9. Declaration of author contributions: Where there is more than one author, 
there must be a declaration of responsibilities at the end of the article, before 
the references, specifying what contribution each of the authors made. To 
specify each author’s contribution, use the criteria established by the CRediT 
taxonomy (Contributor Roles Taxonomy; https://credit.niso.org). Please 
use the full name of each author as it appears in the manuscript to declare 
their contributions, followed by the CRediT roles performed. Follow this 
example: John White: Conceptualization, Methodology, Software. Nuria 
García-Fernández: Data curation, Writing - Original draft. Lucinda 
Jackson: Visualization, Investigation. Laura Gayo: Supervision, Software, 
Validation. Michael Gutiérrez: Writing - Review and Editing.

	 If a group of authors made equal contributions, please also use the CRediT 
taxonomy to specify their contributions: John White: Conceptualization, 
Writing – Original draft, Writing - Review and Editing.  Lucinda Jackson: 
Conceptualization, Writing – Original draft, Writing review and Editing. 

	 Psicothema does not permit the use of other formulas to indicate equal 
contributions, such as ‘contributed equally to this work ‘, co-first authors, 
co-last authors, or co-senior authors. 

10. Corresponding author: Psicothema allows only one corresponding 
author, who will take primary responsibility for communication with the 
journal during the manuscript submission, peer review, and publication 
process, as well as for ensuring providing correct details of authorship 

(including the names of co-authors, addresses and affiliations), ethics, 
acknowledgements, sources of funding, conflict of interests, and declarations. 
The corresponding author is responsible for having ensured that all authors 
have agreed to be so listed, and have approved the manuscript submission to 
the journal. After publication, the corresponding author is the point of contact 
for queries about the published paper. It is their responsibility to inform all 
co-authors of any matters arising in relation to the published paper and to 
ensure such matters are dealt with promptly.

11. Acknowledgements: any acknowledgements should be included at 
the end of the text, before the references, in a separate section titled 
“Acknowledgements”.

12. Sources of Funding: Priority will be given to work supported by 
competitive national and international projects. A section titled “Funding” 
must be included following the “Acknowledgements” section (if one is 
included) and before the list of references. The “Funding” section must 
clearly specify the funding body with the assigned code in brackets. It 
must also be clearly indicated whether the source of funding had any 
kind of participation in the study. If there was no participation, include 
the following sentence, “The source of funding did not participate in the 
design of the study, the data collection, analysis, or interpretation, the 
writing of the article, or in the decision to submit it for publication”. If 
no funding was received, add the following, “This study did not receive 
any specific assistance from the public sector, the commercial sector, or 
non-profit organizations”. 

13. Conflict of interests: Authors must report any economic or personal 
relationship with other people or organizations that may inappropriately 
influence their work. If there are none, following the funding section, 
in a section titled “Conflict of Interest”, authors should state: “The 
author(s) declare(s) that there are no conflicts of interest”.

14. Declaration of availability of data: The authors should state, in a 
section titled “Data Availability Statement”, whether the research 
data associated with the article is available and where or under what 
conditions it may be accessed. They may also include links (where 
appropriate) to the dataset.

15. Reference style: Articles must be written following the guidelines in 
the 7th edition of the Publication Manual of the American Psychological 
Association. Articles that do not comply with these rules will be rejected. 
Some of the requirements are summarized below. 

Bibliographical references in the text should include the author’s surname 
and year of publication (in brackets, separated by a comma). If the author’s 
name forms part of the narrative, it should be followed by the year in 
brackets. If there are more than two authors, only the first author’s surname is 
given, followed by “et al.” and the year; if there is confusion, add subsequent 
authors until the work is clearly identified. In every case, the references in 
the bibliography must be complete (up to 20 authors). When citing different 
articles in the same brackets, order them alphabetically. To cite more than one 
study from the same author or authors from the same year, add the letters a, 
b, c, as necessary, repeating the year (e.g., 2021a, 2021b).

The list of references at the end of the article must be alphabetical and 
comply with the following rules:

a) Books: Author (surname, comma, initials of first name(s) and a full 
stop); if there are various authors, separate them with a comma; before 
the final author use a comma and “&”; year (in brackets) and full stop, 
The full title in italics and full stop; finally, the publisher. For example:

Lezak, M., Howieson, D. B., & Loring, D. W. (2004). Neuropsychological 
assessment (4th ed.). Oxford University Press.

b) Chapters of books with various authors, reports from conferences 
or similar: Author(s); year; title of the work being cited, followed by 
“In”, the director(s), editor(s), or compiler(s) and in brackets Ed., adding 
an s if plural; the title of the book in italics and in brackets the page 
numbers of the cited chapter; the publisher. For example:

de Wit, H., & Mitchell, S. H. (2009). Drug effects on delay discounting. 
In G. J. Madden & W. K. Bickel (Eds.), Impulsivity: The behavioral 
and neurological science of discounting (pp. 213-241). American 
Psychological Association.

https://credit.niso.org


c) Journal articles: Author(s); year; article title; full name of the journal in 
italics; volume number in italics; issue number in brackets with no space 
between it and the volume number; first and last page number. The doi 
should be included in URL format. For example:

Muñiz, J., & Fonseca-Pedrero, E. (2019). Diez pasos para la construcción 
de un test. Psicothema, 31(1), 7-16. https://doi.org/10.7334/
psicothema2018.291 

For documents that do not have a doi, it is no longer necessary to use 
“Retrieved from”, instead give the URL directly. For example:

Walker, A. (2019, November 14). Germany avoids recession but 
growth remains weak. BBC News. https://www.bbc.com/news/
business-50419127

d) Pay particular attention to the rules in the 7th edition of the APA manual 
for citing work presented in conferences, doctoral theses, and software, as 
well as the rules for the use of acronyms in text and in the references section.

e) When the original version of the cited work (book, chapter, or article) is not 
in English, cite the original title and give the English translation in square 
brackets (with no separation from the original, without using italics).

For further information and other cases, consult the 7th edition of the 
APA publication manual or the following page: https://apastyle.apa.org/
style-grammar-guidelines/references/examples 

16. Figures and tables should be included at the end of the manuscript, 
one per page. They should also follow the APA 7th edition guidelines, be 
appropriately numbered and cited in the text, indicating approximately 
where they should be placed. They must have a short, descriptive title 
that helps understand the content, and follow the APA recommendations 
about title case, with no full stop. They should be 7 or 14 cm wide and 
have clear, legible lettering and symbols. Avoid wasted space and make 
best use of the space available. Figures must be submitted in editable 
formats, consistent with the format of the rest of the article. If that is not 
possible, they must have a minimum resolution of 300ppp.

17. Pre-registration of studies and plans of analysis: as a general rule, 
Psicothema recommends pre-registering submitted studies. If authors 
have pre-registered studies or plans of analysis, links to that pre-
registration should be provided in the article.

18. Supplementary material. Psicothema recommends sharing the 
data that has been used in the research and supplementary material 
in institutional or thematic open-access repositories, federated in the 
European Open Science Cloud (EOSC). Provide a web link if access is 
to be provided to databases or any other supplementary material, using 
unique, persistent identifiers. 

19. We encourage authors to consult the following standard guidelines 
when preparing their manuscripts (although due to the multidisciplinary 
nature of the journal, this is not obligatory):

Case Reports - CARE

Diagnostic accuracy - STARD

Observational studies - STROBE (von Elm et al., 2008), MQCOM 
(Chacón et al., 2019) o GREOM (Portell et al., 2015)

Randomized controlled trial - CONSORT and SPIRIT (Hopewell et 
al., 2022)

Systematic reviews, meta-analyses – PRISMA (Page et al., 2020)

Test adaptation - International Test Commission Guidelines (Hernández 
et al., 2020)

Test development - Ten steps for test development (Muñiz & Fonseca, 
2019)

Publication of articles

1. Publication rates: Psicothema is an “open access” journal. All of the 
articles will always be free to those who want to read or download them. 
In order to provide this open access, Psicothema charges a publication 

fee which the authors or their funders must pay. The price depends on 
the length of the manuscript. In general, the average price per article is 
between €180 and €210, based on a mean of 6-7 pages per article, at €30 
per laid-out page.

2. Print Proofs: Once an article has been accepted for publication, the 
contact person will receive an email with the print proofs in PDF format 
to check and correct spelling-typographical errors. Only minimal 
corrections can be made to the content of the article once it has been 
accepted. Substantial modifications and changes will not be accepted 
other that correcting printing or translation errors, possible errors 
detected during the review process, or incorporating suggestions made 
by the Editorial Board. No changes will be accepted in this phase to 
authorship, addition of new affiliations, or details such as including 
research groups or departments. Galley proofs should be checked 
carefully, following the instructions provided with them, to confirm that 
they match the accepted original. Corrected proofs should be returned 
within the requested timeframe (48-72 hours). Corrections must be made 
in the PDF file itself, no other means of correction will be accepted. It 
is vital to check that names, surnames, ORCID codes, and affiliations 
are all correct in this stage. The corresponding author is responsible for 
gaining approval from all co-authors for the corrected print proofs. If the 
proof article is not reviewed within the timeframe or manner specified, 
that version of the article will be published and subsequent changes or 
corrections will not be possible.

3. Published version: Once the edition of Psicothema containing the 
article is published, the author will receive a copy of their article in PDF 
format. The final version typeset by Psicothema will be available online 
via DOI. We strongly recommend sharing the final version published 
by Psicothema on social networks, (Facebook, Twitter, LinkedIn…), 
university and public repositories (Mendeley, Cosis…), scientific 
social networks (ResearchGate, Academia.edu, Kudos ...), personal and 
institutional websites, blogs, Google Scholar, ORCID, Web of Science 
ResarcherID, ScopusID...

Ethical standards

Psicothema is committed to the scientific community to ensure the 
ethical and quality standards of published articles. Its references are 
the “Core practices” defined by the Committee on Publication Ethics 
(COPE) for journal editors, the American Psychological Association 
(APA) Code of Conduct, and the Code of Ethics for Psychology from the 
Spanish General Council of Psychology.

Use of inclusive, non-sexist language. At Psicothema, we are firmly 
committed to equality and respect for all, recognizing and appreciating 
diversity. For this reason, authors should ensure that they use bias-free 
language, avoid stereotypes, and engage with inclusive, non-sexist 
language, albeit prioritizing grammatical correctness, economy of 
language, and accuracy, given the limitations of space. Pay particular 
attention to the presentation of data, so that participants’ characteristics are 
described and analysed properly, without presenting information that is 
irrelevant to testing hypotheses, achieving objectives, or presenting results 
of the study. Avoid condescending, obsolete, or inappropriate language, as 
well as the use of labels related to stereotypes. We recommend reporting 
where potential gender differences are found in the results. 

Responsible authorship. Psicothema promotes transparency via the 
declaration of authors’ contributions. All signatories must have 
made substantial contributions in each of the following aspects: (1) 
conception and design of the study, or data acquisition, or analysis and 
interpretation of data, (2) drafting the article or critical review of the 
intellectual content, and (3) final approval of the submitted version. The 
list and order of authors should be carefully reviewed before the initial 
submission of the article. Any addition, removal, or re-ordering must be 
done before the article is accepted, with the approval of the Psicothema 
Editorial Board and the consent of all named authors. A form for this is 
available on request. 

Open science. To facilitate the reproducibility of research and reuse of 
data, code, types of software, models, algorithms, protocols, methods, 
and any other useful material related to the project should be shared. 



We recommend that authors publish the original study data in public 
open-access repositories online, such as FigShare (http://figshare.com), 
Mendeley Data (https://data.mendeley.com/), Zenodo (http://zenodo.
org/), DataHub (http://datahub.io) and DANS (http://www.dans.knaw.
nl/). Where data or supplementary material is shared, a corresponding 
reference should be included in the manuscript and the list of references, 
using unique, persistent identifiers.

Funding sources. In the acknowledgements section, authors should 
include data on the organizations that provided economic funding for 
the study or preparation of the article, and briefly describe the role any 
funding body played in designing the study, data collection, analysis, 
and interpretation, writing the article, or the decision to submit it 
for publication. If there was no participation from the funding body, 
this should be indicated as suggested in the “Preparation of Articles” 
section. The author responsible for submitting the article should 
include this metadata at the time of submission in the corresponding 
section.

San Francisco declaration on research assessment (DORA). As part of 
its commitment to open knowledge, Psicothema follows this initiative 
because it shares the need to address the quality assessment of scientific 
articles (not only the journals in which they are published), to consider 
the value and impact of all research outputs (including data and 
software), and to consider the societal impact of research from a broader 
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ABSTRACT

A Multilevel Framework for the Safe and Ethical Use of AI in Mental 
Health Practice

Ignacio Pedrosa 

International University of La Rioja (UNIR) (Spain)

Antecedentes: La integración de la Inteligencia Artificial (IA) en la práctica de la salud mental representa una 
transformación de la atención psicológica, ofreciendo nuevas formas de evaluación, intervención y apoyo. Pero 
también introduce riesgos éticos y psicológicos sustanciales como la erosión de la autonomía, el sesgo algorítmico, 
amenazas a los derechos digitales y la tensión en el juicio clínico y las relaciones terapéuticas. Se propone un marco 
multinivel (PRISM) diseñado para guiar la integración ética de la IA en la salud mental mediante dimensiones 
individuales, tecnológicas e institucionales. Método: Se realizó una revisión conceptual integradora basada en la 
Teoría de la Autodeterminación, ética de la información, justicia de datos y directrices internacionales (APA, OMS, 
UE y UNESCO). Resultado: PRISM articula cuatro principios (autonomía digital, transparencia afectiva, justicia 
algorítmica y cuidado relacional) junto con herramientas prácticas, incluyendo indicadores de impacto psicológico 
y una ficha modelo, para apoyar la auditoría ética y el bienestar digital clínico. Conclusiones: Un enfoque regulador 
psicológico es fundamental para garantizar la dignidad, autonomía y sostenibilidad ética en la salud mental digital. 
PRISM proporciona un puente operativo entre la gobernanza tecnológica y la práctica psicológica, apoyando el uso 
responsable y centrado en la persona en contextos clínicos.
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RESUMEN 

Background: Incorporating Artificial Intelligence (AI) into mental health practice represents a profound transformation 
of psychological care, enabling novel forms of assessment, intervention, and support. However, this shift also introduces 
substantial ethical and psychological risks, including erosion of autonomy, algorithmic bias, threats to digital rights, 
and strain on clinical judgment and therapeutic relationships. This article proposes PRISM, a multilevel framework 
designed to guide the ethical integration of AI in mental health across individual, technological, and institutional 
dimensions. Method: An integrative conceptual review was conducted drawing on Self-Determination Theory, 
information ethics, data justice, and international guidelines from the APA, WHO, EU, and UNESCO. The framework 
introduces the concept of psychological regulation of AI, extending ethical oversight to the subjective and relational 
impacts of algorithmic mediation. Results: PRISM articulates four operational principles (digital autonomy, affective 
transparency, algorithmic justice, and relational care) along with practical tools, including psychological impact 
indicators and a Psychological Model Card, to support ethical auditing and clinical digital wellbeing. Conclusions: 
A psychology-based regulatory approach is essential to ensure dignity, autonomy, and ethical sustainability in digital 
mental health. PRISM provides an operational bridge between technological governance and psychological practice, 
supporting responsible, person-centred AI use in clinical contexts. 
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Over the past two decades,  mental health  has experienced 
accelerated digitalization. The advent of Artificial Intelligence (AI) 
has not only represented a technological revolution but also an 
epistemological and ethical reconfiguration of applied psychology 
(Dehbozorgi et al., 2025). The increasing deployment of platforms, 
mobile applications, machine learning approaches, simulated 
patients, and therapeutic chatbots has transformed psychological 
literacy, assessment, prevention, and treatment (Sanz et al., 2025; 
Torous et al., 2025; Wang et al., 2025). 

Recent studies have introduced the concept of digital compassion, 
defined as the capacity of AI systems to modulate empathetic responses 
and emotional support in mental health contexts without replacing 
human interaction (Abou Hashish, 2025; Wiljer et al., 2019). Unlike 
earlier digital tools, such as traditional smartphone apps, which 
functioned primarily as passive instruments, AI operates as a mediating 
entity capable of simulating cognitive and affective processes, thereby 
reshaping core psychological practices (Wiljer et al., 2019). This shift 
calls for a specifically psychological form of regulation, as existing 
biomedical or legal frameworks (such as the EU AI Act) prioritize 
systemic safety while neglecting the subjective impact of algorithmic 
mediation and its effects on the therapeutic relationship.

Current AI applications in mental health include test construction, 
assessment, therapeutic support, and clinical decision assistance, 
ranging from risk detection models to conversational agents and 
documentation systems (Cheng, 2024; Dehbozorgi et al., 2025; 
Suárez-Álvarez et al., 2026).

Although these tools can enhance accuracy and accessibility, 
their opacity may undermine patient autonomy and the therapeutic 
alliance when limitations are not adequately communicated 
(Theunissen & Browning, 2022).

At the same time, AI offers substantial benefits, including improved 
diagnostic accuracy, increased access for underserved populations, 
and reduced administrative burden, allowing greater clinical focus on 
patient needs (Milasan & Scott‐Purdy, 2025; Yıldız, 2025a).

Nevertheless, these advances introduce unresolved risks, such 
as algorithmic opacity, automated bias, sensitive data governance 
challenges, and the potential dehumanization of therapeutic 
relationships (Adler et al., 2024; WHO, 2023).

Gap Between Technological Development and Psychological 
Reflection

The development of AI has significantly outpaced the capacity 
of existing ethical and regulatory frameworks to address its 
psychological implications. Current regulatory efforts, including the 
EU AI Act (Regulation EU 2024/1689) and WHO guidelines (2023, 
2025), remain largely shaped by a technical–biomedical bias that 
relegates ethical-psychological concerns to a secondary role. The 
EU AI Act’s risk-based approach prioritizes systemic safety but 
lacks specific criteria for assessing the mental impact of AI systems 
on user subjectivity or the integrity of the therapeutic relationship.

Similarly, although the APA (2025) and WHO (2025) stress the 
importance of human oversight, they do not resolve what has been 
described as the oversight paradox: the inherent contradiction of 
requiring meaningful human control over agentic AI systems explicitly 
designed for autonomous goal achievement (Kyrychenko et al., 2026).

This limitation is compounded by the fragmented interaction 
between the GDPR, the Digital Services Act, and the AI Act, which 

produces an accountability paradox in clinical contexts (Kyrychenko 
et al., 2026). A single biased algorithmic output may trigger multiple 
regulatory responses without providing a coherent mechanism for 
reporting or mitigating complex psychological harm. By privileging 
technical transparency over affective transparency current 
frameworks risk generating moral fatigue among practitioners and 
mistrust among patients (Theunissen & Browning, 2022).

This regulatory gap underscores the need for a specialized 
psychological approach capable of integrating disparate legal 
requirements into a person-centred clinical reality.

Emerging Psychological Effects

Recent studies indicate that sustained interaction with AI-based 
therapeutic agents produces mixed psychological outcomes (Torous 
et al., 2025; Wang et al., 2025). While these systems enhance 
accessibility, skill acquisition, and anonymity, they are also associated 
with emotional dependency, reduced perceived control, digital moral 
fatigue, and confusion between human and artificial relationships.

Within this context, algorithmic anxiety (i.e., the distrust and 
uncertainty surrounding automated decision-making) has emerged 
as a relevant construct in social and clinical psychology (Li & 
Liu, 2025). Such subjective effects, often invisible to conventional 
efficacy metrics, directly affect psychological wellbeing, self-
efficacy, and therapeutic adherence, with meaningful consequences 
for mental health outcomes. 

These emerging effects highlight the need for evaluative 
approaches that extend beyond performance and safety indicators. 
A psychological regulatory perspective is required to assess 
AI-mediated mental health interventions through the lenses of 
subjectivity, relational dynamics, and ethics of care. From this 
standpoint, four core questions become central: how patient 
autonomy is preserved in automated environments; what limits 
should govern algorithmic supervision of behaviour; how 
explainability and algorithmic justice can be ensured in clinical 
contexts; and which ethical–digital competencies are required of 
mental health professionals. Addressing these questions requires an 
integrative framework capable of translating ethical principles into 
operational criteria for clinical practice, professional training, and 
institutional governance in digital mental health.

This work pursues a dual objective. First, it develops an integrative 
theoretical synthesis of the main ethical-psychological dilemmas 
associated with the application of AI in mental health. Second, it 
proposes a model articulated around three interdependent axes (i.e. 
individual, technological, and institutional) to guide policy design, 
professional training, and ethical best practices in the digital era. 
Unlike existing bioethical, medical, or legal frameworks (Tang et al., 
2025), no equivalent concept has yet been defined in recent systematic 
reviews of digital health from a psychological perspective.

The study adopts an integrative conceptual review methodology, 
designed to synthesize diverse theoretical perspectives and 
empirical findings into a unified regulatory framework. The search 
was conducted across three primary high-impact databases: APA 
PsycInfo, PubMed, and Scopus, supplemented by grey literature 
from international regulatory bodies (EU, WHO, APA, UNESCO). 
The search strategy utilized combinations of Boolean operators 
and keywords, including: (‘Artificial Intelligence’ OR ‘Generative 
AI’) AND (‘Mental Health’ OR ‘Psychology’) AND (‘Ethics’ OR 
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‘Regulation’ OR ‘Digital Rights’) AND (‘Algorithmic Bias’ OR 
‘Autonomy’). The scope was primarily limited to the period from 
2020 to 2025 to ensure the inclusion of the most recent developments 
in large multi-modal models and international AI governance.

Inclusion criteria focused on a) peer-reviewed articles discussing 
the psychological impact of AI on the therapeutic relationship or 
user subjectivity, b) official ethical guidelines from psychological 
associations, and c) international legislative frameworks for AI health 
technologies. Exclusion criteria were applied to purely technical or 
biomedical reports that did not address the human-AI interaction or 
the ethical-psychological dimension (Hoose & Kralikova, 2024).

Theoretical Framework: Psychology Facing Artificial 
Intelligence

The development of AI in mental health represents a historical 
inflection point comparable to the emergence of psychoanalysis 
or cognitive-behavioural therapy in their respective eras. Unlike 
previous paradigmatic shifts, psychology now shares agency with 
non-human systems capable of simulating cognitive and affective 
functions (Sanz et al., 2025). This unprecedented condition compels 
a reconsideration of the discipline’s epistemological foundations 
and its role as guarantor of psychic integrity within increasingly 
digitalized clinical contexts.

Several psychological paradigms provide conceptual tools for 
understanding human-AI interaction. Self-Determination Theory 
(Deci & Ryan, 2000) posits that wellbeing depends on the satisfaction 
of autonomy, competence, and relatedness that AI systems may either 
support or undermine depending on their design and implementation. 
This perspective underscores the need to distinguish psychological 
regulation from broader approaches such as applied ethics or digital 
bioethics, which primarily prioritize systemic safety and regulatory 
compliance (Dencik & Sanchez-Monedero, 2022; EU, 2024/1689; 
Torous et al., 2025). In contrast, psychological regulation evaluates 
AI-mediated care through its impact on subjectivity, relational 
dynamics, and basic psychological needs, reframing regulation 
from external rule compliance to the preservation of psychological 
integrity in digital clinical environments.

While traditional ethical frameworks focus on systemic risk 
mitigation, psychological regulation targets specific constructs 
such as algorithmic anxiety (Yang & Sundar, 2025), the distress 
arising from unpredictable automated processes, and digital moral 
fatigue among practitioners (Epstein et al., 2019). By prioritizing 
understandability as an outcome of transparency and interpretability, 
this approach seeks to prevent the depersonalization of care (Padalkar 
et al., 2024) and to safeguard the therapeutic bond in technologically 
mediated interactions.

From a humanistic perspective, authenticity and empathy remain 
central to the therapeutic process. The partial delegation of these 
dimensions to algorithms raises critical questions about relational 
authenticity, perceived agency, and the limits of technological 
mediation in clinical care.

At a structural level, Social Cognitive Theory (Bandura, 2001) 
introduces the notion of digital self-efficacy, understood as perceived 
control over automated processes. Similarly, Information Ethics 
(Floridi, 2019) emphasizes the protection of autonomy, dignity, and 
agency as intrinsic values of the informational ecosystem, while 

the Data Justice perspective (Dencik & Sanchez-Monedero, 2022) 
and international guidelines (WHO, 2023) extend these concerns 
to equity and democratic participation. Together, these frameworks 
provide an essential ethical–psychological foundation for embedding 
human values into technological design.

These perspectives converge on a central premise: AI systems are 
not neutral. Their architectures embody implicit values that shape 
identity, perceived control, emotional experience, and professional 
responsibility. Consequently, AI transforms not only diagnostic and 
therapeutic procedures but also the structure of the clinical relationship 
itself. Before proposing a regulatory framework, it is therefore essential 
to analyse the ethical and psychological dilemmas that emerge when 
psychological practice becomes technologically mediated.

Emerging Ethical and Psychological Dilemmas

Building on these theoretical foundations, the following sections 
identify the primary ethical and psychological challenges that justify 
a dedicated regulatory framework.

Algorithmic Bias and Psychological Justice

A central ethical concern is algorithmic bias, which may replicate 
historical discrimination embedded in clinical and population datasets. 
Adler et al. (2024) showed that AI models in psychiatric diagnostics 
often underrepresent women and racial minorities, reducing diagnostic 
accuracy and undermining patients’ epistemic trust. 

Psychological regulation should include bias audits addressing 
both statistical and experiential dimensions, posing questions such as: 
How does the patient perceive the system’s fairness? and How does 
this perception influence therapeutic adherence and the alliance?

Autonomy and Digital Consent

Autonomy, a cornerstone of psychological ethics, is challenged 
by the technical complexity of AI. Many users consent to data 
processing without a full understanding of algorithmic inference 
mechanisms, highlighting the need for cognitively and emotionally 
intelligible consent protocols (APA, 2025).

Therapeutic Relationship and Dehumanization

Studies on therapeutic chatbots (e.g., Replika) indicate that while 
accessibility improves, users may develop emotional dependency 
and experience reduced relational authenticity (Laestadius et al., 
2024). Misalignment between AI responses and the user’s affective-
cognitive context exacerbates this disconnect (Loechner et al., 2025).

This emotional disconnect affects not only patients but also 
mental health professionals, who must manage interactions mediated 
by systems incapable of genuine affective responsiveness. This not 
only affects patients but also contributes to digital moral fatigue in 
practitioners, who must mediate interactions with systems incapable 
of genuine empathy. Ethical frameworks should therefore integrate 
the intersubjective experience of both patients and clinicians, 
combining the protection of patient wellbeing with the ethical 
supervision of algorithmic systems.
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Privacy, Surveillance, and Psychological Wellbeing

Privacy research demonstrates that perceived constant 
surveillance negatively impacts emotional wellbeing and cognitive 
performance (Solove, 2021). Mental health monitoring tools 
analyzing text or voice can provoke exposure anxiety, heightening 
self-consciousness and behavioural inhibition. 

Jointly, these dilemmas reveal that regulatory challenges are 
not merely technical, they are profoundly psychological. They 
underscore the necessity of a framework that safeguards autonomy, 
equity, and wellbeing while accounting for the relational dynamics 
inherent in AI-mediated care.

The PRISM Framework: A Psychological Regulatory Model 
for AI in Mental Health

The regulation of AI in mental health cannot be restricted to legal or 
technical mechanisms alone. It requires the integration of psychological 
principles that guide the design, implementation, and evaluation of 
intelligent systems in ways that uphold human dignity and wellbeing. 

The proposed framework, hereafter referred to as the PRISM 
Framework -Psychological Regulation and Integrity in Smart Mental 
Health-, is grounded in four integrative principles, derived from both 
classical psychological ethics and contemporary research on AI:

•	 Digital autonomy: the individual’s capacity to understand 
and make informed decisions regarding technologies that 
influence their mind, emotions, or behaviour.

•	 Affective transparency: the requirement for AI systems 
to clearly communicate their limitations in emotional 
understanding, to prevent false attributions of empathy or 
intentionality.

•	 Algorithmic justice: the ethical obligation to prevent bias 
through systematic auditing and the participatory inclusion 
of vulnerable or underrepresented groups in the design and 
validation process.

•	 Relational care: the preservation of authentic human 
presence and the quality of the therapeutic relationship as 
central components of psychological intervention.

This framework is not merely a normative proposal, but 
a conceptually grounded model based on the intersection of 
SDT and aspects linked to transparency and interpretability for 
understandability (Deci & Ryan, 2000; Joyce et al., 2023). The 
theoretical rigor of PRISM resides in the premise that psychological 
well-being in digital environments depends on the satisfaction of 
innate needs for autonomy, competence, and relatedness (Deci & 
Ryan, 2000). This framework primarily addresses the professional 
stakeholder, focusing on the ethical and psychological challenges 
clinicians face when interacting with AI.

Together, these principles constitute the foundation of the 
PRISM Framework, which is structured around three interdependent 
axes (i.e. individual, technological, and institutional) forming an 
ethical-psychological architecture designed to protect digital rights 
and promote mental health wellbeing (Table 1). Empirically, the 
Algorithmic Justice dimension is validated by findings demonstrating 
that smartphone-sensed behaviours are unreliable predictors across 
diverse populations. For instance, phone usage patterns that signify 
depression in younger cohorts can represent healthy engagement 
in older adults (Adler et al., 2024). This reliability gap requires 
the Individual Axis of the framework, which integrates trait-based 
assessments to calibrate trust and mitigate digital moral fatigue (Yang 
& Sundar, 2025). Furthermore, the Technological Axis adopts the 
operational definition of understandability. It posits that for a system 
to be clinically valid, its computational structures must stand in close 
correspondence with human clinical heuristics, such as abductive 
and inductive inference (Joyce et al., 2023). By shifting from post-
hoc explanations to intrinsic interpretability, PRISM ensures that 
the mental impact of algorithmic mediation remains traceable and 
ethically auditable. Finally, the Institutional Axis is supported by 
implementation science models that emphasize the role of digital 
navigators in maintaining the human connection, a factor shown to 
significantly enhance the efficacy of digital interventions compared 
to unguided tools (Torous et al., 2025). 

Individual Axis: Wellbeing, Digital Autonomy, and Agency

This axis represents the core of the proposed framework, as 
mental health is conceptualized as a dynamic balance among self-
determination, perceived competence, and human connection (Deci 
& Ryan, 2000). The integration of AI introduces novel psychological 
determinants of digital wellbeing, including the following constructs:

•	 Perceived digital autonomy: individual’s sense of control 
over the intelligent systems with which they interact. A deficit 
in this domain is associated with algorithmic anxiety and 
feelings of helplessness (Yang & Lu, 2026).

•	 Algorithmic anxiety: emotional response to the opacity or 
unpredictability of algorithmic processes, frequently observed 
in users who delegate clinical decisions to automated systems 
(Yang & Sundar, 2025).

•	 Digital epistemic trust: individual’s willingness to regard 
system inferences as valid or benevolent. Excessive trust may 
foster dependency, whereas insufficient trust can result in 
technological rejection. Recent empirical studies indicate that 
psychological trust in human-AI collaboration depends more 
on moral attribution mechanisms and the perceived sense of 
control than on mere technical accuracy (Gupta et al., 2025).

Table 1
Conceptual Scheme of the PRISM Framework

Level/Axis Guiding Principle Key Psychological Components Regulatory Mechanisms Expected Outcomes

Individual Digital Autonomy and Agency Perceived autonomy, epistemic trust, 
algorithmic anxiety, moral fatigue

Digital wellbeing assessments, 
interactive informed consent

Greater perceived control, reduced 
technological anxiety

Technological Ethical Design and Explainability
Transparency, accountability, 

inclusive design, interdisciplinary 
co-design

Ethical audits, model cards, 
psychological review of AI systems

Reduction of bias and increased 
public trust

Institutional Governance and Digital Justice Ethical training, shared 
responsibility, continuous oversight

Ethical-psychological observatories, 
interdisciplinary committees

Sustainability, social legitimacy, 
regulatory alignment

Note. Grounded in the socio-technical model of trust, which links user-related, system-related, and contextual factors (Gupta et al., 2025).
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•	 Digital moral fatigue: emotional exhaustion experienced by 
professionals facing tensions between technical efficacy and 
the ethics of care (Wang et al., 2025).

Within this axis, psychological interventions should incorporate 
ethical-digital literacy programs in clinical contexts, enabling both 
patients and professionals to recognize the potential limits and risks 
of AI. It is also recommended that periodic assessments of digital 
wellbeing and perceived autonomy be implemented as psychological 
indicators of care quality. 

To support the evaluation of these constructs, Table 2 presents 
a proposed set of psychological impact indicators for assessing 
AI in mental health. This adapted metric system operationalizes 
dimensions such as digital autonomy, algorithmic anxiety, and 
epistemic trust, providing an empirical foundation for the future 
validation of assessment instruments.

At the operational level, the APA (2025) recommends including 
comprehensible digital consent modules, enabling users to visualize, 
gradually and adaptively, how their data are processed and which 
decisions are automated.

Technological Axis: Responsible Design and Computational 
Psychology

The second axis addresses the ethical and psychological 
requirements that should guide the design, training, and validation 
of algorithmic models. Artificial intelligence systems involved in 
psychological processes must adhere to explainability, auditability, 
and human sensitivity as fundamental principles. Those are 
operationalized through the following components:

•	 Psychological explainability: Beyond providing technical 
justifications, systems must communicate their inferences in 
language that is comprehensible to users (IAPP, 2023; Joyce 
et al., 2023), aligning with their cognitive and emotional 
frameworks.

•	 Ethical co-design models: Following Gebru et al. (2021), 
the use of Datasheets for Datasets and Model Cards (Mitchell 
et al., 2018; OECD, 2022) ensures transparency regarding 
data provenance, limitations, and biases, while maintaining a 
person-centred approach (Yıldız, 2025a, 2025b).

•	 Collaborative ethical audits: Model review processes 
should involve multidisciplinary teams composed of 
psychologists, engineers, and legal experts, like biomedical 
ethics committees.

•	 Responsible psychological simulation: Instead of attempting 
to mimic human empathy, systems should explicitly convey 
their artificial nature, reducing emotional confusion and 
anthropomorphic projection by users (Floridi, 2019).

Operationally, this dimension should incorporate psychological 
impact metrics, such as anxiety, trust, and sense of agency, into 
usability testing protocols. At the same time, algorithms that process 
language or emotion should rely on culturally representative corpora 
to prevent epistemic exclusion. Additionally, it is proposed that 
psychological associations establish an ethical quality seal for digital 
mental health applications, analogous to medical certifications 
(Singh et al., 2025), accompanied by practical guidelines for 
responsible tool selection like those issued by the APA (2024). 

To ensure that the principles of transparency, explainability, and 
accountability are operationally implemented, the adoption of a 
Psychological Model Card is proposed (Table 3). This instrument, 
inspired by the technical format introduced by Mitchell et al. (2019) 
and aligned with OECD (2022) recommendations, has been adapted 
to the clinical and ethical specificities of psychology. It provides a 
structured framework for documenting the characteristics, limitations, 
and psychological risks of AI systems applied in mental health contexts.

The Psychological Model Card functions as both an ethical 
assurance tool and a mechanism of accountability, linking 
technological regulation with the psychological wellbeing of users 
and practitioners. In the card, the left column specifies the required 
fields, while the right column provides a simulated example to 
illustrate comprehension and facilitate practical implementation.

Institutional Axis: Governance, Training, and Responsibility

This axis encompasses the macro level structures guiding 
policies, regulations, oversight and professional training necessary 
to ensure that AI ethics in mental health depend on permanent 
governance systems rather than the goodwill of individual 
developers. The PRISM framework adheres to a human-in-the-
loop perspective, where AI is conceived as a support system rather 
than an autonomous agent. Building on the cyborg ontology in 
healthcare, mental health nurses and practitioners are envisioned as 
technologically augmented practitioners who integrate AI insights 
with human judgement, empathy, and compassion (Yıldız, 2025a). 
This axis includes the following key components:

•	 Digital ethics committees: Healthcare institutions and 
universities should incorporate technology specialized 

Table 2
Proposal of Psychological Indicators for the Impact of AI in Mental Health

Dimension Indicator Reference instrument Suggested adaption

Digital autonomy Perceived control over algorithmic decisions Perceived Autonomy Scale (Liang & Reiss, 
2025)

Adapted version including items related to 
clinical AI use

Algorithmic anxiety Concern about the automation of clinical 
judgment

Technological Anxiety Scale (Meuter et 
al., 2003) Adaptation for therapeutic settings

Digital epistemic trust Level of credibility granted to automated 
inferences

Trust in Automation Scale (McGrath et al., 
2025) Inclusion of ethical and empathic factors

Digital moral fatigue Exhaustion arising from ethical conflicts 
generated by AI Moral Fatigue Scale (Epstein et al., 2019) Adaption for digital scenarios 

General psychological wellbeing Satisfaction, self-efficacy, and sense of 
digital purpose

Ryff Psychological Wellbeing Scale (Ryff, 
1989)

Incorporate items related to interaction 
with AI
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Table 3
Simplified Psychological Model Card for AI Systems in Mental Health

General system identification
System name “PsIA-Assist v1.0” (generic example for a clinical support model)
Developer / Institution Laboratory of Computational Psychology and Digital Ethics, University X
Version / Review date 1.0 – January 2026
Application domain Support for psychological assessment and recommendation of mental health resources
Target population Adults (18-65 years), without severe diagnoses, in clinical or psycho educational contexts
Purpose To facilitate clinical decision making and therapeutic follow-up through natural language and emotional pattern analysis
Psychological and ethical foundations
Dimension Applied Principle Source / Reference
Autonomy and control Explicit digital consent, explanatory interface, option to reject automation APA (2025); Deci & Ryan (2000)
Psychological non-Maleficence Mandatory human supervision for emotional interpretations WHO (2023)
Emotional Transparency Visible indicators of model confidence and textual justification of inferences Gebru et al. (2021)
Sensitive data Protection Encryption of psychological records and irreversible anonymization EU AI Act (2024)
Data and sources
Item Description
Data origin Anonymized clinical corpus (European and Latin-American institutions, 2020-2024)
Data type Interview transcripts, self-reports, and emotional diaries
Representativeness Gender balance and linguistic/socioeconomic diversity
Limitations Under representation of adults > 55 years old and patients with severe disorders
Detected biases Higher emotional positivity in training corpus; tendency to undervalue mild distress
Corrective measures Annual retraining, weighted class adjustment, and qualitative psychological sample review
Performance and wellbeing metrics
Metric Type Indicator Value/Status Validation Source
Technical Emotional classification accuracy 0.87 (cross-validation, 2024) Internal dataset
Psychological User satisfaction (digital wellbeing scale) 4.3/5 (n=312) Pilot study (2024)
Ethical Cognitive understandability 82% of users understand explanations Observational study (2024)
Emotional risk Algorithmic anxiety index 0.12 (low) X Questionnaire (2024)
Oversight and governance
Item Description
Responsible ethics board Psychological Committee for Digital Ethics (PCDE-2025)
External review Annual report from an independent psychological audit team
Compliance officer Coordinator for ethics and digital wellbeing at the institution
Reporting channels Anonymous form for reporting errors or perceived bias
Anticipated psychological impact
Item Positive Effect Potential Risk Mitigation Strategy

Digital Autonomy Greater perceived control through shared 
decision-making Risk of excessive delegation Retraining in ethical literacy

Epistemic Trust Increased credibility in support systems Overconfidence or blind trust Explicit messaging about model 
limitations

Technological Anxiety Reduction with guided use Heightened anxiety in vulnerable users Mandatory clinical supervision

Professional Moral Fatigue Decrease through automation of repetitive 
tasks Risk of empathic detachment Group reflective supervision

Social responsibility and sustainability
Item Description
Accessibility Interface adapted for functional diversity

Ethical license Use limited to assistive, non-commercial purposes, protecting sensitive data from non-
therapeutic secondary exploitations

Public transparency Open documentation of the model and audit outcomes
Periodic review Every 12 months, with public report on bias and digital wellbeing metrics
Narrative Summary (for publication or institutional communication)
PsIA-Assist is a mental health support system designed under psychological and ethical principles. It guarantees user autonomy, transparency of algorithmic decisions, and 
constant human supervision. Its development complies with the standards of the AI Act (2024) and the ethical guidelines of the APA (2025), prioritizing patient wellbeing and 
trust. Each system version is reviewed by an interdisciplinary committee of psychologists, engineers, and legal experts to ensure social responsibility and minimize the risk of 
emotional harm.

Note. Simulated information is provided in each section to facilitate standardized applicability.
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psychologists within their ethical review boards as well as 
promote “ethical quality seals” to ensure the responsible design, 
evaluation, and deployment of AI systems in clinical contexts.

•	 Continuous professional training: Academic programs 
should integrate digital psychology, algorithmic ethics, and 
human-technology rights into their curricula (APA, 2025).

•	 Shared responsibility: Regulatory frameworks must 
acknowledge co-responsibility among designers, users, and 
service providers, recognizing that psychological risk cannot 
rest solely on patients or therapists.

•	 International collaboration: National guidelines should 
be harmonized with the European AI Act (2024) and WHO 
(2023) standards to promote global coherence in ethical 
oversight.

Regulation must also include independent monitoring bodies 
tasked with documenting and disseminating best practices, acting 
as intermediaries between regulators and professional communities. 
A comprehensive operational guide should support mental 
health organizations, universities, and technology platforms in 
auditing, supervising, and sustaining ethical AI practices, thereby 
strengthening regulatory sustainability (Table 4).

Additionally, the potential implementation of a certification or 
labelling system for AI in mental health will provide clinicians with 
immediate, standardized insights into a system’s understandability. 
Its practical implications include ensuring that practitioners have 
access to traceable audit trails and ensuring that mental impact 
becomes a measurable criterion of normative validity, allowing for a 
calibrated trust that is corresponding with the AI’s actual capabilities 
and clinical risks.

Table 4
Operational Guide for Institutional Implementation

Objective: To assist mental health institutions, universities, and digital platforms in 
implementing the proposed framework.
Initial diagnosis

	• Audit existing AI systems regarding transparency, bias, and supervision.
	• Assess digital wellbeing among staff and users.

Training and awareness
	• Conduct interdisciplinary workshops on algorithmic ethics.
	• Implement programs on emotional digital literacy.

Ongoing tracking
	• Establish an internal Psychological Digital Ethics Committee.
	• Publish semi-annual reports on the psychological impact of AI.

Transparency and public communication
	• Develop traceability panels and explanations of automated decisions.
	• Include formal protocols for bias and error correction.

Note. Simulated information is provided in each section to facilitate standardized 
applicability.

To maximize the applied impact of the PRISM framework, 
the theoretical pillars have been translated into actionable clinical 
guidelines for practitioners and health organizations. First, to 
address the risk of therapeutic depersonalization, institutions 
should implement the role of digital navigators, specialized staff 
trained to bridge the gap between algorithmic outputs and patient 
understanding, thereby ensuring that technology supplements 
rather than supplants humanistic care (Torous et al., 2025). Second, 
clinicians should adopt psychological model cards as a standard 
pre-deployment audit tool to evaluate a system’s understandability 
and its alignment with human clinical heuristics (Mitchell et al., 
2018). Furthermore, regarding information integrity, practitioners 
are advised to use affective transparency cues, explicitly informing 

patients about the AI’s lack of emotional sentience to prevent the 
revisited ELIZA effect and emotional dependency (Wang et al., 
2025). Finally, to ensure algorithmic justice, health services must 
establish participatory co-design committees that involve patients 
from disregarded groups in the validation of diagnostic tools, 
mitigating the risk of structural biases. These directives transform 
the PRISM model from a normative proposal into a practical toolkit 
for the responsible democratization of mental health AI.

Discussion

The proposed PRISM framework is designed not to replace 
legal norms but to complement them from a person-centred, 
psychological perspective. As a discipline focused on behaviour 
and experience, psychology is uniquely positioned to anticipate 
the subjective consequences of healthcare digitalization. Unlike 
existing international frameworks which provide high-level moral 
imperatives, PRISM offers operational granularity, equipping 
practitioners with tools such as the Psychological Model Card to 
navigate fragmented enforcement architectures including GDPR, 
DSA, APA, and the AI Act.

By integrating ethical regulation from the standpoint of 
subjectivity, PRISM supports preventing emerging pathologies such 
as algorithmic dependence, digital moral fatigue, and surveillance 
anxiety, recently documented in clinical literature (Torous et al., 
2025; Wang et al., 2025). Standardized operational tools, such as the 
Psychological Model Card for AI systems in mental health (Table 
3), translate ethical and psychological principles into measurable 
structures, enabling ethical traceability and assessment of AI’s 
psychological impact. Unlike traditional Model Cards focused 
exclusively on technical performance metrics, this adaptation 
incorporates variables such as digital autonomy, epistemic trust, 
algorithmic anxiety, and professional moral fatigue, promoting a 
holistic conception of digital wellbeing. It thus functions as a bridge 
between algorithmic ethics and applied psychology, with potential 
as a standard reference for ethical audits and institutional validation 
in digital mental health contexts.

The ethical sustainability of digital mental health ecosystems 
depends on cultivating moral resilience among practitioners and 
embedding human dignity in technological governance. Consistent 
with WHO (2025) recommendations, this requires robust frameworks 
ensuring transparency, multidisciplinary oversight, and the preservation 
of human interaction as the core of the therapeutic relationship. Digital 
environments should operate as hybrid ecosystems where technology 
extends, but does not replace, empathy and qualified care, thereby 
strengthening patient safety and ethical integrity.

Internationally, PRISM represents an epistemological shift. 
It positions psychology as a normative discipline capable of 
anticipating, measuring, and mitigating cognitive and emotional 
harm from AI, while introducing novel contributions. By integrating 
classical psychological principles such as autonomy, agency, and 
relationality, with current demands of algorithmic ethics and digital 
regulation, PRISM extends regulation beyond legal compliance to 
include the psychological dimension of user experience. Mental 
impact becomes a criterion of normative validity, transforming 
regulation into a form of preventive clinical intervention. The 
framework also provides operational guidelines for design, 
professional practice, and training, laying the foundation for 
empirical validation in future research.



120

Pedrosa, I. / Psicothema (2026) 38(3) 113-122

Operationally, PRISM addresses growing public and professional 
concerns about the psychological impact of intensive AI use. It aims 
to influence policy and social relevance by offering a conceptual 
and practical toolkit for digital mental health. The framework 
supports interdisciplinary observatories and international codes 
of psychological practice regarding AI. Its broad scope facilitates 
practical implementation and replicable impact evaluation across 
clinical, institutional, and policy contexts, enhancing transferability 
and scalability. Success depends on collaboration among law, 
philosophy, data science, and applied psychology to resolve the 
human oversight paradox and ensure automated decision-making 
aligns with human dignity, autonomy, and vulnerability (Kyrychenko 
et al., 2026; Theunissen & Browning, 2022). 

Future research should consolidate psychological regulation of 
AI through an interdisciplinary agenda integrating empirical, ethical, 
and technological approaches. Six priority areas are proposed: 1) 
Framework validation through participatory co-design inclusive 
development cycles involving clinicians, professional associations, 
industry developers, and, most importantly, patients from vulnerable 
or underrepresented groups; 2) assessment of the psychological 
impact of AI systems on users and professionals (algorithmic anxiety, 
moral fatigue, perceived control); 3) development of measurement 
instruments for digital autonomy, epistemic trust, and technological 
wellbeing; 4) design and validation of educational programs on 
ethical and emotional digital literacy; 5) longitudinal studies on 
the effects of continued interaction with conversational agents on 
therapeutic relationships and self-concept; and 6) promotion of 
international psychological standards for algorithmic ethics.

The tools proposed in this paper provide instrumental and 
methodological foundations for future research, offering impact 
indicators, governance instruments, and application guidelines 
to orient studies at the intersection of psychology and ethical 
technology. By integrating ethical principles with technological 
innovation, psychology can lead the design of digital mental health 
policies. Professionals must be trained in AI ethics, understand 
automation fundamentals, and actively contribute to regulatory 
frameworks. Institutions, in turn, must recognize that psychological 
wellbeing depends not only on clinical interventions but also on 
just, intelligible, and transparent digital environments. Instruments 
such as the Psychological Model Card exemplify how abstract 
ethical principles can be translated into operational assurance and 
professional accountability. Systematic implementation would 
allow institutions to integrate algorithmic ethics into daily practice, 
offering a tangible response to emerging regulatory challenges.

In conclusion, the ethical sustainability of digital mental health 
hinges on a robust multilevel framework that protects autonomy 
and human dignity in the face of increasingly intelligent systems. 
PRISM offers a structured path for ethically sustainable digital 
mental health, establishing psychology as a leading discipline in 
shaping human-centred AI governance.
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Introducción: La Terapia de Aceptación y Compromiso (ACT) es una psicoterapia basada en procesos que proporciona 
atención compasiva y centrada en la persona en cuidados paliativos. Este estudio evalúa la eficacia de ACT en calidad 
de vida (CdV) y malestar emocional, y examina variables de proceso (p.ej., flexibilidad psicológica). Método: Se 
buscó en PubMed, Scopus y PsycInfo estudios que midieran CdV, síntomas de ansiedad/depresión, y variables de 
proceso en intervenciones ACT. Se realizaron metaanálisis de efectos aleatorios y metarregresiones. Se evaluó el riesgo 
de sesgo. Resultados: Se incluyeron 13 estudios (1,109 participantes; Medad = 61,5; 55,7% mujeres; 6 ECA). ACT 
mostró efectos moderados significativos en CdV, ansiedad y depresión frente a grupos de control activos (SMD = 0,44 
to 0,62), mantenidos en el seguimiento de 1-9 meses (SMD = 0,35 to 0,56). Las intervenciones presenciales mostraron 
resultados superiores a las remotas. Conclusiones: Estos hallazgos apoyan la relevancia clínica de ACT para abordar 
malestar psicológico y mejorar CdV en cuidados al final de la vida. Las limitaciones incluyen sesgo de autoinforme, 
alta heterogeneidad, solapamiento entre medidas, sesgo de publicación para CdV y tamaños muestrales limitados. Se 
requieren ensayos de alta calidad en poblaciones no oncológicas, cuidadores y profesionales sanitarios.
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RESUMEN 

Background: Acceptance and Commitment Therapy (ACT) is an evidence-based, process-oriented psychotherapy 
that provides palliative care through compassionate, person-centered care for terminal illness. This study evaluates 
the effects of ACT on quality of life (QoL) and emotional distress and examines the role of process variables (e.g., 
psychological flexibility). Method: Systematic review with meta-analysis following searches in PubMed, SCOPUS 
and PsycInfo for studies measuring QoL, anxiety/depression symptoms, and process variables in ACT interventions. 
Random-effects meta-analyses and meta-regressions were performed. Risk of bias was assessed. Results: 13 studies 
were included (1,109 participants; Mage = 61.5; 55.7% women; 6 RCTs). ACT showed significant, moderate effects for 
QoL, anxiety and depression symptoms versus active controls (SMD = 0.44 to 0.62), sustained at 1-9 months follow-
up (SMD = 0.35 to 0.56). Psychological flexibility emerged as the strongest predictor of QoL improvement. Face-to-
face interventions demonstrated better results than remote delivery. Conclusions: These findings support the clinical 
relevance of ACT as an effective approach for addressing psychological distress and improving QoL in end-of-life 
care. Key limitations include self-report bias, high heterogeneity, potential overlap between measures, publication bias 
for QoL, and limited sample sizes in some analyses. High-quality trials are warranted, particularly in non-oncological 
populations, caregivers, and healthcare professionals.
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The global burden of terminal illness is substantial and is expected 
to increase significantly in the coming decades, driven in part by 
sustained population aging (Lee & Zhou, 2017). It is estimated 
that between 69% and 82% of individuals who die each year could 
have required palliative care for chronic or terminal conditions 
(Murtagh et al., 2014). Despite the crucial role of palliative care in 
health systems and universal health coverage, global access remains 
severely limited. The Lancet Commission estimates that over 61 
million people experience serious health-related suffering annually, 
with at least 80% lacking basic palliative care, including essential 
pain medication (Knaul et al., 2018; Radbruch et al., 2020). These 
figures illustrate the substantial mortality burden associated with 
terminal illnesses and highlight the urgent need for early detection, 
effective treatment, and integrated palliative care strategies (Yang 
et al., 2024; Zhao et al., 2021). Tackling this challenge requires a 
robust, sustainable framework that ensures equitable access to 
supportive services across the illness trajectory. Given the evolving, 
multifaceted nature of terminal conditions, updated definitions 
are needed to capture their medical complexity and existential 
dimensions, as will be further addressed below. 

While major international organizations (World Health 
Organization, European Association for Palliative Care) have not 
established specific operational criteria for end-of-life status (Surges 
et al., 2024; World Health Organization, 2020), consensus definitions 
describe it as an advanced, progressive, and incurable disease with no 
reasonable response to curative treatment, accompanied by multiple 
intense symptoms and significant emotional impact on patient and 
family (Organización Médica Colegial & Sociedad Española de 
Cuidados Paliativos, 2015). The lack of universal consensus on 
defining end-of-life leads to heterogeneity in study populations 
across palliative care research, with varying operational criteria 
including prognosis thresholds, disease staging, or enrollment in 
palliative care programs.

Palliative care addresses both physical suffering and existential 
challenges through comprehensive, multidisciplinary approaches that 
emphasize symptom management while acknowledging patients’ 
personal narratives and sense of meaning (Teoli et al., 2025). The 
World Health Organization highlights that palliative care should be 
aimed at improving the QoL of patients and their families facing 
life-threatening illnesses (World Health Organization, 2022). 
Psychotherapy interventions based on contextual models may 
improve care by addressing the disease and the patient’s psychological 
and relational context (Quevedo et al., 2022; Schiele et al., 2020). 
These approaches can be framed within contextual behavioral science 
(CBS), which emphasizes understanding and influencing behavior as 
embedded in its historical and situational context.

QoL has increasingly been recognized as a central outcome in 
end-of-life care, encompassing physical comfort, emotional well-
being, and social connectedness beyond mere survival (Khan et 
al., 2005; World Health Organization, 2022). Approaching the 
final stage of life due to a terminal illness evokes not only the fear 
of death, but also a complex array of emotional and existential 
challenges affecting identity, meaning, and connection (Lamont, 
2005). The most common manifestations are symptoms of anxiety 
and depression (Secinti et al., 2019). These conditions significantly 
impact QoL, treatment adherence, and symptom burden. In addition, 
a diagnosis of terminal illness often triggers what has been termed 
an “existential plight” (Weisman & Worden, 1977), a heightened 

awareness of mortality that encompasses profound concerns about 
meaning, identity, and impending death (Yalom, 2008). The medical 
community increasingly recognizes addressing these existential 
dimensions as integral to patient care (Tarbi & Meghani, 2019).

While cognitive-behavioral therapy (CBT) has demonstrated 
moderate efficacy in reducing anxiety and depressive symptoms 
in patients with advanced cancer (Wilaras, 2024; Xia et al., 2024), 
only a minority of CBT trials have explicitly addressed existential 
distress, and treatment effects in this population have often been 
non-significant (Campbell & Campbell, 2012). This limitation is 
notable given that existential concerns (such as death anxiety, loss 
of meaning, and spiritual suffering) are inherent to the palliative care 
context (Lee, 2020). Acceptance and Commitment Therapy (ACT), 
as both a philosophy and clinical approach (Carlsson, 2012; Kissane, 
2012), may offer a more comprehensive framework for addressing 
these concerns. ACT targets psychological flexibility, the ability to 
remain open to difficult inner experiences while engaging in value-
based action (Hayes, Strosahl, et al., 2006), through explicit emphasis 
on values clarification, acceptance of death-related anxiety, and 
commitment to meaningful action in the face of existential threat. 
Evidence suggests that psychological flexibility is a key mechanism 
of change, associated with decreased anxiety and depression in 
patients with terminal illnesses (Zhao et al., 2021), making it a central 
outcome in assessing ACT’s efficacy in end-of-life care as a valuable 
complement to biomedical interventions (Kredentser & Chochinov, 
2020; Sauer et al., 2024; Secinti et al., 2019).

ACT is a transdiagnostic, process-based therapy rooted in 
functional contextualism that emphasizes psychological flexibility, 
which enables patients to engage meaningfully with suffering while 
reorienting actions toward personal values (Hayes et al., 2013, 2022; 
Hayes, Strosahl, et al., 2006). The Extended Evolutionary Meta-
Model identifies processes such as acceptance and values-based 
action as essential for addressing existential dilemmas and clinical 
symptoms (Ciarrochi et al., 2022; Hayes et al., 2020; Menzies & 
Menzies, 2024). There is evidence supporting the efficacy of ACT 
in managing chronic illnesses and other health conditions (Gloster 
et al., 2020; González-Fernández et al., 2018; Jiang et al., 2024). 

Recently, ACT has expanded to include terminal illness. In their 
systematic review, Li et al. (2021) identified 6 studies (n = 261) 
examining the effect of ACT for patients with advanced 
cancer. They found that these interventions had a positive effect on 
emotional distress, health-related QoL and somatic issues such as 
sleep problems. Gibson Watt et al. (2023) conducted a systematic 
scoping review that also included caregivers. With a similar sample 
size (k = 7 intervention studies for patients) they found results 
consistent with Li et al. (2021), and expanded them with findings 
suggesting benefits for psychological distress in caregivers too. A 
recent meta-analysis (Fang et al., 2023) found 8 studies (n = 488) 
examining the effects of ACT for advanced cancer patients. They 
found large effects on QoL, anxiety and depression, while the effects 
on psychological flexibility were non-significant. 

However, these reviews have important limitations that warrant 
an updated and more comprehensive meta-analysis. First, the only 
existing meta-analysis (Fang et al., 2023) excluded non-randomized 
controlled designs, potentially limiting the comprehensiveness 
of the evidence base. Second, this meta-analysis only examined 
immediate post-treatment effects without analyzing longer-term 
follow-up outcomes, leaving questions about the durability of ACT’s 
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benefits. Third, none of the existing reviews, whether systematic 
reviews (Gibson Watt et al., 2023; Li et al., 2021) or meta-analysis 
(Fang et al., 2023), explored mechanisms of change, despite ACT 
theory emphasizing psychological flexibility as the key therapeutic 
process. Fourth, all existing reviews focused exclusively on patients 
with advanced cancer, whereas terminal illness encompasses a 
broader range of conditions including amyotrophic lateral sclerosis 
(ALS) and other progressive diseases that would benefit from 
palliative psychological interventions. Fifth, a substantial number 
of studies have been published in recent years, necessitating an 
updated synthesis. Although ACT does not pursue symptom 
reduction as its primary therapeutic objective, changes in process 
such as psychological flexibility and valued action are consistently 
associated with improvements in QoL and reductions in emotional 
distress (Gloster et al., 2020; Hayes, Luoma, et al., 2006). 

The present study (a) systematically reviews and meta-analyzes 
the existing literature on the short- and longer-term effects of ACT 
on QoL and emotional distress (e.g., symptoms of anxiety and 
depression) in terminally ill patients, and (b) explores the mechanism 
of change by examining how changes in ACT process variables, 
particularly values-based living and psychological flexibility, may 
explain the potential improvements in these clinical outcomes.

Method

This systematic review with meta-analysis followed the 
PRISMA guidelines for systematic reviews and meta-analyses 
(Page et al., 2021). In addition, this review has been pre-registered 
in PROSPERO (CRD42024562107). The results of the selection 
process, with the reasons for excluding, the coding process (with 
the full codebook) and the fully extracted dataset can be consulted 
at this OSF link.

Information Sources and Search Strategy

MedLine (via PubMed), Scopus, and PsycInfo were consulted 
using the following search terms in the title, abstract, and keywords 
(for the population and the intervention): (palliativ* OR advanced 
progressive illness OR advanced care OR last year OR terminally 
OR terminal care OR terminal OR hospice OR advanced cancer OR 
amyotrophic lateral sclerosis) AND (acceptance and commitment)

The full search strings are available at this OSF link. Where 
available, the search was filtered to show only studies published in 
peer-reviewed journals. Reference lists of identified articles were 
reviewed to identify additional studies. Previous reviews on the 
field of ACT research on patients with cancer and other potentially 
terminal conditions were also consulted (Fang et al., 2023; Gibson 
Watt et al., 2023; Li et al., 2021; Okuyama et al., 2017; Sauer et al., 
2024). In addition, a forward reference search of articles citing the 
identified studies was conducted to potentially identify additional 
eligible studies. The search included articles published up to May 
26, 2025. These search terms were piloted by the authors to ensure 
that they would cover all relevant studies comprehensively.

Eligibility Criteria

According to the PICOS strategy (Eriksen & Frandsen, 2018), 
studies meeting the following characteristics were included: (A) 

Population: Studies with a sample of adults (+18) who are terminally 
ill, including patients explicitly described as having advanced 
cancer or equivalent terminology (minimum stage III or IV with 
low survival rates, typically <50% five-year survival), advanced 
ALS, or patients receiving palliative care, both men and women; 
(B) Intervention: Studies in which at least one of the experimental 
groups received ACT. Combining ACT with other interventions was 
permitted, as long as the primary focus of the treatment remained 
addressing the ACT processes; (C) Comparison: For controlled 
trials, at least one of the arms did not receive ACT, allowing to isolate 
the specific effects of this intervention. Both active (e.g., treatment 
as usual, other psychological interventions, support groups) and 
inactive (e.g., waitlist, no interventions) control groups are accepted; 
(D) Outcomes: In order to address the main objective, studies had 
to include quantitative measures of depression symptoms, anxiety 
symptoms, and/or QoL as outcome variables. To address the question 
about the mechanism of change, they also had to include a measure 
of the main process of change variable proposed by ACT (e.g., 
psychological flexibility) or one of the six core process variables 
(e.g., valued action, cognitive fusion); (E) Study Designs: Both 
RCTs, nonrandomized controlled trials, and uncontrolled single-arm 
trials were included. Sensitivity analyses were conducted in order to 
control the randomization of the controlled trials. All study designs 
were included to provide a comprehensive synthesis of the literature. 
Between-group and within-subject analyses were conducted and 
reported separately to distinguish controlled from uncontrolled 
treatment effects; (F) Additional criteria: Priority was given to peer-
reviewed articles in scientific journals, although doctoral theses 
were also included. Articles had to be written in English or Spanish, 
as these were the languages understood by the authors.

Selection Process

The initial title/abstract screening was conducted by a single 
reviewer using a conservative criterion that retained any potentially 
relevant study for full-text review, thereby minimizing the risk of 
premature exclusion. The final selection was made independently by 
two independent researchers by applying the selection criteria to the 
full texts. Agreement between the researchers was considered to be 
substantial, with a Cohen’s kappa coefficient of .78. Disagreements 
were resolved by consensus. 

Data Collection and Data Items

After the final selection of studies, the second and the last author 
independently coded the following variables: (A) study design (e.g., 
RCT, nonrandomized controlled trials, uncontrolled single-arm 
trials) and study characteristics (author, year, country); (B) population 
diagnosis (e.g., advanced cancer, amyotrophic lateral sclerosis); (C) 
sample mean age and percentage of women; (D) intervention type 
(e.g., ACT, ACT combined with other intervention), delivery (e.g., 
delivered by a therapist or self-delivered; face-to-face or remote), 
format (e.g., individual or group), and number of sessions; and (E) 
comparison (e.g., active control, inactive control). Discrepancies 
between the two researchers were resolved by consensus. The final 
author then extracted the sample size, means and standard deviations 
for each study arm. In cases where standard deviation values were 
not provided, they were calculated using the formulas recommended 

https://osf.io/3jwty/overview?view_only=9b988d4f6be14fa8b4999360747a3dee
https://osf.io/3jwty/overview?view_only=9b988d4f6be14fa8b4999360747a3dee
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by Higgins and Green (2011). For studies with insufficient data to 
calculate the ES, or in cases of uncertainty, the corresponding 
authors were contacted.

Methodological Quality Assessment

The Cochrane Risk of Bias Tool 2 (Sterne et al., 2019) was used to 
assess the risk of bias in RCTs, while risk of bias in nonrandomized 
controlled trials and uncontrolled single-arm trials was assessed 
with ROBINS-I (Sterne et al., 2016). RoB 2 evaluates the following 
five domains: (1) bias arising from the randomization process, (2) 
bias due to deviations from intended interventions, (3) bias due to 
missing outcome data, (4) bias in the measurement of the outcome, 
and (5) bias in the selection of the reported result. Each domain in 
RoB 2 was judged as having low, high, or some concerns risk of bias. 
ROBINS-I assesses seven domains: (1) bias due to confounding, 
(2) bias in the selection of participants into the study, (3) bias in 
the classification of interventions, (4) bias due to deviations from 
intended interventions, (5) bias due to missing data, (6) bias in 
the measurement of outcomes, and (7) bias in the selection of the 
reported result. Each domain in ROBINS-I was judged as having 
low, moderate, serious, or critical risk of bias, or no information. 
Two researchers assessed each study independently. Discrepancies 
were resolved by consensus. 

One of the researchers evaluated publication bias by visually 
inspecting the symmetry of funnel plots. This was also assessed 
using the trim-and-fill method (Duval & Tweedie, 2000), to estimate 
the number of potentially missing studies and adjust effect size 
estimates accordingly, and the Egger test (Egger et al., 1997), to 
statistically assess funnel plot asymmetry, with p < .05 indicating 
potential publication bias.

Data Analysis

First, effect sizes (ESs) and their associated variances were 
estimated using Morris’s proposal for within-subject (Morris, 
2000) and between-group outcomes (Morris, 2008), adjusted with 
a small sample factor correction (Morris, 2000, 2008). The standard 
error was derived from the square root of the estimated variance. 
ES values of 0.2, 0.5, and 0.8 were interpreted as indicating small, 
moderate, and large effects, respectively (Cohen, 1988). Outcomes 
were extracted at post-treatment (first assessment immediately after 
treatment) and at follow-up. When multiple follow-up assessments 
were reported for the same outcome, we extracted the longest 
available follow-up time point.

A random effects model meta-analysis was then performed for each 
outcome by weighting the ESs by their inverse variance. This random 
effects model was chosen because of the expected high heterogeneity 
between studies and the assumption that the true effect size may vary 
across studies (Borenstein et al., 2010). To measure this heterogeneity 
among studies, the I2 index was estimated for each outcome (Higgins 
et al., 2003). I² values of 25%, 50%, and 75% were interpreted as 
indicating low, moderate, and high heterogeneity, respectively.

Additional Analyses

Finally, to assess the mediating role of process variables of 
ACT (e.g., psychological flexibility model), meta-regressions were 

conducted for each outcome. In these meta-regression models, 
process variables were set as predictors, while QoL and depression 
and anxiety symptoms were selected as dependent variables. Meta-
regressions were not conducted for outcomes with fewer than three 
studies because this number is insufficient to estimate between-study 
variance or fit a meaningful model (Thompson & Higgins, 2002). At 
least three studies are needed for minimal interpretability; however, 
higher numbers are preferred for reliable results. To assess other 
potential sources of heterogeneity, subgroup analyses were performed 
using χ2 tests. Studies were grouped according to the coded variables 
listed above. Significance was set at p = .05. Sensitivity analyses 
excluding studies mixing stage III and IV cancer patients were 
performed. Meta-analyses and meta-regressions were performed 
using the meta package (Balduzzi et al., 2019) in R (R Core Team, 
2025). The R code and database are available at this OSF link.

Results

Five corresponding authors were contacted for further 
information. Two studies were excluded because not all individuals 
in their sample were in the terminal stage of cancer (Ksiksou et 
al., 2024; Lantheaume et al., 2020). The other three studies did not 
respond and were therefore excluded because we could not be sure 
whether they met the eligibility criteria (Han et al., 2019; Páez et al., 
2007; Yusufov et al., 2023). 

Finally, six RCTs, two nonrandomized controlled trials, and five 
uncontrolled single-arm trials, with a total of 1,109 participants, met 
the eligibility criteria and were included (see Table 1 and Figure 1). 
The mean age of the participants was 61.5 years (SD = 3.9), with 
the majority having been diagnosed with advanced cancer (n = 9). 
On average, 55.7% of the participants were women. Regarding the 
intervention, most studies employed standalone ACT (n = 11), which 
was predominantly delivered by a therapist (n = 10) and conducted in 
a face-to-face (n = 6) and individual (n = 9) setting. All control groups 
were active (n = 9). The mean number of sessions in the intervention 
was 6.8 (SD = 2.3). Eight studies included at least one follow-up 
assessment (M = 4.1 months, range: 1–9 months, SD = 2.64).

Risk of Bias Assessment Results

For all studies, there were some concerns about the measurement 
of the outcome, as all were self-reported (see Figure 2a and 2b). 
Overall, the remaining domains for controlled trials were considered 
to be at low risk of bias. For uncontrolled single-arm trials, several 
studies did not report enough information to assess the risk of bias due 
to deviations from the intended interventions, and there were some 
concerns about the management of missing data in some studies. 

Regarding publication bias, the Egger test was not significant for 
all outcomes. This suggests no evidence of publication bias; however, 
tests may be underpowered and these results should be interpreted 
cautiously. Trim-and-fill adjusted ES for several outcomes, but ES 
remained statistically significant for all outcomes. Finally, visual 
inspection of funnel plots with 10 or more studies suggests some 
asymmetry only for within-subject depression at post-treatment. 
Trim-and-fill imputed two studies, but the adjusted ES remained 
significant. Therefore, the combined results for publication bias risk 
assessment suggest no overall evidence of unpublished studies with 
negative results.

https://osf.io/3jwty/?view_only=9b988d4f6be14fa8b4999360747a3dee


Table 1
 Main Characteristics of the Included Studies

Study Country Design

Allocated 
participants (n) Sample characteristics Intervention characteristics

Control group
Treated Controls Diagnosis Mean age 

(SD)
% of 

females Type Sessions 
planned

Mean 
sessions 
received 

(SD)

Applied by Delivery Format

(Arch et al., 2019) United States 
of America

Uncontrolled 
trial 35 -

Metastatic 
gastrointestinal, breast, 
gynecologic, prostate, 
myeloma and lung 
cancer

61.8 (11.9) 62.9 ACT 7 6.2 (0.8) Combined Combined Combined

(Gould et al., 
2023)

United 
Kingdom

Uncontrolled 
trial 30 - Amyotrophic lateral 

sclerosis 58.4 (13.8) 48.0 ACT 8 5.5 (3.4) Combined Combined Individual

(Gould et al., 
2024)

United 
Kingdom RCT 97 94 Amyotrophic lateral 

sclerosis 63.1 (11.0) 58.0 ACT 8 N/A Therapist Combined Individual

Usual care: medication, 
symptom-management 
treatment, and hospital/
community services

(Hu et al., 2024) China Nonrandomized 
controlled trial 76 75 Advanced gastric cancer 57.0 (N/A) 33.8 ACT N/A N/A Therapist Face-to-face N/A

Usual care (routine 
inpatient care, brief 
emotional support, 
patient education, 
and management of 
chemotherapy side 
effects) + personalized 
nutrition and usual 
care only

(Hulbert-Williams 
et al., 2021)

United 
Kingdom

Uncontrolled 
trial 10 -

Non-curative breast, 
esophageal, prostate, 
cervical, lung, 
pancreatic, bladder, 
colon with liver 
metastases, digestive/
peritoneal cancers

65.7 (11.5) 40.0 ACT 5 N/A Therapist Face-to-face Individual

(Li et al., 2024) China RCT 80 80 Advanced lung cancer 59.5 (7.6) 20.6 ACT 4 3.4 (N/A) Therapist Face-to-face Individual

Usual care: brief 
lung cancer/treatment 
education and daily 
care, medication & 
side-effect instructions, 
routine physical 
checks, plus discharge 
advice on diet/exercise 
and retesting

(Martin & 
Pakenham, 2024) Australia Nonrandomized 

controlled trial 52 54

Palliative care patients: 
lung, breast, colorectal, 
gynecological, 
pancreatic, head & neck, 
hematological, bone/
soft tissue, prostate, 
skin, urological cancers; 
cardiovascular disease, 
respiratory failure, liver 
failure, renal failure, 
motor neuron disease

69.1 (9.4) 52.6 ACT 4 (modules) N/A Combined Remote Individual

Usual care: 
usual specialist 
multidisciplinary 
palliative care from the 
same service



Study Country Design

Allocated 
participants (n) Sample characteristics Intervention characteristics

Control group
Treated Controls Diagnosis Mean age 

(SD)
% of 

females Type Sessions 
planned

Mean 
sessions 
received 

(SD)

Applied by Delivery Format

(Mosher et al., 
2022)

United States 
of America RCT 20 20

Advanced 
gastrointestinal cancer, 
including colorectal, 
pancreatic, stomach and 
liver

58.5 (10.0) 55.0 ACT 6 4.8 (2) Therapist Remote Combined

Education support: 
6 weekly ~50-min 
telephone sessions with 
supportive listening 
plus practical/health 
information and 
referrals (contact info 
for support services)

(Mosher et al., 
2024)

United States 
of America RCT 116 120 Metastatic breast cancer 59.0 (11.5) 100 ACT 6 5.4 (1.5) Therapist Remote Individual

Education support: 
6 weekly 50-min 
telephone sessions 
delivered by therapists 
with supportive-
counseling experience

(Plumb Vilardaga 
et al., 2020)

United States 
of America

Uncontrolled 
trial 24 -

Advanced prostate, 
colorectal, lung, renal, 
breast, appendiceal, 
gallbladder cancer 

66.0 (10.8) 29.0

ACT + 
Coping 
skills 

training

4 3.9 (0.6) Therapist Remote Individual

(Ramos et al., 
2018)

United States 
of America

Uncontrolled 
trial 39 -

Palliative care patients 
with a life-limiting 
illness: advanced 
prostate and lung cancer; 
end-stage renal disease, 
advanced neurological or 
autoimmune disorders

63.1 (8.6) N/A ACT + 
CBT 6-8 N/A Therapist Face-to-face Group

(Rost et al., 2012) United States 
of America RCT 25 22 Late-stage ovarian 

cancer 56.0 (N/A) 100.0 ACT 12 N/A Therapist Face-to-face Individual

Active CBT-style 
protocol (12 face-to-
face sessions) including 
relaxation training, 
problem-solving, 
and a “five-column” 
cognitive restructuring 

(Serfaty et al., 
2019)

United 
Kingdom RCT 20 20

Advance breast, colon, 
myeloma, prostate, 
bowel, non-Hodgkin 
lymphoma cancer

62.0 (11.5) 74.0 ACT 8 N/A Therapist Face-to-face Individual

Talking Control: 
up to 8 sessions of 
structured empathic/
neutral supportive 
conversation, explicitly 
avoiding active 
therapeutic techniques 
(e.g., mindfulness, 
cognitive restructuring, 
problem-solving)

Note. RCT = Randomized controlled trial; ALS = Amyotrophic lateral sclerosis; N/A = Not available; ACT = acceptance and commitment therapy; CBT = Cognitive behavioral therapy.
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Figure 1
PRISMA Flow Diagram 

Figure 2a
Risk of Bias Summary: RoB 2 (Upper Panel)

Figure 2b
Risk of Bias Summary: ROBINS-I (Bottom Panel)

Meta-Analyses Results

The full results of the meta-analysis are shown in Table 2, while 
Figures 3 and 4 show forest-plots for post-treatment QoL. See the 
rest of the forest-plots in Supplementary Material. Between-group 
analyses showed that, compared with participants in active control 
groups, those who received ACT improved significantly more on all 
outcome variables, with approximately moderate ESs (SMDs = 0.44 
to 0.62). These improvements remained significant at follow-up, 
increasing for QoL (SMD = 0.56), while for anxiety and depression 
symptoms decreased (SMDs = 0.35 to 0.40). In terms of within-
subject change, ES estimates were similar for QoL (post-treatment 
SMD = 0.46; follow-up SMD = 0.52) but smaller for anxiety and 
depression symptoms (SMDs = 0.19 to 0.45). However, the effect 
was non-significant for within-subject QoL at follow-up (CI 95% 
[-0.02 to 1.07], p = .06). Heterogeneity was high for QoL (I2 = 89% 
to 94%) and low-to-moderate for anxiety and depression (I2 = 22% 
to 60%, except between-group anxiety: I2 = 93%).

Table 2
Standardized Mean Differences (SMD), 95% Confidence Intervals, Heterogeneity Analyses (I²), and Risk of Bias for Between-Groups and Within-Subject Outcomes

Variable
Between-groups outcomes Within-subject outcomes

Time 
point k n SMD 95% CI I2 k n SMD 95% CI I2

Outcome variables
Quality of Life

PT 9 1051 0.44 0.10 to 0.79 90% 10 477 0.46 0.09 to 0.84 92.%

FU 5 615 0.56 0.17 to 0.95 89% 6 314 0.52 -0.02 to 1.07 94%

Anxiety symptoms
PT 4 442 0.62 0.06 to 1.19 93% 8 305 0.41 0.26 to 0.56 60%
FU 2 305 0.40 0.21 to 0.60 22% 3 180 0.45 0.25 to 0.64 56%

Depression symptoms
PT 4 442 0.58 0.33 to 0.82 59% 8 305 0.25 0.15 to 0.35 47%
FU 2 305 0.35 0.13 to 0.58 36% 3 180 0.19 0.03 to 0.36 43%

Process variables
Psychological flexibility

PT 6 515 0.49 0.08 to 0.90 80% 10 332 0.51 0.02 to 1.01 92%
FU 4 372 0.55 0.04 to 1.07 89% 5 209 0.73 -0.27 to 1.74 96%

Valued action
PT 4 318 0.62 -0.17 to 1.41 94% 6 199 0.57 -0.32 to 1.46 92%
FU 3 214 0.69 -0.50 to 1.89 95% 5 149 0.60 -0.45 to 1.66 97%

Note. PT = post-treatment; FU = follow-up; k = number of studies; n = number of participants; SMD = standardized mean differences; CI = confidence intervals
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Figure 3
Forest Plot for Between-Group QoL at Post-Treatment

Figure 4
Forest Plot for Within-Subject QoL at Post-Treatment

Regarding process variables, those who received ACT improved 
significantly more than active controls on psychological flexibility, 
with moderate ESs (SMD = 0.49) that were maintained at follow-
up (SMD = 0.55). The ES for within-subject change was similarly 
moderate (SMD = 0.51) but became non-significant at follow-up for 
this variable (CI 95% [-0.27 to 1.74], p = .15). However, ES for 
the valued action were moderate to large (SMDs 0.57 to 0.69), but 
confidence intervals were very wide, mainly due to the small sample 
size, and results were not statistically significant for both between-
group and within-subject outcomes. Heterogeneity was high for all 
process variable outcomes (I2 > 80%).

Examining the Role of the Process Variables in QoL and 
Anxiety and Depression Symptom Improvement

Valued action and psychological flexibility were the best 
predictors of QoL improvements (see Table 3, and Figures 5 and 6). 
These process variables significantly predicted all QoL outcomes, 
explaining between 75% and 100% of the variance. However, meta-
regression using changes in between-group psychological flexibility 
as predictor after the treatment was not significant (p = .18) and 
explained only 18% of the variance.

Figure 5
Scatterplot for Psychological Flexibility Predicting Post-Treatment QoL

Figure 6
Scatterplot for Values Predicting Post-Treatment QoL
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Meta-Regression Results

On the other hand, for the remaining meta-regressions, the other 
covariates (e.g., percentage of women in the sample, mean age of 
participants, number of sessions) did not significantly predict any 
of the outcomes, with the only exception of between-group QoL at 
follow-up (p = .01, R2 = .73).

Subgroup Analyses Results

These analyses must be interpreted with caution due to the 
small sample sizes in most subgroups. The clearer subgroup 
differences were found in favor of face-to-face intervention 
delivery (compared to remote or combined deliveries) in 
improving QoL outcomes, both after treatment (χ2(2) = 10.36; 
p < .01 for between-group and χ2(2) = 7.81; p = .02 for within-
subject outcomes) and at follow-up (χ2(2) = 35.43; p < .01 for 
between-group and χ2(2) = 29.04; p < .01 for within-subject 
outcomes). In addition, advanced cancer patients improved 
significantly more than ALS patients in depression outcomes at 
post-treatment (χ2(1) = 12.28; p < .01). Subgroup analyses were 
not statistically significant for the remaining outcomes. 

Sensitivity Analyses Results

Sensitivity analyses revealed no statistically significant 
differences between randomized and non-randomized controlled 
trials (all p > .05). In addition, sensitivity analyses showed that 
effects on within-subject depression at follow-up became non-
significant (SMD = 0.26, 95% CI [-0.13 to 0.65], p = .19) after 
removing studies that included mixed stage III and IV cancer patients 

(see Supplementary Table 1). All the other effects on outcome and 
process variables remained significant after removing those studies, 
and the heterogeneity was overall decreased (I2 = 0% to 75% versus 
I2 = 22% to 97%).

Discussion

This review had two primary objectives. First, it aimed to 
quantitatively synthesize evidence on the effects of ACT on QoL 
and depression and anxiety symptoms in people with advanced 
progressive illness. Second, it examined the role of process 
variables, such as psychological flexibility and values-based action, 
in their association with these clinical improvements. This meta-
analysis found that ACT showed moderate effects in improving QoL 
and emotional symptoms in terminally ill patients when compared 
to active controls and in pre-post comparisons, though heterogeneity 
was high across outcomes. These effects were generally maintained 
at follow-up; psychological flexibility and valued action were 
associated with QoL improvements and emerged as candidate 
process-related correlates.

Our study showed that ACT was associated with statistically 
significant improvements in QoL in both controlled comparisons 
(e.g., usual care or educational support) and within-subject analyses. 
In some cases, these gains were maintained over time. These 
findings are consistent with Fang et al. (2023), who also reported 
a large ES for QoL improvement in advanced cancer patients. This 
may be because they included fewer studies and participants. These 
findings have been confirmed by other systematic reviews in similar 
populations (Li et al., 2021). However, our review uniquely expands 
the scope to include a broader range of terminally ill patients, such 
as those in palliative care and those with ALS. 

Table 3
Meta-Regression Results

Outcome
Covariates

Percentage of women Age of participants Number of sessions Psychological flexibility Valued action
ß SE p R2 ß SE p R2 ß SE p R2 ß SE p R2 ß SE p R2

BG QoL (post-
treatment) -0.01 0.01 .17 .14 -0.02 0.05 .63 0 -0.04 0.09 .67 0 0.61 0.45 .18 .18 0.98 0.12 <.001 1

BG QoL 
(follow-up) -0.01 0.01 .01 .73 0.03 0.10 .78 0 -0.09 0.14 .51 0 0.71 0.19 <.001 1 0.44 0.23 .04 .75

WS QoL (post-
treatment) -0.01 0.01 .13 .16 -0.05 0.05 .29 .02 -0.05 0.09 .60 0 0.72 0.08 <.001 1 0.63 0.08 <.001 .98

WS QoL 
(follow-up) -0.01 0.01 .09 .31 -0.06 0.11 .60 0 -0.25 0.16 .13 .26 0.63 0.08 <.001 0.98 0.53 0.16 <.001 .87

BG anxiety 
(post-treatment) -0.01 0.01 .29 .09 -0.05 0.06 .35 .06 -0.05 0.10 .61 0 0.32 0.59 .59 0 Not enough studies

BG anxiety 
(follow-up) Not enough studies for all the covariates

WS anxiety 
(post-treatment) 0.01 0.01 .19 0 -0.03 0.02 .07 .18 0.05 0.04 .28 0 0.13 0.05 <.01 .99 0.06 0.05 .19 1

WS anxiety 
(follow-up) -0.01 0.01 .88 0 -0.05 0.05 .29 .11 -0.04 0.07 .59 0 0.03 0.11 .77 0 Not enough studies

BG depression 
(post-treatment) -0.01 0.01 .35 .28 -0.03 0.03 .24 .28 -0.02 0.05 .66 0 0.32 0.24 .18 .54 Not enough studies

BG depression 
(follow-up) Not enough studies for all the covariates

WS depression 
(post-treatment) 0.01 0.01 .38 0 -0.01 0.02 .54 0 0.05 0.03 .14 0 -0.01 0.07 .98 0 -0.05 0.05 .29 0

WS depression 
(follow-up) -0.04 0.02 .11 .28 -0.01 0.21 .46 0 -0.37 0.31 .22 .11 Not enough studies Not enough studies

Note. BG = between-group, WS = within-subject; not enough studies (n = 2) 
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The findings showed that increases in psychological flexibility 
were associated with QoL improvements, consistent with ACT’s 
theoretical model, which proposes that improvements in clinical 
outcomes occur as consequences of changes in underlying 
psychological processes rather than as direct therapeutic targets 
(Hayes, 2020). Future research should examine whether ACT’s 
emphasis on acceptance and values may help address existential 
concerns often present in end-of-life care, such as fear of death or 
uncertainty, which fall outside traditional diagnostic frameworks 
(Lee, 2020). Importantly, values work should be individualized 
and evaluated in terms of contextual fit and behavioral function, as 
rigid rule-following may also contribute to distress in some cases. 
However, the meta-regression analyses examining valued action 
as a predictor should be interpreted with considerable caution, as 
the R² values of 1.00 for several outcomes (QoL at post-treatment, 
and within-subject anxiety at post-treatment) suggest potential 
overfitting, likely due to the limited number of studies (k = 2-8 
across models) relative to the complexity of the model, which may 
have resulted in perfect separation or multicollinearity issues rather 
than genuine moderation effects.

Research has highlighted the health benefits of having supportive 
relationships, which may promote physical and mental well-being 
(Cacioppo & Patrick, 2008). Conversely, loneliness and social 
isolation have been associated with increased mortality risk, with 
effect sizes comparable to well-established risk factors (Holt-Lunstad 
et al., 2015). These findings suggest ways to develop therapeutic 
interventions that can alleviate the adverse effects of social stress 
and improve overall QoL during critical life stages.

Although our meta-regression analyses for valued action were 
limited by small sample sizes and should be interpreted with 
caution, the theoretical framework of ACT suggests that value-based 
interventions may be clinically useful when they are workable in 
context and guided by the functional analysis of the individual’s 
behavior (Menzies & Menzies, 2024; Wersebe et al., 2017). While 
previous evidence suggests that values clarification and valued 
action often precede a reduction in symptoms (Gloster et al., 2020), 
our findings for valued action as a predictor were inconclusive due 
to limited data and potential overfitting.

According to our results, psychological flexibility was an important 
predictor of long-term QoL improvement, particularly in the context 
of terminal illness. Improvements in psychological flexibility, which 
encompasses acceptance of difficult internal experiences, may have a 
cumulative positive impact on QoL over time. Our findings showed 
near-large effect sizes for psychological flexibility, both compared to 
active controls and within subjects, with slight improvements noted 
at follow-up. These results are consistent with a potentially important 
role of psychological flexibility in improving QoL.

Our findings differ from previous reviews by Fang et al. (2023), 
which reported no significant effect of psychological flexibility in 
the context of cancer and advanced cancer. The absence of clear 
findings on psychological flexibility in these studies could reflect 
methodological limitations. Many trials focus primarily on clinical 
outcomes such as anxiety, depression, or QoL, rather than directly 
assessing flexibility through validated tools, such as the AAQ-II. 
Furthermore, the heterogeneity of populations and interventions, 
coupled with limited process-focused measures, constrains the 
ability to detect significant effects. In our paper, we acknowledge 
these gaps and emphasize the importance of future research to 

systematically include flexibility assessments to capture ACT’s 
core processes of change in end-of-life contexts. In contrast, Zhao 
et al. (2021) found a moderate ES for this variable. Our estimates 
for valued action were moderate but not statistically significant 
across all outcomes. This is likely due to the limited sample size in 
studies assessing these variables and the high heterogeneity of the 
results. The analysis shows that improvements may co-occur with, 
or be associated with, increases in psychological flexibility and, to 
a lesser extent, valued action. However, valued action should not 
be assumed to be uniformly beneficial, as its impact depends on the 
function of the behavior and the contextual contingencies in which it 
occurs. These findings suggest that psychological flexibility may be 
an important therapeutic process in end-of-life care, though further 
research with larger samples is needed to confirm this relationship.

Some argue that ACT promotes psychological flexibility by 
encouraging acceptance of thoughts and emotions rather than 
attempting to suppress them (Hayes & Hofmann, 2021). As early 
as the 1980s, research showed that attempting to control or suppress 
thoughts can paradoxically intensify them (Wegner et al., 1987). 
Conversely, accepting the symptoms often leads to their reduction 
(Hayes, Strosahl, et al., 2006). Together, these findings and the long-
term effect on QoL highlight the need to consider delayed response 
patterns when evaluating the efficacy of ACT. This may help 
clinicians set realistic expectations that focus on improving QoL 
rather than immediate symptom relief. Our results are consistent with 
previous studies that have emphasized the importance of acceptance 
when coping with distress associated with terminal illness (Davis et 
al., 2017; Secinti et al., 2019). Our consistent results across between-
group and within-subject outcomes align with previous reviews in 
cancer patients (Fang et al., 2023; Li et al., 2021) and advanced 
illness patients (Gibson Watt et al., 2023), though the ESs were 
smaller. Unlike QoL, ACT process variables did not consistently 
predict improvements in these emotional symptoms. Anxiety and 
depression in terminal illness may arise from specific fears, such 
as mortality and loss of autonomy (Butow et al., 2021; Hong et 
al., 2022), which are not fully addressed by reducing experiential 
avoidance. Overall, while ACT moderately reduces anxiety and 
depression in terminally ill patients, these symptoms are multifaceted 
and may be influenced by factors beyond psychological flexibility.

First, it is important to note that the results suggest that none 
of the other continuous variables (e.g., age, percentage of women, 
number of sessions) significantly predicted treatment outcome. 
These null findings may suggest that effects do not vary markedly by 
age or gender, although tests may be underpowered. Furthermore, 
even shorter interventions (e.g., four sessions) may yield similar ES 
to longer treatments (e.g., 12 sessions). Subgroup tests suggested 
larger effects for face-to-face delivery, though these results require 
cautious interpretation. This finding may suggest that face-to-face 
interactions may play an important role for terminally ill patients, 
perhaps by strengthening the therapeutic relationship, reducing 
distractions, and providing richer nonverbal communication (Berle 
et al., 2015). In contrast, therapy format (e.g., individual versus 
group therapy) does not appear to affect treatment outcomes. Finally, 
ACT’s versatility is further supported by its potential benefits 
in treating terminally ill patients with different diagnoses (e.g., 
advanced cancer and ALS).

Our results suggest that ACT was associated with statistically 
significant improvements in QoL among people with advanced 
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progressive illnesses, with potential benefits beyond advanced 
cancer, though data for non-oncological diagnoses, such as ALS, 
remain limited. These findings suggest that ACT may be a promising 
approach for addressing some of the complex challenges of end-of-
life care. Clinicians may consider ACT as one therapeutic option 
for terminally ill patients, particularly when the goal is to enhance 
psychological flexibility and QoL. Furthermore, ACT has shown 
utility for caregivers, addressing a critical gap in care systems 
(Gibson Watt et al., 2023). However, improving the QoL of people 
in palliative care does not necessarily improve family well-being, 
underscoring the necessity for tailored interventions for caregivers 
(Dionne-Odom et al., 2015).

There are several limitations to the present study that should 
be noted. First, a potential source of bias was identified primarily 
due to the self-reported nature of the measurement of the variables. 
However, it has been argued that in the context of psychotherapy 
research, there is limited evidence of an overestimation of effects 
due to self-reported outcomes (Munder & Barth, 2018). Future 
studies should incorporate multi-method assessment of outcomes 
and intervention-related change (e.g., behavioral/observational 
indicators of change process, or informant reports) to strengthen 
inferences beyond self-reported change. Second, we observed a high 
heterogeneity across studies for most outcomes, which is consistent 
with prior reviews in studies on ACT for cancer patients (Fang et al., 
2023; González-Fernández & Fernández-Rodríguez, 2019; Sauer et 
al., 2024). This may complicate the interpretation of the true overall 
effect and limit the generalizability of the findings. Third, some 
evidence suggests that one of the main measures of psychological 
flexibility is highly correlated with psychological distress (Langer 
et al., 2024). This could limit the interpretation of meta-regression 
analyses examining the relationship between psychological 
flexibility and symptoms of anxiety and depression. In this sense, the 
meta-regressions using valued action as a predictor with R2 values of 
1 should be interpreted with caution, because of the risk of potential 
overfitting and multicollinearity issues. Fourth, the trim-and-fill test 
revealed some evidence of publication bias for QoL at the follow-
up. Conversely, we did not detect evidence of publication bias for 
the other outcomes. Fifth, the small sample size in some meta-
regressions and some groups in the subgroup analyses may affect 
the validity of these analyses and should be interpreted with caution. 
Sixth, the inclusion of stage III cancer patients in some studies may 
have introduced heterogeneity, though sensitivity analyses confirmed 
the robustness of the findings. Seventh, the inclusion of single-arm 
trials in within-subject analyses limits causal inferences for these 
estimates, though our primary conclusions are based on controlled 
between-group comparisons from controlled studies. Eighth, the 
inclusion of different study designs (RCTs, quasi-experimental, 
and single-arm studies) may limit direct comparability and requires 
cautious interpretation. However, we addressed this by separating 
controlled (between-group) from uncontrolled (within-subject) 
analyses and conducting sensitivity analyses comparing randomized 
versus non-randomized studies. Finally, although RCTs can reduce 
several threats to internal validity and provide estimates of average 
effects, they may have limited ecological validity for individualized, 
function-guided clinical practice (Pérez Álvarez, 2020); therefore, 
future research should complement group trials with idiographic, 
repeated-measures designs (e.g., single-case experimental designs 
and intensive time-series assessment) to evaluate clinically 

meaningful change at the individual level. Relatedly, these findings 
should not be interpreted as supporting a one-size-fits-all protocol; in 
end-of-life care, intervention components, particularly values work, 
should be individualized and evaluated with respect to behavioral 
function and contextual constraints.

In conclusion, integrating ACT interventions and addressing 
key psychological processes may improve our understanding of 
psychotherapy’s potential to mitigate psychological distress in 
palliative care. ACT’s emphasis on addressing existential dilemmas 
through values-based interventions provides a distinctive approach 
to preparing patients for the end-of-life. Although it is often difficult 
to feel fully prepared for the ethical and existential challenges of 
terminal illness, an existential perspective may offer a framework 
through which individuals can be guided by their values toward 
an authentic, dignified, and humane farewell. This, in turn, may 
be associated with improved QoL, even in the final moments. Our 
findings are broadly consistent with evidence suggesting that ACT 
can be a promising approach in palliative care, highlighting links 
between process-based interventions and process-related correlates 
of change. Taken together, these findings suggest that ACT may be 
associated with improvements in QoL and psychological distress, 
potentially by addressing existential dilemmas and fostering 
adaptive behaviors. This integration paves the way for future 
research at the intersection of psychotherapy and change processes, 
particularly values-based action, in end-of-life care. In this context, 
values work should be understood as clinically relevant when it 
is workable in the person’s situation and informed by functional 
assessment, rather than assumed to be inherently beneficial. By 
promoting values-driven behavior and psychological flexibility, 
ACT may offer a compassionate, evidence-based approach that 
could support terminally ill patients, although more rigorous and 
adequately powered trials are needed to confirm effects and clarify 
mechanisms across settings and diagnoses.
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ABSTRACT

Effects of High-Intensity Interval Training on Mental Health Outcomes in 
Adolescents and Young Adults: A Systematic Review and Meta-Analysis

Miguel Heres1 , Susana Pulgar1 , Marcos Quintana-Cepedal2 , Maria Fernandez-del-Valle2  and Hugo 
Olmedillas2 
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Antecedentes: Ante la creciente inactividad física y los problemas de salud mental, las intervenciones eficientes en 
tiempo, como el entrenamiento interválico de alta intensidad (HIIT), requieren una evaluación rigurosa. Esta revisión 
sistemática y metaanálisis sintetizó la evidencia sobre los efectos del HIIT en la salud mental de adolescentes y adultos 
jóvenes. Método: Se realizaron búsquedas sistemáticas en seis bases de datos electrónicas hasta septiembre de 2025 
para identificar ensayos controlados aleatorizados que compararon HIIT (≥85% de la frecuencia cardíaca máxima) 
con un grupo control pasivo en poblaciones no clínicas de entre 11 y 29 años. Resultados: Se incluyeron 11 estudios 
con 1,401 participantes. El metaanálisis con modelos de efectos aleatorios mostró una reducción modesta del estrés 
percibido a favor del HIIT (DME = −0.29; IC del 95%: −0.59 a 0.004; p = .053), sin alcanzar la significación estadística 
convencional y con elevada incertidumbre. No se observaron efectos significativos sobre síntomas depresivos, ansiedad 
ni bienestar psicológico. Conclusiones: HIIT podría asociarse con reducciones modestas del estrés percibido; sin 
embargo, la certeza de la evidencia fue baja a muy baja. Se requieren estudios de mayor calidad para clarificar sus 
efectos sobre la salud mental.

Keywords: 
Exercise
High-intensity interval training
Mental health
Youth

Palabras clave:
Ejercicio
Entrenamiento interválico de alta 
intensidad
Salud mental
Jóvenes

Received: 29/10/2025 
Accepted: 19/01/2026

ARTICLE INFO

Efectos del Entrenamiento Interválico de Alta Intensidad en la Salud Mental de Ado-
lescentes y Adultos Jóvenes: una Revisión Sistemática y Metaanálisis

Cite as: Heres, M., Pulgar, S., Quintana-Cepedal, M., Fernandez-del-Valle, M., & Olmedillas, H. (2026). Effects of High-Intensity Interval Training on mental health outcomes in 
adolescents and young adults: A systematic review and meta-analysis. Psicothema, 38(3), 136-146. https://doi.org/10.70478/psicothema.2026.38.13
Corresponding author: Hugo Olmedillas, olmedillashugo@uniovi.es
This article is published under Creative Commons License 4.0 CC-BY-NC-ND

Systematic Review

Psicothema (2026) 38(3) 138-148

Colegio Oficial de Psicología del Principado de Asturias

https://www.psicothema.com/es • eISSN 1886-144X

Psicothema

RESUMEN 

Background: Given rising physical inactivity and mental health challenges, time-efficient interventions like High-
Intensity Interval Training (HIIT) require rigorous evaluation. This systematic review and meta-analysis synthesized 
the evidence for HIIT’s effects on mental health in adolescents and young adults. Method: Six electronic databases 
were systematically searched for Randomized Controlled Trials (RCTs) up to September 2025, comparing HIIT 
(defined as ≥85% HRmax) against a passive control group in non-clinical populations aged 11-29 years. Results: 11 
RCTs comprising 1,401 participants were included. The random-effects meta-analysis showed a modest reduction in 
perceived stress associated with HIIT (SMD = −0.29, 95% CI −0.59 to 0.004, p = .053), although the effect did not 
reach conventional statistical significance and substantial uncertainty remained. No statistically significant effects were 
observed for depressive symptoms, anxiety, or psychological wellbeing. Conclusions: HIIT may be associated with 
modest reductions in perceived stress; however, the certainty of the evidence was low to very low across all outcomes. 
These findings should be interpreted with caution, and further high-quality research is needed to clarify the effects of 
HIIT on mental health outcomes.
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Depression and anxiety are the most prevalent mental health 
challenges among youth, affecting up to 30% of adolescents and 
young adults (Silva et al., 2020). These developmental periods are 
marked by increased vulnerability to mental health difficulties, driven 
by academic stress, social pressures, and developmental challenges 
(Patton et al., 2016; Twenge et al., 2019). This burden has intensified 
following the COVID-19 pandemic, with documented increases in 
psychological distress (Madigan et al., 2023; Racine et al., 2021). 
While antidepressants are effective, concerns regarding side effects 
in minors (Cipriani et al., 2016) underscore the need for accessible 
non-pharmacological alternatives such as exercise (Howlett et 
al., 2021). Studies have reported an inverse relationship between 
physical activity levels and symptoms of anxiety and depression 
(Bélair et al., 2018; Carter et al., 2021), reinforcing the potential 
of exercise as a complementary intervention. However, adherence 
to global physical activity guidelines remains low (Guthold et al., 
2020), notwithstanding the benefits of exercise, largely due to 
barriers such as lack of time (Hoare et al., 2017).

Addressing these issues is essential, as individuals with elevated 
anxiety sensitivity may benefit significantly from physical activity 
(Mason & Asmundson, 2018; Schmidt et al., 2010). Although 
moderate-intensity exercise is widely recommended for managing 
depression (Pilling et al., 2009) and anxiety (Paluska & Schwenk, 
2000), evidence in youth remains less conclusive than in adults 
(Carter et al., 2021; Schuch et al., 2016). The variability in these 
findings suggests that specific exercise parameters may play a 
crucial role in therapeutic efficacy. In this regard, Noetel et al. (2024) 
suggest that exercise intensity is a key determinant of mental health 
outcomes, with vigorous-intensity exercise potentially producing 
larger and more clinically meaningful effects than moderate-
intensity activity. High-Intensity Interval Training (HIIT) appears to 
engage key neurobiological mechanisms more robustly, contributing 
to improved stress regulation (Heijnen et al., 2016; Miller & Raison, 
2016). These adaptations may be particularly relevant for youth, 
whose brains are highly responsive to neuroplasticity enhancements 
promoted by vigorous exercise (Lubans et al., 2016a). Unlike 
moderate continuous training, HIIT imposes a rapidly fluctuating 
physiological demand that may trigger distinct neurobiological 
adaptations. Specifically, vigorous exercise bouts have been linked to 
greater acute increases in brain-derived neurotrophic factor (BDNF), 
catecholamines, and cortisol, which collectively mediate stress 
regulation and hippocampal plasticity (Heijnen et al., 2016; Miller 
& Raison, 2016). Furthermore, HIIT has shown superior efficacy in 
improving cardiorespiratory fitness compared to moderate exercise 
(Costigan et al., 2015). Given that low cardiorespiratory fitness is a 
strong predictor of depressive symptoms and psychological distress 
(Ruggero et al., 2015), the robust physiological stimulus provided 
by HIIT may offer a potent pathway for mental health promotion.

Despite this theoretical promise, the specific application of HIIT 
for mental health in young populations requires clarification. While 
HIIT acts as a time-efficient strategy addressing common barriers 
(Guthold et al., 2020), existing research remains fragmented. 
Previous reviews have been limited by substantial heterogeneity 
regarding intervention protocols, ranging from cycle ergometers to 
bodyweight circuits, and the frequent mixing of clinical and non-
clinical samples (Leahy et al., 2020; Rodriguez-Ayllon et al., 2019). 
Consequently, it remains unclear whether the benefits observed in 
clinical settings translate to the prevention of symptoms in healthy 
youth, or if the variability in protocols (e.g., work-rest ratios, 

duration) dilutes the potential efficacy. Based on evidence linking 
higher exercise intensity to greater benefits, it is expected that HIIT 
may be associated with improvements in mental health outcomes, 
although substantial heterogeneity across studies is acknowledged.

This systematic review aims to evaluate the effects of HIIT on 
mental health outcomes in adolescents and young adults from a 
preventive perspective. Distinct from clinical trials focusing on 
symptom remission, this study targets non-clinical populations to 
determine whether HIIT can serve as a proactive strategy to manage 
subclinical symptomatology and buffer against stress. By addressing 
methodological limitations of previous research, this review offers 
new insights into the potential of HIIT as a time-efficient intervention 
for youth mental health.

Method

This systematic review and meta-analysis were conducted in 
accordance with the recommendations of the Cochrane Handbook 
for Systematic Reviews of Interventions (Higgins et al., 2024) and 
was reported following the guidelines established by the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) (Page et al., 2021). The study protocol was pre-registered 
in the International Prospective Register of Systematic Reviews 
(PROSPERO) under the registration number CRD42024567984.

Eligibility Criteria

The formulation of the research question, the process of evidence 
searching, and the definition of eligibility criteria were based on 
the components of the patient, intervention, comparator, outcomes 
and type of study (PICOS strategy) (Methley et al., 2014; Schardt 
et al., 2007). The titles and abstracts of all identified studies were 
screened, followed by a full-text review of relevant articles to assess 
their eligibility. Eligibility was determined by two independent 
researchers (MH and HO) according to the following predefined 
criteria: (1/P) healthy adolescents and young adults with no 
physical disease nor severe mental illness or mental disorder and 
aged between 11 and 29 years. The selection of this age range was 
guided by a public health and prevention-oriented perspective. 
Inclusion was restricted to passive control groups to specifically 
isolate the effects of HIIT relative to no structured exercise; (2/I) 
studies that follow a HIIT protocol at or above 85% of maximum 
heart rate (HRmax), which corresponds to over 75% of maximum 
oxygen uptake (VO2max) (American College of Sports Medicine, 
2018), being eligible any form of exercise of any duration and 
frequency. The HIIT intervention group may not perform any other 
interventions; (3/C) HIIT intervention compared to a passive control 
group that does not perform any intervention; (4/O) measurement of 
any mental health outcome; (5/S) studies should be RCTs.

Search and Study Selection

EMBASE, PsycInfo, PubMed, Scopus, SportDiscus and Web of 
Science were searched by two authors (MH and HO) from inception 
up to September 2025 for RCTs investigating HIIT in healthy 
adolescents and young adults.

In addition to the database search, a manual search was conducted 
by reviewing the reference lists of recent meta-analyses and all 
included studies to identify potentially relevant articles not captured 
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by the initial search. Studies identified through this manual process 
were subjected to the same independent screening procedures and 
were required to meet the same predefined inclusion and exclusion 
criteria as studies retrieved from the database search.

MH and HO independently conducted the screening and selection 
stages of the studies. Any divergence between investigators was 
solved in a consensus meeting with a third investigator (MF). The 
search terms used are available on the Open Science Framework 
(OSF): https://osf.io/vrs4u/files/bhfu6

Data Extraction

Data coding from each selected study was conducted by HO and 
independently cross-checked for accuracy by MH. Data extracted 
included: first author’s last name and publication year, sample 
characteristics (baseline physical activity levels, sample size, mean 
age and standard deviation (or range if not available) and gender 
proportion), mental health assessments (outcome, instrument), 
intervention details (duration, frequency, time and type). Outcome 
data were reported as mean and standard deviation.

Assessment of Risk of Bias

The risk of bias in the included studies was assessed using the 
Cochrane Risk of Bias Tool for Randomized Clinical Trials (RoB 
2.0), across its five standard domains. Two researchers (MQ and 
HO) independently applied the assessment tool to each included 
study. The risk of bias for each outcome was categorized as 
“high,” “low,” or “some concerns.” and visualized using the robvis 
tool (McGuinness & Higgins, 2021). Any divergence between 
investigators was solved in a consensus meeting with a third 
investigator (MH). Formal inter-rater agreement statistics (e.g., 
kappa coefficients) were not calculated.

Assessment of Evidence Certainty

The Grading of Recommendations Assessment Development 
and Evaluation (GRADE) was used to evaluate the certainty of 
the evidence. Two researchers (MQ and HO) independently rated 
each meta-analysis, following GRADE guidelines which initially 
address RCTs to be rated high quality, and could be downgraded to 
moderate, low or very low based on the following domains: risk of 
bias, imprecision of results and inconsistency (Guyatt et al., 2011; 
Higgins, 2003). Any divergence between investigators was solved 
in a consensus meeting with a third investigator (MH).

Data Analysis

All analyses were conducted using R (The R Foundation for 
Statistical Computing), employing the meta and metafor packages 
(Schwarzer, 2025; Viechtbauer, 2010). Meta-analyses were 
performed when at least three studies were available for a given 
outcome (perceived stress, depressive symptoms, anxiety, wellbeing, 
and positive and negative affect).

Effect sizes for between-group comparisons accounting for change 
over time were calculated as standardized mean changes between groups 
using the escalc function in metafor, following the procedures described 
by Skvarc and Fuller-Tyszkiewicz (2024). This approach is consistent 
with the standardized mean change originally proposed by Becker 

(1988). When pre–post correlation coefficients were not reported, a 
conservative correlation of r = 0.5 was assumed for variance estimation, 
in accordance with recommendations from the Cochrane Handbook for 
Systematic Reviews of Interventions (Higgins et al., 2024).

Effect sizes were expressed as Cohen’s d. To further improve 
interpretability, pooled effect sizes were additionally transformed 
into the percentage of superiority, representing the probability that 
a randomly selected participant from the intervention group shows 
a better outcome than a randomly selected participant from the 
control group. Effect size magnitude was interpreted as a continuous 
measure, without relying on conventional categorical benchmarks.

Pooled estimates were obtained using random-effects models 
with inverse-variance weighting, reflecting expected heterogeneity 
in exercise protocols, follow-up durations, and study populations 
across trials. Statistical heterogeneity was assessed using the I² 
statistic, with values above 50% and 75% indicating moderate and 
high heterogeneity, respectively.

Meta-analytic results were presented using forest plots. No 
moderator analyses were pre-specified in the PROSPERO protocol, 
as fewer than ten effect sizes were anticipated per outcome. 
Similarly, formal assessments of small-study effects or publication 
bias were not conducted due to the limited number of available 
studies. Statistical significance was set at p < .05.

Assessment of Reporting Biases

Assessment of publication bias using funnel plot inspection 
and Egger’s regression test was planned for any meta-analysis that 
included at least 10 studies. However, as no meta-analysis met this 
minimum number of studies, these analyses could not be formally 
conducted. According to the Cochrane Handbook for Systematic 
Reviews of Interventions, tests for funnel plot asymmetry are 
underpowered and unreliable with fewer than 10 studies, making 
their results potentially misleading (Higgins et al., 2024).

Results

Search Results

The literature searches identified a total of 2,757 studies. Once 
1,518 duplicates were removed, 1,239 titles and abstracts were 
examined. At full text review stage, 42 studies were reviewed to 
evaluate eligibility, of which nine met the inclusion criteria. Two 
studies were added from other sources for the final 11 studies 
included in this systematic review (Figure 1).

Study Characteristics

A total of 1,401 participants who completed treatments were 
included in the review: 709 in HIIT intervention groups and 692 in 
control groups. The duration of the interventions ranged from 2 to 
16 weeks, except for one study that lasted 12 months (Lubans et al., 
2020). Eight studies performed 3 sessions per week (Costigan et al., 
2016; Eather et al., 2019; Leahy et al., 2018; Liu et al., 2022; Lubans 
et al., 2020; Lucibello et al., 2020; May et al., 2018; Shandu et al., 
2023), one study 2 sessions per week (Harris et al., 2022), one study 
1 session per week (Allen et al., 2018) and one study 10 sessions 
in 11 days (Ormsbee et al., 2013). Five studies used progressively 
longer sessions (Costigan et al., 2016; Eather et al., 2019; Leahy et 

https://osf.io/vrs4u/files/bhfu6
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al., 2018; Lubans et al., 2020; Ormsbee et al., 2013), with session 
durations ranging from 8 to 40 minutes. One study included only 
male participants (Shandu et al., 2023); the remaining ten studies 
have female representation ranging from 31% to 82%, with a mean 
of 59%. The mean age of the participants was not reported in one 
study (Shandu et al., 2023), while in the remaining studies, ranged 
from 12 to 31 years. Mental health outcomes assessed across studies 
included salivary and hair cortisol, depressive symptoms, perceived 
stress, positive and negative affect, wellbeing and anxiety. Detailed 
study characteristics are presented in Table 1.

Risk of Bias

Risk of bias was independently assessed by two reviewers (MQ 
and HO) using the Cochrane Risk of Bias Tool (RoB 2.0). Based on 
this assessment, six studies were rated as low risk of bias, two were 
rated as having some concerns and three were rated as high risk of 
bias (Figure 2).

Meta-Analysis

Forest plots for all mental health outcomes derived from the 
meta-analyses are presented in Figure 3.

Figure 1
Prisma Flow Diagram

Note: Flowchart illustrating the study selection process, including number of records identified, screened, assessed for eligibility and finally included in the systematic review.

Figure 2 
Risk of Bias Using Cochrane Risk of Bias 2.0 Tool
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Table 1
Characteristics of the Studies Included in the Study.

Study Participants Measures HIIT intervention Results

Allen et al. 
(2018)

PA levels: moderate
Smokers 
IG: n = 12, 30,4 ± 0,5 years, 33% 
women; CG: n = 11, 31 ± 2 years, 
82% women

CES-D - baseline, week 4, week 8 and 
post intervention

Stationary bike Significant improvements at week 8 
(p < .015) and week 12 (p < .019) in 
positive affect between groups12 weeks

PANAS - baseline, week 4, week 8 and 
post intervention 1 session/week

Rest of mental health outcomes: no 
significant changesPSS - baseline, week 4, week 8 and post 

intervention 20 minutes/session

Costigan et al. 
(2016)

PA levels: NR
England high school students (15,8 
± 0,6 years)
31% women
IG1: n = 21, IG2: n = 22; CG: n = 21

K10 - baseline and post intervention

IG1: gross motor cardiorespiratory 
exercises; IG2: combination of 
cardiorespiratory and body weight 
resistance training exercises (PE 
classes)

Feelings State: significant differences 
(p < .001) between pre and post for 
IG1; improvements for IG2 (p < .06)

8 weeks

Flourishing Scale - baseline and post 
intervention 3 session/week

Well-being (Flourishing Scale): small 
intervention effect for both IG1 and 
IG2

Feelings State - pre and post every 
session

Progressive (from 8 to 10 min/
session) K10: No intervention effect

Eather et al. 
(2019)

PA levels: NR
Australia university students (20,38 
± 1,88 years) IG: n = 22, 64% 
women; CG: n = 31, 68% women

STAI - baseline and post intervention
Combination of aerobic and core 
resistance using body weight or 
basic equipment

No significant changesPSS - baseline and post intervention
 8 weeks
3 session/week

Feelings State - pre and post every 
session

Progressive (from 8 to 10 min/
session)

Harris et al. 
(2022)

PA levels: NR
New Zealand students 
IG: n = 160, 12,1 ± 0,6 years, 55% 
women; CG: n = 163, 12,2 ± 0,6 
years, 45% women

SDQ - baseline and post intervention
Major muscle groups (PE classes)

No intervention effect
16 weeks (2 of rest)

Warwick-Edinburgh Mental Wellbeing 
Scale - baseline and post intervention

2 session/week
15 minutes/session 

Leahy et al. 
(2018)

PA levels: NR
Australia high school students 
(16,2 ± 0,4 years), 54% women
IG: n = 38; CG: n = 30

SDQ - baseline and post intervention
Aerobic-based and resistance-
based exercises

Moderate improvement for IG 
for total difficulties (p = .02) and 
reduction in subscales emotional 
problems (p = .02) and peer problems 
(p = .02)

14 weeks

PSS - baseline and post intervention
 3 session/week
From 12 to 20 minutes/session

Liu et al. (2022)

PA levels: low
University students (26,26 ± 2,21 
years) IG: n = 33, 56% women; 
CG: n = 28, 57% women

SPANE - baseline and post intervention

Treadmill Small differences in favour of the 
IG: trends upward for satisfaction, 
positive affect and well-being; trend 
downward for negative affect

 12 weeks 
 3 session/week
40 minutes/session

Lubans et al. 
(2020)

PA levels: NR
Australia high school students 
IG: n = 337, 16 ± 0,4 years, 50% 
women; CG: n = 333, 16 ± 0,5 
years, 39% women

PSS - baseline, middle and post 
intervention

Aerobic and body weight 
resistance exercises

Hair cortisol: small difference in 
favour of the IG; moderation effects 
for mental health status: stronger 
effects on poor mental health at 
baseline

SDQ - baseline, middle and post 
intervention  12 months

Warwick-Edinburgh Mental Wellbeing 
Scale - baseline, middle and post 
intervention

3 session/week
Other mental health outcomes: no 
differences between groups

Hair cortisol (baseline-6 months) - 
baseline and middle intervention From 8 to 20 minutes/session

Lucibello et al. 
(2020)

PA levels: low
University students (19,8 ± 2,2 
years)
63% women
IG: n = 25; CG: n = 21

BAI - baseline and post intervention
Cycle ergometer

No intervention effect
9 weeks

BDI-II - baseline and post intervention
3 session/week 
20 minutes/session

May et al. (2018)

PA levels: low
USA university students (18,55 ± 
0,99 years)
82% women
IG: n = 30; CG: n = 30

SBI - baseline and post intervention Cyclo ergometer

No intervention effectCES-D - baseline and post intervention
4 weeks
3 session/week

STAI - baseline and post intervention 20 minutes/session
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Study Participants Measures HIIT intervention Results

Ormsbee et al. 
(2013)

PA levels: moderate-high
Active university students
IG: n = 12, 19,3 ± 0,4 years, 58% 
women; CG: n = 10, 19,5 ± 0,4, 
80% women

PANAS - baseline and post intervention Cycle ergometer

No significant changesSalivary cortisol - baseline, pre and post 
intervention

10 sessions (within 2 weeks); 1 
session/day
Progressive (from 7,5 to 20 min/
session)

Shandu et al. 
(2023)

PA levels: low
Male smoker students (18-30 
years) IG: n = 18; CG: n = 14

WHOQOL-BREF - baseline and post 
intervention

Cycle ergometer

Significant improvements (p < .05) 
for IG

8 weeks
3 session/week
33 minutes/session

Note: BAI, Beck Anxiety Inventory; BDI-II, Beck Depression Inventory II; CES-D, Center for Epidemiological Studies - Depression; CG, Control Group; IG, Intervention Group; K10, 
Kessler Psychological Distress Scale; NR, Not Reported; PANAS, Positive And Negative Affect Scale; PA, Physical Activity; PSS, Perceived Stress Scale; SBI, School Burnout Inventory; 
SDQ, Strength and Difficulties Questionnaire; SPANE, Scale of Positive And Negative Experience; STAI, State-Trait Anxiety Scale; WHOQOL-BREF, World Health Organization Quality 
of Life.

Figure 3 
Forest Plot

Note: CI, Confidence Intervals; SMD, Standardized Mean Difference.



144

Heres et al. / Psicothema (2026) 38(3) 138-148

Depressive Symptoms

The quantitative synthesis showed a non-significant effect of HIIT on 
depressive symptoms compared to no intervention (SMD = −0.91, 95% 
CI −2.13 to 0.30, p = .14), with substantial heterogeneity (I² = 91.5%; 
quality of evidence: very low). The pooled effect corresponded to 
a percentage of superiority of 74%. The prediction interval ranged 
from -6.03 to 4.20.

Anxiety

There was no statistically significant effect in favour of the 
control group for anxiety compared to the HIIT group (SMD = 0.05, 
95% CI −0.30 to 0.40, p = .79), with low heterogeneity (I² = 15.2%; 
quality of evidence: very low). The pooled effect corresponded to a 
percentage of superiority of 51.4%. The prediction interval ranged 
from −0.91 to 1.00.

Wellbeing

There was no significant effect of HIIT on psychological 
wellbeing compared to no intervention (SMD = −0.03, 95% CI 
−0.20 to 0.14, p = .71), with moderate heterogeneity (I² = 51.1%; 
quality of evidence: low). The pooled effect corresponded to a 
percentage of superiority of 49.1%. The prediction interval ranged 
from -0.56 to 0.50.

Stress

The inclusion of HIIT protocols was associated with a modest 
reduction in perceived stress compared to no intervention; however, 
this effect did not reach conventional statistical significance 
(SMD = −0.29, 95% CI −0.59 to 0.005, p = .053), with moderate 
heterogeneity (I² = 50.8%; quality of evidence: very low). The 
pooled effect corresponded to a percentage of superiority of 58.2%. 
The prediction interval ranged from −1.06 to 0.47, indicating 
substantial uncertainty in the expected effects across future studies.

Positive and Negative Affect

There was no statistically significant effect of HIIT on positive 
affect compared to no intervention (SMD = 0.63, 95% CI −0.11 to 
1.36, p = .09), with substantial heterogeneity (I² = 65.7%; quality 
of evidence: very low). The pooled effect corresponded to a 
percentage of superiority of 67.2%. The prediction interval ranged 
from −2.17 to 3.42. Conversely, there was no statistically significant 
effect of HIIT on negative affect compared to the control group 
(SMD = −0.01, 95% CI −0.41 to 0.39, p = .96), with no observed 
heterogeneity (I² = 0.0%; quality of evidence: very low). The pooled 
effect corresponded to a percentage of superiority of 49.7%. The 
prediction interval ranged from −0.94 to 0.92.

Discussion

This systematic review and meta-analysis examined the effects 
of HIIT on mental health outcomes in adolescents and young adults. 
The findings suggest a potential modest reduction in perceived stress 
following HIIT. Although this effect did not reach conventional 

statistical significance and the certainty of evidence was low, the 
direction of the effect is noteworthy. Regarding depressive symptoms 
and positive affect, while non-significant effects were observed, 
the estimates were generally directionally favourable to HIIT. No 
significant effects were found for anxiety, psychological well-being 
or negative affect, indicating variability in the impact of HIIT across 
different mental health domains. The certainty of the evidence for all 
analysed outcomes ranged from low to very low, underscoring the 
need for more rigorous, high-quality studies in this area.

To aid interpretation of the pooled effects, SMDs were 
complemented with prediction intervals and the percentage of 
superiority. Prediction intervals were wide for most outcomes 
and frequently crossed the null value, highlighting the substantial 
variability in expected effects across future studies. The percentage 
of superiority provided a clinically interpretable estimate of the 
probability that an individual receiving HIIT would show better 
outcomes than one in the control group; however, these values 
should be interpreted cautiously given the low certainty of evidence 
and the wide prediction intervals observed.

We did not observe a statistically significant effect of HIIT 
on depressive symptoms, although the estimated effects tended 
to favour HIIT. This pattern is broadly consistent with previous 
research suggesting that exercise, including HIIT, may influence 
mood and emotional regulation. Notably, some interventions 
included participants with baseline symptoms of depression or 
anxiety, and HIIT may have yielded greater mental health benefits 
in those individuals with poorer mental health status (Lubans et al., 
2020). However, the interpretation of these findings is limited by the 
small number and low quality of the included RCTs (Schuch et al., 
2016; Stubbs et al., 2017).

Consistent with these findings, the pooled analysis of depressive 
symptoms was marked by substantial heterogeneity (I² = 91.5%). 
This high level of statistical inconsistency is likely a direct reflection 
of the considerable clinical and methodological diversity across 
the included trials, as detailed in Table 1. For instance, intervention 
durations varied dramatically, from a short-term 2-week protocol by 
Ormsbee et al. (2013) to a 12-month intervention by Lubans et al. (2020). 
Similarly, the HIIT dose was inconsistent, with frequencies ranging 
from a single weekly session (Allen et al., 2018) to 3 sessions per week 
in the majority of studies. Furthermore, the nature of the HIIT protocols 
themselves was diverse, including cycle ergometer-based sessions (e.g., 
Lucibello et al., 2020) and bodyweight-based resistance exercises (e.g., 
Costigan et al., 2016). Such profound variations in intervention design, 
duration, and modality prevent a clear conclusion and underscore the 
difficulty in determining an optimal HIIT prescription for mental health 
outcomes based on the current evidence.  

Perceived stress was the only outcome showing a consistent 
tendency towards improvement, representing a medium effect size 
with potential clinical relevance as a complementary management 
strategy. These results align with previous findings (Borrega-
Mouquinho et al., 2021); however, the high heterogeneity suggests 
that physiological adaptations alone (e.g., anti-inflammatory 
pathways) do not guarantee benefits. Crucially, recent evidence 
indicates that individual traits, such as emotional impulsivity, may 
blunt the psychoneuroendocrine response to stress despite fitness 
gains (Javelle et al., 2024). Consequently, while HIIT shows 
promise, it should be prescribed cautiously, accounting for baseline 
psychological characteristics rather than as a uniform solution.
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The lack of significant effects on anxiety and psychological well-
being observed in this review may be partially explained by the short 
duration of many interventions and their emphasis on more transient 
affective states (Biddle et al., 2019; Harris et al., 2022; Schuch et 
al., 2016). Longer intervention periods may be necessary to detect 
measurable changes in these outcomes, particularly in individuals 
with more severe baseline symptoms (Eather et al., 2019). However, 
the current evidence on HIIT remains inconclusive, as studies vary 
widely in their methods, including differences in intervention duration, 
intensity, and outcome assessment (Hood et al., 2011; Little et al., 
2010). Furthermore, some studies suggest that factors such as intensity, 
duration, and frequency of HIIT sessions may not significantly influence 
mental health outcomes (Gaia et al., 2024; Lucibello et al., 2020).

The low heterogeneity observed for anxiety (I² = 15.2%) and the 
moderate heterogeneity for psychological well-being (I² = 51.1%) 
indicate relatively consistent findings across studies, particularly for 
anxiety. However, the absence of statistically significant effects and 
prediction intervals centred around the null value suggest that HIIT 
may have limited or variable influence on anxiety and psychological 
well-being across different populations and intervention contexts.

It is possible that acute features of HIIT, such as high exercise 
intensity, may temporarily divert attention from negative thoughts 
or stressors, while the structured and goal-oriented nature of HIIT 
could contribute to feelings of accomplishment or self-efficacy. 
Nevertheless, these potential psychological responses may be 
transient and insufficient to produce sustained changes in more stable 
mental health constructs such as anxiety or psychological well-being.

No statistically significant effects were observed for either 
positive or negative affect following HIIT interventions. For positive 
affect, the pooled effect was non-significant and characterized by 
substantial heterogeneity (I² = 65.7%), suggesting considerable 
variability in responses across studies. In contrast, findings for 
negative affect were highly consistent (I² = 0%), with effect 
estimates centred around the null value, indicating no systematic 
effect of HIIT on this outcome.

The lack of significant effects on positive affect and the high 
heterogeneity (I² = 65.7%) align with the notion that emotional 
responses to HIIT are highly individualized. Lubans et al. (2016a; 
2016b) suggest that these responses depend on baseline fitness and 
psychological mediators like self-esteem. Consequently, individuals 
with lower fitness may not experience the immediate physiological 
adaptations required to elicit emotional improvements, reinforcing the 
need to account for personal characteristics when prescribing HIIT.

Despite mixed findings, HIIT may be considered a time-efficient 
exercise modality with potential relevance for mental health 
outcomes, although current evidence remains limited. School-based 
programs show potential given the rising stress trends among youth 
(Patalay & Gage, 2019). However, outcomes vary considerably, 
possibly due to short intervention durations and implementation 
challenges common in educational settings (Naylor et al., 2015). 
Evidence suggests that interventions exceeding three months 
may be necessary to yield consistent mental health improvements 
(Brown et al., 2013), contrasting with the shorter protocols typical 
of experimental HIIT research. 

From a clinical perspective, the observed reduction in perceived 
stress represents a medium effect size. While this suggests that HIIT 
can be a valuable component of stress management strategies for 
young people, the substantial heterogeneity indicates that individual 

responses vary significantly. Consequently, HIIT should be viewed 
as a complementary tool rather than a standalone first-line treatment 
for mental health difficulties in this population.

Despite the directionally favourable estimates of some 
findings, several methodological limitations of the included 
studies contribute to the low to very low certainty of the 
evidence. Due to the small number of studies included in each 
meta-analysis (N < 10), standard methods to assess small-study 
effects, such as funnel plots and Egger’s test, lacked sufficient 
statistical power and were therefore not performed. Furthermore, 
sensitivity analyses excluding studies rated as high risk of 
bias were not performed due to the limited number of studies, 
preventing a formal assessment of how study quality influenced 
the pooled estimates. As a result, the observed reduction in 
perceived stress, characterized by marginal statistical significance 
and wide confidence and prediction intervals, may represent an 
imprecise estimate of the true effect and should be interpreted 
with caution until supported by a larger and more robust body 
of evidence. Second, substantial variability in study designs, 
participant characteristics, and intervention protocols limits the 
generalizability of the findings. We acknowledge that the broad 
age range (11–29 years) encompasses distinct developmental 
stages, but, age-related subgroup analyses were not feasible 
due to the limited number of studies. Differences in session 
duration, intensity prescription, frequency, and adherence rates 
likely contributed to the observed heterogeneity across mental 
health outcomes. Moreover, the predominant reliance on self-
reported measures introduces the potential for reporting bias, 
influenced by factors such as social desirability and transient 
mood states. In addition, the use of diverse validated instruments 
raises concerns regarding measurement equivalence. Differences 
in developmental stage, symptom expression, and interpretation 
of self-report measures across the broad age range may limit 
comparability and contribute to heterogeneity. 

It is important to note that, as this review focused on non-clinical 
populations, the initial burden of depressive and anxiety symptoms was 
generally low. This likely created a ‘floor effect,’ making it statistically 
difficult to detect large magnitude reductions in these specific outcomes 
compared to therapeutic interventions in clinical samples. Some 
studies also assessed physiological stress markers; however, these 
could not be included in the meta-analyses due to the limited number 
of available studies and were therefore considered only in the narrative 
synthesis, further highlighting challenges in outcome comparability. 
Additionally, the restriction of our search to peer-reviewed literature 
constitutes a limitation that may have introduced publication bias. 
However, this decision was made to prioritize the inclusion of studies 
with a verified standard of methodological reporting, given the high 
variability in protocols typically found in non-peer-reviewed sources. 
Finally, many interventions were of relatively short duration, which 
may be insufficient to detect changes in more stable mental health 
constructs such as anxiety or depressive symptoms. Future research 
should prioritize larger, well-powered randomized controlled trials with 
standardized HIIT protocols, comprehensive reporting of participant 
characteristics, longer intervention and follow-up periods, and the 
inclusion of age-appropriate subjective and objective mental health 
outcomes to strengthen the quality and interpretability of the evidence.

In conclusion, HIIT may be associated with modest reductions 
in perceived stress, although substantial uncertainty remains. 
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No statistically significant effects were observed for depressive 
symptoms, anxiety, or psychological wellbeing. Overall, the 
certainty of the evidence ranged from low to very low, and the 
findings should be interpreted with caution. 
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of User and Professional Perspectives

Nuria Martín-Ordiales1 , Albert Sesé2 , Mª Pilar Martín-Chaparro1 , Maite Barrios3  and Mª Dolores 
Hidalgo Montesinos1 

1 University of Murcia (Spain)
2 University of the Balearic Islands (Spain)

3 University of Barcelona (Spain)

Antecedentes: La recuperación es un proceso multidimensional y subjetivo que enfatiza las estrategias personales y 
el empoderamiento más allá de la remisión sintomática. La escala Illness Management and Recovery (IMR) integra 
las perspectivas de usuarios y profesionales, aunque su estructura interna ha sido escasamente examinada mediante 
métodos psicométricos avanzados. Se aplicó análisis de redes a la escala IMR con el objetivo de: (1) explorar las 
interrelaciones entre los ítems, (2) evaluar la estabilidad de la red y (3) analizar la invariancia de medida entre usuarios 
y profesionales. Método: Se recopilaron datos de 172 usuarios y 49 profesionales de salud mental aplicando la escala 
IMR. El análisis de redes empleó el método Triangulated Maximally Filtered Graph (TMFG) y el algoritmo walktrap, 
evaluándose la estabilidad mediante bootstrapping. Resultados: El análisis reveló 39 conexiones significativas entre 
15 ítems, destacando las estrategias de afrontamiento como nodo central, junto con malestar sintomático, dificultades 
funcionales y recuperación sintomática. El Exploratory Graph Analysis identificó tres factores: (1) Crecimiento personal 
y planificación, (2) Gestión social y de conductas de salud, y (3) Manejo de síntomas y resiliencia. Conclusiones: El 
análisis de redes resalta la importancia de las estrategias de afrontamiento, sugiriendo orientar las intervenciones hacia 
su fortalecimiento.
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RESUMEN 

Background: Recovery is a multidimensional, subjective process that emphasizes personal strategies and 
empowerment beyond symptom remission. The Illness Management and Recovery (IMR) scale incorporates the 
perspectives of both users and professionals, although its internal structure has had only limited examination through 
advanced psychometric methods. Network analysis was applied to the IMR scale with the aims of (1) exploring 
interrelationships among items, (2) assessing network stability, and (3) analyzing measurement invariance between 
users and professionals. Method: Data were collected from 172 users and 49 mental health professionals using the 
IMR scale. Network analysis used the Triangulated Maximally Filtered Graph (TMFG) method and the walktrap 
algorithm, with stability assessed through bootstrapping. Results: The analysis indicated 39 significant connections 
among 15 items, highlighting coping strategies as the central node, along with symptom distress, functional difficulties, 
and symptom recovery. Exploratory Graph Analysis identified three factors: (1) Personal Growth and Planning, (2) 
Social and Health Behavior Management, and (3) Symptom Management and Resilience. Conclusions: Network 
analysis underscores the importance of coping strategies, suggesting that interventions should focus on strengthening 
these skills to support recovery.
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Individuals diagnosed with severe mental disorders, such 
as schizophrenia, schizoaffective disorder, bipolar disorder or 
major depressive disorder with psychotic features, have often 
been grouped together due to overlapping symptom profiles 
and treatment needs (WHO, 2022). Historically, mental health 
classifications, such as those found in the ICD-11, have adopted 
a categorical approach based on symptom clusters and diagnostic 
thresholds. While clinically useful, these approaches may 
inadequately reflect the heterogeneity and complexity of individual 
experiences (Marder & Galderisi, 2017). A related issue here is 
that dominant conceptualizations of mental illness have long been 
framed within biomedical models, emphasizing neurobiological and 
genetic determinants of behavior (Insel & Quirion, 2005), although 
some authors have critically questioned the limitations of purely 
diagnostic or categorical frameworks (Johnstone & Boyle, 2023). 
By contrast, contemporary frameworks increasingly recognize the 
role of psychosocial factors, trauma histories, and environmental 
stressors in the development and course of mental health conditions 
(Read et al., 2005). Moreover, recent work highlights the importance 
of integrative and transdiagnostic models that combine genetic, 
psychological, and environmental factors, moving beyond purely 
biomedical approaches to better capture the complexity of mental 
health and psychopathology (Eaton et al., 2023). From a network 
perspective, some authors propose that dynamically interacting 
symptoms and elements constitute the disorder itself, forming 
personalized, transdiagnostic systems that may improve diagnosis 
and intervention (Roefs et al., 2022). Furthermore, network models 
challenge reductionist explanations by showing that mental disorders 
emerge from symptom interactions rather than a single biological 
cause, underscoring the need for holistic research strategies 
(Borsboom et al., 2018). This broader understanding has facilitated 
the emergence of more person-centered, holistic approaches in 
research and practice (Davidson & Roe, 2009; Slade, 2009).

One of the most significant conceptual advances was the 
emergence of the recovery model (Anthony, 1993), although it is 
only in the last decade or so that this model began to be adopted in 
national policies, translated into practical instruments, and subjected 
to scientific evaluation (Ahmed et al., 2012; Frost et al., 2017; 
Canacott et al., 2019). Unlike traditional perspectives that primarily 
focused on symptom remission and functional restoration, the 
recovery model emphasizes the possibility of living a meaningful 
and fulfilling life despite ongoing symptoms. Recovery is thus 
understood as a multidimensional and deeply subjective process 
(Slade, 2009), encompassing not only clinical stability but also hope, 
empowerment, subjective well-being, and personal agency. More 
recently, a consensus definition of the recovery process has been 
sought, with researchers recognizing the need to incorporate the 
perspectives of health professionals, users of mental health services, 
family members, and other significant individuals (Sampietro et al., 
2022; Guerrero et al., 2024, 2025).

Being able to quantitatively assess the recovery process is also 
essential for establishing appropriate interventions for each user. 
To operationalize this construct, several measurement instruments 
have been developed, including the Recovery Assessment Scale 
(Giffort et al., 1995), the Mental Health Recovery Measure (Young 
et al., 2003), and the Recovery Self-Assessment (O´Connell et al., 
2005), among other more recent ones such as the Self-Identify Stage 
of Recovery (SIRS) scale (Sampietro et al., 2024), the Individual 

Recovery Outcomes Counter (I.ROC) (Garrido-Cervera et al., 2025) 
and the MARS-12 (Balluerka et al., 2024). However, many of these 
tools primarily capture the perspective of users, while failing to 
incorporate the clinical insights of professionals (Felix et al., 2024). 
Furthermore, low use of assessment scales has been observed in 
clinical and intervention settings due to a lack of time and interest 
on the part of professionals (Gilbody et al., 2002).

Although recent research acknowledges the importance of 
collaboration between users, professionals, and family members in 
the recovery process (Burger et al., 2024), this is rarely reflected in 
existing scales. A notable exception is the Illness Management and 
Recovery (IMR) scale (Mueser et al., 2005), a unique instrument 
in that it captures both user and professional perspectives, thus 
providing a more comprehensive view of the recovery process. 
Importantly, the IMR is designed to measure multiple interrelated 
domains that are central to personal recovery, including goal 
setting, symptom management, coping strategies, knowledge about 
mental illness, social support, and functional outcomes, reflecting 
the core components of recovery-oriented practice and aligning 
with theoretical frameworks that emphasize empowerment, hope, 
and self-directed recovery (Hasson-Ohayon et al., 2008). A recent 
systematic review further supports that the IMR demonstrates 
relationships with recovery-relevant constructs such as hope, control 
over life, identity, symptom management, and adaptive coping, 
highlighting its utility not only as a clinical outcome measure but 
as an instrument capturing domains that actively contribute to the 
recovery process (Martín-Ordiales et al., 2024).

Previous studies have validated the psychometric properties of 
the IMR scale in diverse populations (Hasson-Ohayon et al., 2008; 
Sklar et al., 2012; Jensen et al., 2019). However, no study to date 
has analysed the internal structure of the scale using more advanced 
psychometric techniques such as network analysis. Beyond its 
methodological novelty, network analysis is particularly well suited 
for the study of complex and multidimensional constructs such as 
mental health recovery, as assessed by the IMR. Network analysis 
represents a paradigm shift in how psychological phenomena are 
conceptualized (Borsboom, 2017), insofar as it treats psychological 
elements as interconnected nodes within a complex system rather 
than as simple manifestations of an underlying latent cause. This 
perspective is especially relevant for recovery-oriented constructs, 
in which processes such as hope, empowerment, symptom 
management, and social functioning are theorized to be functionally 
interdependent rather than hierarchically organized. This approach 
allows for the identification of the most central items, bridge 
elements, and key domains within the network, offering insights that 
may not be fully captured by traditional latent variable models such 
as Structural Equation Models (SEM) or Item Response Models 
(IRT). Moreover, it paves the way for more personalized and 
collaborative mental health care, enabling professionals and users 
to jointly explore which network elements may maintain distress 
or support recovery, and thus design more targeted interventions 
(Epskamp et al., 2018). However, most current applications of this 
approach have focused primarily on symptom networks related to 
psychopathology (Buchwald et al., 2024), with limited exploration 
of positive processes or recovery in mental health (Fried et al., 2016).

Based on the conceptual framework of recovery-oriented processes, 
IMR items are expected to form distinct clusters corresponding to 
key recovery domains, including hope and empowerment, symptom 
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management, and social functioning (Mueser et al., 2005; Hasson-
Ohayon et al., 2008). From a network perspective, items related 
to self-management and coping are anticipated to occupy central 
positions, reflecting their influence across multiple recovery processes. 
These expected clusters and central items provide a network-based 
theoretical rationale for examining the internal structure of the IMR, 
linking broad domains to potential item communities and guiding 
the interpretation of central and bridging nodes within the scale. 
Accordingly, we formulate the following hypotheses: (1) IMR items 
will cluster into communities corresponding to the theorized recovery 
domains, and (2) self-management and coping items will emerge as 
central nodes in the network.

To address these expectations, the present study applies network 
analysis to the IMR scale with the aim of identifying the central 
aspects of recovery from the perspectives of both users and 
professionals. The specific aims were as follows: (1) to examine the 
interrelationships among IMR items from a network perspective, (2) 
to assess the stability and structure of the estimated network, and 
(3) to analyze measurement invariance across the client (user self-
report) and clinician versions of the scale.

Method

Participants

Users of mental health services: A total of 172 people completed the 
IMR client scale. Of these, 123 were men (71.5 %) and 45 were women 
(26.2 %), ranging in age from 19 to 68 years (M = 47.2, SD = 9.4). The 
majority of participants were single (75.6 %). The primary diagnosis in 
the sample was schizophrenia (61 %). A slight majority (56.4 %) had a 
recognized work disability.

Mental health professionals: A total of 49 mental health professionals 
completed the IMR clinician scale, a process that yielded 166 individual 
assessments, as each professional could report on multiple service 
users. Professionals were required to have detailed knowledge of the 
users they were providing information about, consistent with their 
being a lead professional in the patient’s care and recovery process. The 
sample comprised 35 women (71.4 %) and 14 men (28.6 %), with the 
majority being either psychologists (53.1 %) or social workers (18.4 
%). They reported an average of 11.1 years of clinical experience (SD 
= 7.9), including an average of 8.9 years (SD = 6.7) experience working 
specifically with individuals diagnosed with severe mental disorders 
(Supplementary material 1).

Instruments

The IMR scale (Mueser et al., 2005) is a 15-item scale derived 
from the IMR program that assesses key domains including progress 
toward personal goals, functional difficulties, relapse prevention, 
coping strategies, and use of medication (see Table 1). There are 
both client and clinician versions of the scale, with higher scores 
reflecting better recovery and illness management. Items are rated 
on a 5-point Likert-type response scale. In the current study, mental 
health professionals and service users completed their corresponding 
version of the scale. The Spanish translation of the IMR-client and 
IMR-professional scales (Martin-Ordiales et al., 2026) followed 
the International Test Commission’s 2017 guidelines (Hernández 
et al., 2020). Participants completed the IMR with a trained 

professional present to provide standardized instructions and ensure 
understanding without altering item content.

Previous research has reported varying reliability coefficients for the 
test scores for the two versions: from .49 (Fortuna et al., 2020) to .85 (Tan 
et al., 2017) for the client version, and from .69 (Dalum et al., 2016) to .85 
(Tan et al., 2017) for the clinician version.

Table 1
Key Domains of the IMR Scale

ITEM DOMAIN
IMR1 Progress towards personal goals
IMR2 Knowledge about symptoms, treatment, etc.
IMR3 Involvement of family and friends in treatment
IMR4 Relationship with non-family members
IMR5 Time spent on work, volunteering, etc.
IMR6 Symptom distress
IMR7 Functional difficulties
IMR8 Relapse prevention plan
IMR9 Symptom recovery
IMR10 Psychiatric hospitalization
IMR11 Coping
IMR12 Participation in self-help groups
IMR13 Proper use of medication
IMR14 Impact of alcohol consumption
IMR15 Impact of drug use

Procedure 

The study followed the ethical guidelines outlined in the Declaration 
of Helsinki and received approval from the Bioethics Committee of 
the University of Barcelona (CBUB; IRB No.: IRB00003099).

Participants were recruited through email and telephone outreach 
from mental health associations and private centers across Spain, 
using a convenience sampling method. Professionals were informed 
of the study aims and were asked to contact users who met the 
inclusion criteria. All participants were subsequently informed 
individually about the study, provided written informed consent, 
and completed the data collection protocol confidentially. Data 
collection took place between December 2022 and October 2023.

Inclusion criteria comprised adults (≥18 years) with a confirmed 
diagnosis of a severe mental disorder according to ICD-10 or DSM 
criteria (e.g., schizophrenia spectrum disorders, bipolar disorder, or 
severe depressive disorder with psychotic features), established at 
least two years prior to inclusion. All participants were fully informed 
about the study and provided written informed consent. Exclusion 
criteria comprised individuals with primary diagnoses other than 
severe mental illness (e.g., anxiety or substance use disorders), acute 
psychiatric episodes, significant cognitive impairment, major medical 
or neurological conditions, or insufficient language proficiency.

Data Analysis

Network Model

We estimated a network model by applying the Triangulated 
Maximally Filtered Graph (TMFG) method to the 15 items of the 
IMR scale in a sample of people with severe mental disorder. The 
TMFG is a network-filtering method designed to maximize the 
retention of relevant information while minimizing noise, iteratively 

https://drive.google.com/file/d/1WEh7MFPRKJ2zoSwcDI00mID9oo_ZlSLQ/view?usp=sharing
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adding nodes based on their correlations (Previde Massara et al., 
2017). To assess the stability of the network structure, we performed 
bootstrap resampling to examine variability in edge strength, 
applying a case-drop bootstrap procedure to evaluate sample 
dependence. These techniques ensured the robustness and reliability 
of the estimated network structure. We conducted a set of sensitivity 
analyses comparing the TMFG approach with an alternative 
regularized estimator (EBICglasso). All network estimations 
(both TMFG and GLASSO) were based on polychoric correlation 
matrices (Supplementary Material 2). 

To further evaluate the reliability of the network, a correlation 
stability analysis was conducted for the centrality measures of 
the IMR network (Epskamp et al., 2018). This analysis involved 
repeatedly estimating the network while systematically dropping 
a proportion of cases from the original sample. The correlation 
stability coefficient (CS-coefficient) was computed for each 
centrality index, representing the maximum proportion of cases that 
can be dropped while maintaining a correlation of at least 0.7 with 
the original centrality values in 95% of the resamples. According to 
established guidelines (Epskamp et al., 2018), CS-coefficients below 
0.25 indicate unstable estimates, values between 0.25 and 0.5 reflect 
moderate stability, and values above 0.5 indicate stable estimates.

Exploratory Graph Analysis

Next, we conducted an exploratory graph analysis (EGA) using 
the EGAnet package (Golino et al., 2024). The TMFG method and 
walktrap algorithm were applied within a bootstrap framework to 
identify the most stable and representative latent structure underlying 
the data. The walktrap algorithm, a community detection method 
based on random walks, identifies densely connected subgraphs 
by merging communities that random walkers are more likely to 
traverse together. This method enabled the detection of communities 
(or factors) among IMR items.

Configural Invariance Analysis

Finally, configural and metric invariance analyses were performed to 
evaluate whether the factor structure was consistent across the samples of 
users and professionals. The invariance function of the EGAnet package 
estimates configural invariance by comparing the factor structures of 
the two groups without imposing parameter constraints. Separate EGA 
models were estimated for each group to determine whether they shared 
the same number of factors and a similar pattern of relationships among 
the 15 IMR items. This procedure provided evidence of concordance 
between the responses of users and professionals and enabled a 
nuanced interpretation of the factor structure by highlighting items with 
stable versus variable associations with specific factors. To account 
for multiple comparisons and control the false discovery rate (FDR), 
p-values were adjusted using the Benjamini-Hochberg (BH) procedure.

All analyses were conducted using R, with the following 
packages: qgraph (Epskamp et al., 2012), ggplot2 (Wickham, 
2016), NetworkToolbox (Christensen, 2018), bootnet (Epskamp et 
al., 2018), and EGAnet (Golino et al., 2024).

Results

Network Model

The network analysis offers a comprehensive view of the intricate 
relationships (edges) between various factors influencing mental 
health recovery. Figure 1 displays the sample network solution when 
considering user responses to the IMR items. There are 39 non-zero 
edges from a total of 105. Coping strategies (IMR11) emerge as a 
central hub, underscoring their pivotal role in managing symptoms 
and promoting well-being; note also the close community formed 
with IMR6, IMR7, and IMR9. The clustering of items related to 
social support (IMR3, IMR4, and IMR5) and substance use (IMR14, 
IMR15) reveals potential distinct and interpretable subgroups 
within the network. Items such as knowledge about symptoms and 
treatment (IMR2) and participation in self-help groups (IMR12) 
appear less interconnected, suggesting that while they may be 
important factors in recovery, their influence may be more specific 
to individual experiences. The strong connection between coping 
strategies (IMR11), symptom distress (IMR6), functional difficulties 
(IMR7), and symptom recovery (IMR9) emphasizes the importance 
of equipping users with robust coping mechanisms to prevent relapse.

Figure 1
Network Model With Strength Values Between the 15 IMR Items for Users

The centrality statistics (strength, closeness, betweenness, 
and expected influence) for user responses to the IMR scale are 
shown in Figure 2.

The item with the highest expected influence in the network is 
IMR11 (Coping), followed by IMR6 (Symptom distress), IMR7 
(Functional difficulties), IMR5 (Time spent on work, volunteering, 
etc.), and IMR9 (Symptom recovery). The items with the least central 
role in the model are, in descending order, IMR4 (Relationships with 

https://drive.google.com/file/d/1RD1cHFs6cfM5pyPoZxZ3aiwfdAHNCOgM/view?usp=sharing
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non-family members), IMR12 (Participation in self-help groups), 
IMR13 (Proper use of medication), and IMR3 (Involvement of 
family and friends in treatment). Regarding betweenness, items 
IMR11 (Coping) and IMR5 (Time spent on work, volunteering, etc.) 
yield the highest values, meaning that they have a greater number 
of edges in relation to their nearby nodes, as well as in relation to 
global closeness. Table 2 shows the values for the network statistics. 
Strength and expected and expected influence values are the same 
because the network is undirected and all edges are positive, 
reflecting the predominantly positive zero-order correlations among 
IMR items, which assess related aspects of recovery being consistent 
with the clinical content of the items.

Figure 2
Centrality Plot of the IMR Network for User Responses

Table 2
Strength, Betweenness, and Closeness Values of the IMR Network Nodes

NODES STRENGTH BETWEENNESS CLOSENESS
IMR11 2.73 70 0.010
IMR6 1.91 0 0.009
IMR7 1.72 0 0.009
IMR9 1.64 0 0.008
IMR5 1.61 52 0.009
IMR8 1.31 10 0.009
IMR14 1.25 16 0.008
IMR2 1.11 2 0.009
IMR15 1.07 8 0.007
IMR1 0.77 0 0.007
IMR10 0.75 20 0.008
IMR3 0.70 4 0.008
IMR13 0.58 0 0.007
IMR4 0.51 0 0.006
IMR12 0.46 0 0.006

Note: Expected influence values are omitted because they are identical to strength values in an 
undirected network with exclusively positive edges.

A bootstrap analysis of all edges in the network provides 
crucial insights into the stability and reliability of the network 
structure. Figure 3 illustrates the variability in edge weights across 
1000 resampled networks, offering a visual representation of the 
confidence intervals for each connection. The black line represents 
the average values of the bootstrap samples, offering a smoothed 
representation of the underlying distribution, while the red line 

depicts the observed values of the sample data. The gray shaded 
area represents the 95% confidence intervals for the bootstrap 
samples. Edges that appear consistently across bootstrap samples, 
indicated by narrow confidence intervals, suggest robust and reliable 
relationships between nodes.

Overall, the discrepancies between the bootstrap values and the 
sample values for the network edges are minimal and generally not 
significant. Most of the network structure observed in the original 
sample is consistent with the bootstrap results. While there are a few 
instances where the bootstrap solution yields non-zero values for 
edges that were initially zero in the sample network, these differences 
are characterized by very low strength values. This suggests that even 
where discrepancies exist, they represent weak connections that likely 
have little practical impact on the overall network structure. The 
consistency between the bootstrap and sample results largely supports 
the reliability of the observed network, indicating that the relationships 
between IMR scale items are stable across resamples. This pattern of 
stability is particularly observed for the edges connecting IMR6 ↔ 
IMR7, IMR7 ↔ IMR11, IMR6 ↔ IMR11, IMR9 ↔ IMR11, IMR6 
↔ IMR9, and IMR7 ↔ IMR9, suggesting that these associations are 
robust and reliable within the current sample.

Figure 3
Bootstrap Edge Stability Analysis: Confidence Intervals and Network Connection 
Reliability

Results revealed varying levels of stability across centrality 
measures. Betweenness and closeness centrality demonstrated CS-
coefficients of 0, indicating extremely poor stability. By contrast, 
expected influence and strength centrality exhibited moderate 
stability, with CS-coefficients of .36. This suggests that up to 36 % 
of the sample can be dropped while maintaining a 95 % probability 
of a correlation of at least .70 with the original centrality values. 
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Consequently, only expected influence and strength centrality 
measures can be cautiously interpreted in the current network 
structure. Figure 4 displays a plot with the results of a case-dropping 
bootstrap analysis for centrality measures in the IMR network. 
This plot illustrates the stability of centrality indices as cases are 
progressively removed from the sample. The plot shows four lines, 
each representing a different centrality measure (strength, expected 
influence, betweenness, and closeness). Lines that remain high and 
stable as the proportion of dropped cases increases indicate more 
stable centrality measures. Conversely, lines that drop quickly or 
show high variability suggest fewer stable measures. Generally, 
correlations above .70 are considered to indicate good stability.

Figure 4
Centrality Stability in IMR Network: Case-dropping Bootstrap Analysis

Exploratory Graph Analysis

We estimated the EGA network using the 15 items of the IMR 
scale with a bootstrap approach involving 1,000 resamples. The 
most prevalent latent structure identified was a 3-factor model 
(59.5 %), followed by a 2-factor model (31.3 %), a 4-factor model 
(8.9 %), and an almost residual 5-factor model (0.3 %). Figure 5 
displays the EGA network representing the 3-factor latent structure 
derived from the bootstrap analysis.

Figure 5
EGA Network for IMR Items After Bootstrap Analysis (n = 1000)

The model reveals three communities or factors: Personal Growth 
and Recovery Planning, which highlights personal goals, knowledge 
acquisition, social support, and relapse prevention, all essential 
elements for long-term recovery and personal empowerment; Social 
and Health Behavior Management, encompassing the influence of 
social relationships, activities, and health-related behaviors, such as 
medication adherence and the impact of substance use, including 
alcohol and drugs; and Symptom Management and Resilience, 
reflecting the focus on coping strategies, symptom recovery, and the 
challenges related to functioning and the distress caused by symptoms.

The Personal Growth and Recovery Planning factor is composed 
of items IMR1 (Progress toward personal goals), IMR2 (Knowledge 
about symptoms, treatments, etc.), IMR3 (Involvement of family 
and friends), and IMR8 (Relapse prevention plan). The Social 
and Health Behavior Management factor comprises items IMR4 
(Relationship with non-family members), IMR5 (Time spent on 
work, volunteering, etc.), IMR10 (Psychiatric hospitalization), 
IMR12 (Participation in self-help groups), IMR13 (Proper use 
of medication), IMR14 (Impact of alcohol consumption), and 
IMR15 (Impact of drug use). Of these, the items with the strongest 
interrelationship are IMR10 (Psychiatric hospitalization), IMR14 
(Impact of alcohol consumption), and IMR15 (Impact of drug 
use). Finally, the Symptom Management and Resilience factor is 
particularly notable for its consistency. This community comprises 
items IMR11 (Coping), IMR9 (Symptom recovery), IMR7 
(Functional difficulties), and IMR6 (Symptom distress).

However, the robustness of this 3-factor structure may be 
compromised by volatility in the assignment of certain items. Table 3 
shows the percentage of assignment of each item to the five potential 
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factors identified through the 1,000 bootstrap resamples. This helps 
to provide a clearer understanding of the stability and consistency of 
item-factor associations across resamples.

The table reveals that some items exhibit less stable factor 
assignments, with notable overlaps across multiple factors. 
Specifically, IMR1, IMR2, and IMR3 show significant distributions 
across different factors. IMR1 is assigned to factor 2 (36.4 %) and 
factor 3 (50.1%), IMR2 is mainly assigned to factor 3 (50.6 %) but 
also has a considerable overlap with factor 1 (33.8 %), while IMR3 
is distributed across factor 2 (36.9 %) and factor 3 (39.3 %). IMR8, 
which is predominantly associated with factor 2 (51 %), also shows 
some overlap with factor 3 (39.6 %). These overlapping assignments 
indicate that these items have ambiguous associations, contributing 
to a less stable factor composition.

By contrast, the items in factor 1 (IMR6, IMR7, IMR9, and 
IMR11) show very high stability, with all assignments exceeding 90 %. 
Specifically, IMR6 and IMR7 are almost exclusively assigned to factor 
1 (99.8 % each), while IMR9 (93.8 %) and IMR11 (98.7 %) are also 
predominantly assigned to this factor. This strong and consistent 
assignment of items to factor 1 indicates that it is the most stable 
and clearly defined factor in the analysis. Similarly, factor 2 shows 
strong and stable associations with IMR4, IMR10, IMR12, IMR13, 
IMR14, and IMR15, with the latter two items (IMR14 and IMR15) 
demonstrating particularly high assignments (88.8 % and 88.3 %, 
respectively). However, item IMR5, initially related to factor 2 
(.584), also shows some overlap with factor 3 (.402). These stable 
assignments suggest that factors 1 and 2 have clearer and more 
consistent structures in comparison with factor 3

Table 3
Percentage of Assignment of Each Item to the Four Latent Structures with 2, 3, 4 and 
5 Factors

1 2 3 4 5
IMR6 .998 .000 .001 .001 .000
IMR7 .998 .000 .001 .001 .000
IMR11 .987 .006 .006 .001 .000
IMR9 .938 .020 .039 .003 .000
IMR8 .510 .047 .396 .047 .000
IMR14 .008 .888 .096 .007 .000
IMR15 .019 .883 .092 .005 .000
IMR13 .045 .801 .134 .018 .002
IMR12 .014 .792 .184 .009 .001
IMR10 .197 .679 .116 .008 .000
IMR4 .084 .635 .262 .017 .002
IMR5 .002 .584 .402 .011 .001
IMR2 .338 .099 .506 .057 .000
IMR1 .110 .364 .501 .025 .000
IMR3 .194 .369 .393 .043 .000

Note: Factors identified across 1,000 bootstrap resamples (high % in bold and overlaps 
in italics)

Configural Invariance

Configural invariance was only achieved with 13 items forming 
a 3-factor solution, as IMR4 and IMR5 showed different factor 
adscription. For the interpretation of metric invariance, only p-values 
adjusted using the Benjamini–Hochberg procedure were considered 
as the primary inferential criterion, while uncorrected p-values are 
reported for descriptive purposes.

Once the items with consistent factor adscription were identified, 
we proceeded to analyze metric invariance, that is, the equality 

of the factor loadings of the items across both groups: users and 
professionals. Table 4 presents the results of the analysis, including the 
13 configurally invariant items, their factor loadings in the two groups.

Table 4
Factor Loadings of EGA Configural Solutions for Users and Professionals

FACTOR 1 FACTOR 2 FACTOR 3

ITEMS USERS PROF. USERS PROF. USERS PROF.
IMR1 .73 .79 .00 .00 .00 .09
IMR2 .80 .99 .08 .32 .00 .10
IMR3 .75 .65 .05 .10 .00 .00
IMR6 .08 .04 1.07 .92 .00 .00
IMR7 .00 .15 1.05 1.00 -.11 .17
IMR8 .77 .91 .19 .10 .00 .10
IMR9 .11 .00 .96 .55 .24 .28
IMR10 .00 .00 .13 .22 .83 .85
IMR11 .23 .34 1.01 1.00 .10 .20
IMR12 .00 .00 .00 .00 .62 .73
IMR13 .00 .06 .00 .05 .84 .57
IMR14 .00 .23 .06 .19 .97 1.16
IMR15 .00 .00 .01 .16 1.12 1.01

The results of the metric invariance analysis, as shown in Table 
5, suggest that the metric invariance assumption holds for almost 
all items, with the exception of IMR6 and IMR9. After adjustment 
for multiple comparisons using the Benjamini–Hochberg procedure, 
only IMR9 showed statistically significant differences in factor 
loadings between users and professionals. Although IMR6 yielded a 
significant uncorrected p-value, this effect did not remain significant 
after correction and was therefore not interpreted as evidence of 
non-invariance. For all other items (IMR1, IMR2, IMR3, IMR8, 
IMR7, IMR11, IMR10, IMR12, IMR13, IMR14, and IMR15), no 
significant differences in factor loadings were found between the 
two groups, as both their p and p_BH values exceed .05.

Table 5
Metric Invariance Analysis Across Users and Professionals

ITEMS FACTOR
 DIFFERENCE 
IN LOADINGS

p p_BH SIG DIRECTION

IMR1 1 -.059 .603 .713 ns
IMR2 1 -.198 .067 .290 ns
IMR3 1 .102 .601 .713 ns
IMR8 1 -.141 .204 .580 ns
IMR6 2 .153 .008 .052 **, ns
IMR7 2 .054 .223 .580 ns
IMR9 2 .409 .002 .026 **,* 1 > 2
IMR11 2 .004 .943 .946 ns
IMR10 3 -.015 .946 .946 ns
IMR12 3 -.109 .441 .657 ns
IMR13 3 .267 .393 .657 ns
IMR14 3 -.192 .314 .657 ns
IMR15 3 .111 .455 .657 ns

Note: Comparison: 1. Users vs. 2. Professionals 
* p < .05, ** p < .01, ns = non-significant

In summary, the metric invariance assumption appears generally 
supported for most items, although IMR9 shows some variation 
in factor loadings between groups. Due to the limited sample size, 
confirmatory factor analysis (CFA/SEM) could not be conducted; 
therefore, the findings should be interpreted as preliminary rather 
than definitive. Specifically, the factor loading for IMR9 is higher in 
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the users’ group compared with the professionals’ group, suggesting 
that the relationship between this item and the latent factors differs. 
For IMR6, the factor loadings are equivalent after adjusting for 
multiple comparisons, while the factor loadings for the remaining 
items are also consistent. Figure 6 shows the two 3-factor EGA 
configural models (13 IMR items) for users and professionals, and 
also indicates metric invariant and non-invariant items (IMR6 and 
IMR9 according to the uncorrected p-value).

The metric invariance analysis of the IMR scale across the two 
groups provided preliminary exploratory evidence that 12 of the 15 
items may exhibit equivalent factor loadings. These findings suggest 
that the IMR instrument captures similar constructs in both groups, 
but they should be interpreted cautiously due to the exploratory 
nature of the analysis and the limited sample size.

Figure 6
EGA 3-Factor Configural Models and Metric Invariant and Non-Invariant Items 
Across the Two Groups

Discussion

The present study represents the first application of network analysis 
to the IMR scale, offering a novel approach to understanding the 
interconnectedness of recovery-related dimensions in individuals with 
severe mental disorders. Through the use of the TMFG method, EGA, 
and measurement invariance techniques, we were able to identify key 
nodes, stable factor structures, and the extent to which the IMR scale 
functions equivalently across users and health professionals.

In a first step, we developed a network model based on the service 
user version of the IMR scale. Coping (IMR11) appears to be a central 
aspect of the recovery concept, and accordingly the estimated network 
shows high values in strength, betweenness, closeness, and expected 
influence. This reinforces the idea that having personal coping 
strategies is key to recovery. Coping strategies such as problem-
solving and search for social support have been shown to play a 
fundamental role in managing mental health challenges, particularly 
among individuals diagnosed with schizophrenia (Mitikhin et al., 
2024). By applying their own coping techniques, people can gain 
control over their thoughts, emotions, and behaviors, which often leads 
to improved mental well-being and even personal growth (Gautam et 
al., 2024). Mental health interventions should therefore prioritize the 
development and reinforcement of adaptive coping tools, rather than 
focusing predominantly on symptom management. Coping strategies 
such as underestimation (i.e., minimizing perceived threats), diversion 
(i.e., redirecting attention), compensatory satisfaction (i.e., seeking 
fulfillment in alternative domains), reaction control (i.e., regulating 
emotional expression), and positive self-instruction (i.e., engaging 

in constructive internal dialogue) represent valuable techniques 
that can support individuals in dealing with psychological stressors 
more effectively (Holubova et al., 2015). By understanding these 
relationships, professionals can tailor interventions to address specific 
needs and improve treatment outcomes.

Another item with a high value for betweenness was IMR5, which 
refers to time spent in structured roles. This indicates that engagement 
in meaningful activities can improve the recovery process, as has 
been observed in recent studies (Guerrero et al., 2024; Bjørkedal et 
al., 2023; Chai et al., 2024). It is likewise consistent with the view that 
having a purpose in life and being able to focus attention on aspects 
of the person unrelated to mental illness may improve prospects for 
recovery (Johansson et al., 2025). Nevertheless, the lack of configural 
invariance for IMR4 and IMR5 suggests that social contact 
outside the family and engagement in structured roles may be 
conceptualized differently by users and professionals, highlighting 
domains where recovery-related meanings may diverge between 
experiential and clinical perspectives.

We also conducted an exploratory graph analysis, identifying a 
3-factor solution as a plausible model. However, the presence of 
multiple alternative solutions across bootstrap samples indicates 
a degree of structural variability, therefore this 3-factor solution 
should be considered exploratory. The factor structures identified 
through EGA should be interpreted as tentative and hypothesis-
generating, rather than as definitive representations of the underlying 
construct, particularly in light of the limited stability of some 
centrality measures and the absence of clustering control. Based 
on their composition, we labeled these factors: Personal Growth 
and Recovery Planning, Social and Health Behavior Management, 
and Symptom Management and Resilience. The items included in 
the first of these factors underscore the importance of setting and 
achieving personal goals, acquiring knowledge about one’s mental 
health condition, engaging support from family and friends, and 
planning to prevent relapses. Together, these components form a 
model grounded in empowerment and strategic self-management. 
This approach emphasizes the active role of the individual in 
building resilience and maintaining long-term mental stability 
through informed, goal-directed actions. This interpretation is 
supported by existing literature: for example, Guerrero et al. (2024) 
found that participants reported progress in their recovery when they 
felt empowered and able to make autonomous decisions.

The composition of the second factor reflects a domain focused 
on social functioning and health-related behaviors. Here, the 
inclusion of items related to social relationships, structured activities, 
and community involvement suggests an emphasis on external 
interactions and lifestyle organization. By contrast, the presence of 
items addressing medication adherence and substance use highlights 
the importance of health maintenance and its impact on psychosocial 
well-being. This factor may represent a dimension encompassing 
both social integration and health management. Empirical studies 
have shown that participation in standardized intervention 
programs targeting these goals, such as the IMR program, leads to 
improvements in social functioning and reductions in substance use 
among individuals with severe mental illness (McGuire et al., 2014; 
Salyers et al., 2014). Similarly, recent studies support the importance 
of having meaningful support networks and engaging in personally 
meaningful social activities to enhance the recovery process 
(Guerrero et al., 2024; Høgh Egmose et al., 2023; Lee & Yu, 2024). 
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Although it is a less relevant aspect for users’ perception of recovery 
(Guerrero et al., 2024), adherence to pharmacological treatment has 
been shown to enhance important dimensions of personal recovery 
in individuals with schizophrenia, particularly by fostering greater 
engagement in help-seeking behaviors and active participation in the 
recovery process (Tapia et al., 2021).

Finally, the structure of the third factor relates to an individual’s 
ability to manage and recover from mental health problems. 
Specifically, it encompasses the practical and emotional aspects 
of coping, the process of symptom recovery, difficulties in daily 
functioning, and symptom distress, reflecting a cohesive domain of 
personal resilience and symptom management. Coping strategies 
refer to voluntary acts aimed at reducing stress, such as seeking 
help, talking about feelings, establishing self-care activities, and 
taking time for oneself (Gautam et al., 2024). In recovery-focused 
studies, individuals who employ positive coping strategies—such 
as planning and acceptance—tend to demonstrate higher levels of 
resilience (Holubova et al., 2015). This, in turn, results in lower 
levels of psychological distress and a stronger recovery orientation. 

This 3-factor structure aligns with findings from previous 
psychometric studies that utilized factor analysis of responses to the 
IMR scale (Hasson-Ohayon et al., 2008; Sklar et al., 2012; Jensen 
et al., 2019). However, the novel contribution of the present study 
lies in elucidating the relationships and the strength of association 
among the constituent items, with the aim of informing and 
optimizing intervention strategies. From an applied perspective, 
such exploratory patterns can still offer valuable insights for 
understanding recovery-related processes in individuals with severe 
mental health disorders, while underscoring the need for replication 
in larger, independent samples.

Lastly, the analysis was completed by studying the concordance 
between the networks obtained from the responses of service users 
and professionals. In general, the networks obtained appear to be 
similar, although one significant difference should be highlighted. 
IMR9 (relating to symptom recovery/relapse) emerged as the 
node with the highest loading in the users’ network, and its value 
was significantly higher than the corresponding value in the 
professionals’ network, which suggests that this item may hold more 
significance or be more strongly associated with the latent construct 
of recovery for users than for professionals. This could indicate 
that users perceive symptom relapse more directly in relation to 
their therapeutic progress, while professionals may conceptualize it 
differently. This item (IMR9) is part of the Symptom Management 
and Resilience factor. These results are consistent with the idea that 
users perceive changes in symptoms and their impact on functioning 
in a way that is distinct from the perception of professionals (Polat 
et al., 2020). Previous studies have shown that people with mental 
health problems focus their perception of the recovery process more 
on issues such as empowerment, creating a life project, having a 
satisfactory social network, and hope. The stronger loading of 
IMR9 in the user group should also be interpreted in light of the 
marked imbalance between user and professional samples, as well 
as the non-independence of professional ratings, which may have 
contributed to the observed group difference. Accordingly, this 
difference in perception must be taken into account so as to offer 
interventions that address all connected nodes, avoiding focusing 
efforts on controlling positive and negative symptoms of the disease. 
This finding highlights the robustness of the IMR scale and confirms 

that it can provide a consistent assessment of user and professional 
perceptions of the therapeutic process and recovery.

This study has several limitations that should be acknowledged. 
First, the sample size is relatively small, which may limit the statistical 
power, the estimation of predictability values and the stability of 
network estimations across the diverse recovery-related indicators. 
Although bootstrap procedures were used to examine the precision 
of edge weights and the stability of centrality indices, these methods 
provide only indirect evidence of power and do not replace a formal 
simulation-based assessment. Thus, these findings should be interpreted 
as exploratory, and future research should employ larger samples in 
order to evaluate the robustness of the observed networks. However, 
it is important to note that the study successfully recruited a clinical 
sample of 172 individuals with severe mental disorders, predominantly 
schizophrenia—a population for which recruitment is well-documented 
to be methodologically challenging due to cognitive impairments, 
symptom severity, engagement barriers, and other practical difficulties 
in clinical research settings (Bucci et al., 2015; Deckler et al., 2022). 
Beyond sample size considerations, the clinical relevance of the sample 
and the paired responses obtained from the participants’ reference 
professionals provide a rich, multi-perspective dataset that enhances the 
interpretability and ecological validity of the findings.

Furthermore, the inclusion criteria focused exclusively on 
individuals with severe mental disorders, which means that other 
clinical populations, such as those with substance use disorders or less 
severe mental health conditions, were not represented. This selective 
sampling may limit the generalizability of the network findings to 
broader mental health populations. Nevertheless, the detailed insights 
gathered from both service users and their professionals offer valuable 
information about recovery processes in severe mental illness that 
goes beyond the limitations imposed by sample size alone. 

Finally, while configural invariance was achieved for most items, 
two items—IMR4 (Contact with people outside of the family) 
and IMR5 (Time in structured roles)—did not meet this criterion, 
indicating potential differences in how these items are interpreted 
or evaluated by service users and professionals. Future research 
particularly longitudinal studies, should further explore these items 
to better understand their behavior, strengthen the relationships 
between recovery domains, and improve measurement equivalence 
across respondent types.

Despite these limitations, network analysis has proven to be a 
useful approach for understanding the structure of the IMR scale 
and for identifying the most relevant concepts for recovery from 
both user and professional perspectives. The results provide further 
support for a 3-factor structure for this scale, although the current 
study provides additional insight into the central concept of each 
factor. Importantly, the findings may inform therapeutic interventions 
in real-world settings by highlighting specific targets for clinical 
practice. For instance, the identification of Coping (IMR11) and 
Functional difficulties (IMR7) as central nodes suggests that 
clinical teams should prioritize personalized interventions aimed 
at enhancing coping strategies and functional skills. This could be 
effectively achieved through psychosocial rehabilitation programs 
or social skills training, which address these core areas of recovery. 
The prominence of nodes such as Relapse prevention plan (IMR8) 
and Progress towards personal goals (IMR1) indicates that clinical 
training programs should integrate content focused on relapse 
planning and patient empowerment. These elements are essential 
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for supporting sustained recovery and should be emphasized in 
professional development curricula. Additionally, the observed 
differences in centrality between service users and professionals—
such as the higher centrality of Symptom recovery (IMR9) among 
users—underscore the importance of fostering shared decision-
making. Addressing these divergences could help to strengthen 
the therapeutic alliance by aligning treatment expectations and 
enhancing collaborative care. In conclusion, based on the findings 
presented, identifying the recovery aspects that are most relevant 
to service users, as well as the similarities and differences between 
users’ and professionals’ perspectives, may help inform more 
personalized and person-centered approaches to mental health 
care. These approaches align with recovery-oriented models that 
emphasize respect, collaboration, and individual recovery goals 
(Boardman & Dave, 2020). 

In summary, this study adds to the literature on mental health recovery 
and highlights the utility of the IMR scale in shaping a line of research 
aligned with the needs of individuals with severe mental disorders.
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ABSTRACT

Psychometric Properties of the Montreal Cognitive Assessment (MoCA) 
in Spanish Adults
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Antecedentes: El Montreal Cognitive Assessment (MoCA) se emplea ampliamente para el rastreo cognitivo, pero 
su dimensionalidad y precisión por dominio requieren validación con métodos para ítems ordinales. El objetivo fue 
analizar la estructura interna del MoCA en una muestra comunitaria española sin deterioro cognitivo (DC) y examinar su 
relación con variables potencialmente relacionadas con el riesgo de DC. Método: Se evaluó a 1,767 adultos (18-89 años) 
españoles procedentes de centros de atención primaria mediante el MoCA y se registraron variables sociodemográficas 
y de salud. Se analizaron la estructura interna y propiedades métricas mediante modelos factoriales y teoría de respuesta 
al ítem, así como su asociación con variables externas y la concordancia de la solución resultante. Resultados: Los 
modelos teóricos contrastados no mostraron ajuste adecuado. La validación cruzada identificó una solución de 12 ítems 
en dos factores correlacionados (Mnésico y Múltiple), con ajuste excelente (CFI = .991; RMSEA = .019) y correlación 
latente r = .63. La versión abreviada mostró alta concordancia con la puntuación total (CCI = .96) y acuerdo sustancial 
en la clasificación dicotómica (k = .84). Conclusiones: El MoCA mostró una estructura de dos factores y asociaciones 
coherentes con variables externas como la edad, el nivel educativo y el riesgo vascular; se recomienda priorizar una 
interpretación dimensional.
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RESUMEN 

Background: The Montreal Cognitive Assessment (MoCA) is widely used for cognitive screening, but its dimensionality 
and domain-specific accuracy require validation with methods for ordinal items.  The objective was to analyze the internal 
structure of the MoCA in a cognitive impairment-free Spanish community sample and examine its relationship with 
variables potentially related to the risk of cognitive impairment. Method: A total of 1,767 Spanish adults (aged 18-89 
years) were assessed in primary care centers using the MoCA, and sociodemographic and health variables were recorded. 
Internal structure and metric properties were analyzed using factor models and item response theory, as well as their 
association with external variables and the concordance of the resulting solution. Results: The theoretical models tested 
did not demonstrate adequate fit. Cross-validation identified a 12-item solution in two correlated factors (Memory and 
Multiple), with excellent fit (CFI = .991; RMSEA = .019) and latent correlation r = .63. The abbreviated version showed 
high concordance with the total score (ICC = .96) and substantial agreement in dichotomous classification (k = .84). 
Conclusions: The MoCA exhibited a two-factor structure and consistent associations with external variables such as age, 
educational level, and vascular risk; a dimensional interpretation is recommended.
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Cognitive screening instruments enable quick, cost-effective 
assessments in the general population and facilitate referral to more 
comprehensive neuropsychological evaluations when appropriate 
(Chithiramohan et al., 2024). Their usefulness, however, depends 
on robust psychometric evidence to support structural validity and 
proper item functioning (Mokkink et al., 2024; Wen et al., 2025).

Since its introduction, and especially in the last decade, the Montreal 
Cognitive Assessment (MoCA; Nasreddine et al., 2005) has become 
established as a widely used test in screening for mild cognitive 
impairment (MCI) (O’Caoimh et al., 2025; Wen et al., 2025). Recent 
meta-analyses support its diagnostic accuracy (with cut-off points 
between < 23 and < 25 maximizing the sensitivity-specificity balance) 
and suggest greater sensitivity than the Mini-Mental State Examination 
(MMSE) in detecting MCI (Ciesielska et al., 2016; Islam et al., 2023). 
It is organized into seven domains, and while this guides practice, it 
does not in itself guarantee dimensional validity and requires empirical 
verification with appropriate methods (Sala et al., 2020; Wen et al., 
2025). Although the MoCA was originally designed to sample multiple 
cognitive domains, it remains unclear whether its items primarily reflect 
a single general cognitive factor, multiple correlated dimensions, or a 
hierarchical structure, as prior research has reported inconsistent latent 
solutions across populations and analytic approaches (Sergi et al., 
2025). Structural validity studies in community populations in Portugal 
(Duro et al., 2010; Freitas et al., 2012, 2015), Ireland (Coen et al., 2016), 
Chile (Cancino et al., 2020) and China (Luo et al., 2022) have, for 
example, reported divergent solutions ranging from six-factor models 
and hierarchical structures to more parsimonious models, thereby 
reinforcing the need to verify dimensionality in each population. Most 
of these studies have approached the question from the perspective of 
classical test theory (CTT) using confirmatory factor analysis (CFA) 
within the framework of structural equation modelling (SEM) (e.g., 
Coen et al., 2016; Duro et al., 2010; Freitas et al., 2012). While this 
is a valuable approach, it does not provide information on item-by-
item performance or conditional accuracy across the latent trait (θ). 
At the same time, studies based on item response theory (IRT) have 
characterized MoCA at the item level, quantifying discrimination and 
information across θ and, therefore, conditional accuracy (Embretson 
& Reise, 2013). Rasch analysis (partial credit model [PCM]) and IRT 
models for ordinal items (graded response model [GRM]) present 
information profiles differentiated by domain: memory items and 
some executive function items provide greater discrimination and 
information, while orientation and naming items show a ceiling effect, 
supporting the use of multidimensional approaches (Aiello et al., 2022; 
Freitas et al., 2015; Tsai et al., 2012). A recent review reports substantial 
cross-population heterogeneity in MoCA factor solutions and item 
functioning (Sergi et al., 2025). Accordingly, its dimensional structure 
should be empirically verified in each population in which it is applied. 

In Spain, the MoCA has shown adequate reliability (Pereiro et 
al., 2017), high test-retest stability (Lozano Gallego et al., 2009) 
and good-to-excellent inter- and intra-rater agreement (Porto, 2015), 
as well as satisfactory convergent validity (Pereiro et al, 2015, 
2017; Vallés-Salgado et al., 2024) and criterion validity (Lozano 
Gallego et al., 2009; Matías-Guiu et al., 2017; Ramírez-Moreno 
et al., 2022; Vallés-Salgado et al., 2024), including community-
based normative data (Ojeda et al., 2016; Pereiro et al., 2017) and 
recent clinical evidence on diagnostic performance in memory-
clinic settings (Vallés-Salgado et al., 2024). However, evidence 

remains comparatively limited for structural validity in large 
community samples spanning a broad adult age range, particularly 
using methods appropriate for ordinal items and complemented 
with item-level modeling to document conditional measurement 
precision (Bugallo-Carrera et al., 2024; Vallés-Salgado et al., 2024). 
Consistent with best-practice test-validation frameworks, defensible 
score use requires evidence of a replicable dimensional structure and 
appropriate item functioning across key subgroups; thus, beyond 
Spanish studies focused on norms and diagnostic accuracy, the 
present study examines the MoCA’s latent structure and conditional 
precision using modern psychometric approaches in a large, 
cognitive-impairment–free community dwelling sample (Badham et 
al., 2025; Ferrando et al., 2025). Likewise, evidence remains scarce 
on the relationship between MoCA and vascular risk and lifestyle 
biomarkers with prognostic relevance (e.g., composite indices such 
as CAIDE or ANU-ADRI), associations which have been found in 
other populations (Guo et al., 2024; Yin et al., 2024). This evidence 
is directly relevant for community screening and referral, where 
decisions depend on measurement precision in the range where early 
impairment is expected. 

In view of the above, this study aimed to validate the MoCA 
in a large cognitive impairment-free Spanish community dwelling 
sample (aged 18-89 years) by assessing: (a) its internal structure; 
(b) its measurement properties by factor; and (c) its relationship 
with vascular risk indicators and lifestyle, in a framework 
integrating CTT and IRT.

Method

Participants

The sample comprised 1,767 adults aged 18-89 years (M = 51.5, 
SD = 16.2), of whom 58.5% were women. Participants were drawn 
from four independent community-based studies (n = 539, 223, 
626, and 379) conducted in primary care settings in Castilla y León 
(Spain). Inclusion criteria were being 18 years of age or older, having 
Spanish as a native language, agreeing to participate voluntarily, and 
providing informed consent. Exclusion criteria included a history 
or diagnosis of neurological conditions with potential impact on 
cognition (e.g., dementia, MCI), stroke or traumatic brain injury, 
systemic diseases with cognitive impact (e.g., diabetes), significant 
sensory or motor limitations, illiteracy, incomplete MoCA, or prior 
professional familiarity with MoCA. Detailed sample characteristics 
are presented in Table 1.

Instruments

Montreal Cognitive Assessment (MoCA)

The MoCA is a cognitive screening test with a maximum score 
of 30 points that assesses seven domains: visuospatial/executive 
functions, naming, memory, attention, language, abstraction, and 
orientation. We administered the official Spanish version 8.1 of the 
MoCA (Nasreddine et al., 2005). This version has been previously 
validated linguistically (Acquadro et al., 2012). For an expanded 
description of the items, domains and score ranges, see Table S1.
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Table 1
Demographic Characteristics of the Sample (N = 1,767)

Variable Levels Summary
Sociodemographic variables

Age (years) 54 [39-65]
Sex Women / Men 1,034 (58.5%) / 733 (41.5%)
Education level Primary / Secondary / University 290 (16.4%) / 681 (38.5%) / 796 (45.0%)
Employment Employed/ Unemployed 1,391 (78.7%) / 376 (21.3%)

Occupational field (CNO-11)
Natural Sciences / Art and Culture / Health / Social Sciences and 
Education / Processing and Manufacturing / Primary Resources / 
Finance and Administration / Transportation / Sales and Services

465 (33.4%) / 299 (21.5%) / 176 (12.7%) / 165 (11.9%) / 114 (8.2%) 
/ 83 (6.0%) / 56 (4.0%) / 29 (2.1%) / 4 (0.3%)

Level of professional 
qualifications A / B / C / D 83 (6.0%) / 452 (32.5%) / 375 (27.0%) / 481 (34.6%)

Clinical variables
SBP / DBP (mmHg) 124 [112-137] / 78 [71-86]
Hypertension Yes / No 594 (33.6%) / 1,173 (66.4%)
BMI Underweight / Normal weight / Overweight / Obesity 29 (1.6%) / 749 (42.4%) / 670 (37.9%) / 319 (18.1%)
BMI (kg/m²) 25.7 [22.9-28.8]
Total cholesterol (mg/dL) 193 [170-218]
HDL / LDL (mg/dL) 57 [49-69] / 114 [94-135]
Triglycerides (mg/dL) 88 [67-120]
Glucose (mg/dL) 86 [80-93]
Antidepressants / Anxiolytics Use 100 (5.7%) / 122 (6.9%)

Lifestyle
Alcohol Non-drinker / Low-risk drinker / At-risk drinker 564 (31.9%) / 945 (53.5%) / 258 (14.6%)
Alcohol (SDU/wk) 2.2 [0.0-6.3]
Physical activity Low/ Moderate / High 242 (13.7%) / 929 (52.6%) / 596 (33.7%)
Physical activity (MET-min/wk) 2,970 [1,485-4,348]

Variable Levels Summary

Smoking never smoked / ex-smoker > 5 years / ex-smoker 1-5 years / ex-
smoker 0-1 year / yes, regularly 857 (48.5%) / 512 (29.0%) / 75 (4.2%) / 32 (1.8%) / 291 (16.5%)

PYI 13.6 [5.5-28.9]
CAIDE Index

CAIDE index Very low risk / Low risk / Moderate risk / High risk / Very high risk 1,073 (60.7%) / 389 (22.0%) / 184 (10.4%) / 114 (6.5%) / 7 (0.4%)
Note. Continuous variables are reported as median [IQR]; categorical variables as n (%). Rows for Occupational field (CNO-11) and Professional qualification levels were 
computed within the Employed subgroup (n = 1,391). Alcohol categories follow Spain’s Ministry of Health thresholds (≤1 SDU/day for women; ≤2 SDU/day for men; reported 
here as SDU/wk). CNO-11 = Clasificación Nacional de Ocupaciones 2011 [National Classification of Occupations 2011 (CNO-11)]; SBP: systolic blood pressure; DBP: 
diastolic blood pressure; BMI = body mass index; HDL = high-density lipoprotein; LDL = low-density lipoprotein; MET = metabolic equivalent of task; PYI = pack-year 
index; CAIDE = Cardiovascular Risk Factors, Aging and Dementia.

Sociodemographic Variables

We recorded age, sex (assigned at birth), educational level, coded 
according to the Spanish system as illiterate, primary education 
(≤ 12 years of schooling), secondary education (13–15 years) or 
university studies (≥ 16 years), employment status, occupational 
field according to the Clasificación Nacional de Ocupaciones de 
España (Spanish National Classification of Occupations) (CNO-11) 
and level of professional qualification (categories A–D) according 
to the criteria of the Instituto Nacional de Estadística (National 
Institute of Statistics [INE]) (2011).

Clinical Variables

The use of antidepressants and/or anxiolytics was obtained by interview 
and verification in medical records. Blood pressure was measured with an 
OMRON M10-IT sphygmomanometer (Omron Healthcare, Kyoto, Japan) 
by taking three readings and averaging the last two, on the dominant arm, 
with the participant seated and after ≥ 5 minutes of rest, according to the 
European Society of Hypertension recommendations (Williams et al., 
2018). Hypertension was defined as systolic blood pressure ≥ 140 

mmHg or diastolic blood pressure ≥ 90 mmHg, a prior diagnosis, or 
antihypertensive treatment.

Body mass index (BMI = kg/m²) was calculated and classified, 
following WHO criteria, as obese (BMI ≥ 30 kg/m²), overweight 
(25-29.9 kg/m²), and normal weight (< 25 kg/m²). Fasting blood 
tests were carried out (total cholesterol, HDL, triglycerides, and 
glucose), and LDL was estimated with the Friedewald formula.

Lifestyle

Alcohol use was recorded through a structured questionnaire 
about the quantity and type of alcoholic drinks consumed in the 
previous seven days, expressed as standard drink units (SDUs) per 
week (1 SDU = 10 g of pure alcohol). Participants were classified 
in three categories, following the recommendation of the Spanish 
Ministry of Health (2020): non-drinker, low-risk drinker, and at-
risk drinker. Physical activity was assessed using the short version 
of the IPAQ (Craig et al., 2003), deriving MET-min/week and the 
categories low/moderate/high. Smoking status was recorded to 
calculate the pack-year index (PKI).



164

Arjol et al. / Psicothema (2026) 38(3) 161-172

CAIDE Index

The cardiovascular risk factors, aging and incidence of dementia 
(CAIDE) score was estimated as the weighted sum of age, sex, 
educational level, blood pressure, total cholesterol, BMI, and physical 
activity. The range is 0-15, and an ordinal classification with five 
levels—very low risk (0-5), low (6-7), moderate (8-9), high (10-
11), and very high (12-15)—was used given its greater informative 
capacity and clinical utility (Kivipelto et al., 2006; Sindi et al., 2015).

Procedure

A multi-sample, instrumental study based on secondary data 
analysis was carried out. Data were drawn from four independent 
primary care–based studies implemented in community primary 
care settings in Castilla y León (Spain), with in-person assessments 
conducted under a shared standardized fieldwork framework. 
Trained professionals administered the MoCA and collected the 
remaining measures, and data quality was monitored throughout 
the fieldwork. Data collection occurred between October 2021 and 
September 2024. The databases of the four studies were integrated 
into an initial repository (N = 2,255) using variable harmonization 
and pre-specified cleaning rules. The studies initially contributed n 
= 610 (Martí-Lluch et al., 2023), 273 (Llamas-Ramos et al., 2024), 
965 (Lugones-Sánchez et al., 2023), and 407 (Vicente-Gabriel et al., 
2024) participants, respectively. For the present secondary analysis, 
range, consistency, and plausibility checks were applied, and a fully 
anonymized analytical dataset including only complete records for 
the variables used in the analyses was created prior to psychometric 
modeling. All studies were approved by the corresponding Ethics 
Committee and complied with the Declaration of Helsinki (World 
Medical Association, 2025). After cleaning the integrated database, 
299 participants were excluded with type 2 diabetes, 23 with stroke 
prior to the MoCA, one with a neurological disorder, and 165 due to 
incomplete MoCA, producing a final sample of N = 1,767.

Data Analysis

To characterize the sample, we calculated descriptive statistics, 
with absolute frequencies and percentages for categorical variables 
and median and interquartile range (IQR) for continuous variables, 
as indicated by the Shapiro–Wilk test and inspection of histograms 
and Q–Q plots. Floor and ceiling effects were analyzed for the 
total MoCA score and for each resulting subscale (defined a priori 
as ≥20% of observations at the minimum or maximum value, 
respectively). Internal consistency was estimated using Cronbach’s 
alpha (α) and McDonald’s omega (ω) calculated on polychoric 
matrices; ω was included as a reliability estimate that is less 
dependent on restrictive assumptions for ordinal items. Hierarchical 
omega (ωh) was reported only when multidimensional or bifactor 
representations were evaluated. 

Validation of the internal structure was performed in several 
phases. First, CFA was performed on the entire sample, with 
five theoretical models contrasted: 1) a unidimensional baseline 
model; 2) a two-factor correlated model (Verbal Memory and 
Executive Attention), as proposed by Duro et al. (2010); 3) a six-
factor correlated model representing the theoretical domains of the 
test, following Freitas et al. (2012); 4) a second-order hierarchical 

model in which a global cognition factor accounts for covariance 
among first-order domains (Kline, 2023); and 5) a bifactor model 
with a general factor and domain-specific group factors, included 
as a diagnostic specification consistent with prior dimensionality 
evaluations in MoCA research (Luo et al., 2019) and broader 
structural syntheses (Sergi et al., 2025). The bifactor model was 
tested to quantify the proportion of common variance attributable 
to a general factor relative to specific factors and to inform 
interpretation of the total score and the incremental reliability of 
subscale scores (Kline, 2023; Luo et al., 2019). All CFAs were 
estimated for ordinal items using weighted least squares mean and 
variance adjusted (WLSMV, theta parameterization, χ² scaled). The 
fit was assessed using the comparative fit index (CFI), the Tucker-
Lewis index (TLI), the root mean square error of approximation 
(RMSEA, 90% CI) and the standardized root mean square 
residual (SRMR) according to a priori criteria (CFI/TLI ≥ .95; 
RMSEA ≤ .06; SRMR ≤ .08) (Hu & Bentler, 1999). For bifactor 
specifications, additional diagnostics were computed, including 
explained common variance (ECV) and bifactor reliability indices, 
and local dependence was evaluated using Q3 statistics. 

In addition, we used an exploratory approach with cross-
validation. The sample was randomly divided into two equivalent 
subsamples (exploratory, n = 884; confirmatory, n = 883) using 
simple random assignment with a fixed seed. Comparability between 
subsamples was examined with homogeneity checks for age, sex, 
and educational level (Table S2). In the exploratory subsample, 
an exploratory factor analysis (EFA) was applied to a polychoric 
matrix using ULS (minres) and oblimin rotation. The number of 
factors was determined by parallel analysis (500 replications), and 
KMO and Bartlett’s test of sphericity were reported. Item retention 
followed prespecified psychometric criteria aimed at obtaining a 
stable and interpretable solution. Items were retained when they 
showed salient primary loadings on a single factor and adequate 
communalities. Items were considered for exclusion when they 
showed extreme floor or ceiling effects with limited variability, 
very low communalities, or weak and unstable contributions to the 
common factor structure. The resulting structure was validated in 
the confirmatory subsample using CFA, where its fit was compared 
to an alternative bifactor model.

Following factorial validation, multidimensional item response 
theory (MIRT) models were fitted, including a bifactor (general 
and specific factors) to evaluate essential unidimensionality and 
potential local dependence, and a two-factor correlated model.

Agreement between the full score and the abbreviated version 
was estimated using the intraclass correlation coefficient (ICC, 95% 
CI). Dichotomous agreement (normal performance vs. possible 
cognitive impairment) was assessed using Cohen’s κ (95% CI). 
For the full MoCA, classification was based on the conventional 
cutoff of a total score < 26 originally proposed by Nasreddine et 
al. (2005) and widely used in cognitive screening research (e.g., 
Islam et al., 2023; Tsoi et al., 2017). An equivalent cutoff for the 
12-item form was derived using equipercentile linking between the 
full and short-form scores: the percentile corresponding to the < 26 
classification in the full-score distribution was identified, and the 
short-form integer threshold matching that percentile was selected. 
The linking function was logit-smoothed, and uncertainty was 
quantified via bootstrap resampling to obtain confidence intervals.  
Finally, associations between MIRT-derived latent scores and 
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sociodemographic, clinical, and lifestyle variables were examined 
using Spearman correlations. Additionally, a MIMIC-type 
structural equation model was specified for the two-factor CFA, 
in which predictors regressed directly on the latent factors. This 
model was estimated using robust maximum likelihood (MLR), 
and standardized effects were reported. As an additional analysis, 
we fitted regressions on the latent scores obtained through EAP.

All analyses were performed in R 4.3.1 (R Core Team, 2023) 
using lavaan (Rossel, 2012) and semTools (Jorgensen et al., 2016) 
for models with ordinal items and mirt (Chalmers, 2012) for IRT 
analyses. The significance level was set at α = .05 (two-tailed). 
Reproducible code and analysis scripts are available. 

Results

Evidence of Validity Based on Internal Structure

None of the five theoretical models tested using CFA met the full 
set of prespecified fit criteria (CFI/TLI ≥ .95; RMSEA ≤ .06; SRMR 
≤ .08). Complete fit indices are provided in Table S3. Parallel 
analysis suggested up to four factors; however, eigenvalues 
attenuated sharply after the second factor (F1 = 3.771; F2 = 0.929; 
F3 = 0.265; F4 = 0.078). In cross-validation, exploratory factor 
analysis (EFA) of the exploratory subsample (n = 884) identified 
a 12-item solution grouped into two correlated factors. The first 
factor, Memory, consists of the five delayed recall items, and the 
second, the Multiple factor, comprises following items: the category 
switch, cube copying, clock drawing, naming lion and rhinoceros, 
subtraction, and train-bicycle similarity. Accordingly, the two-
factor solution was retained and explained 41.1% of the common 
variance (22.5% and 18.6% per factor) (see Tables S4–S6). This 
structure showed excellent fit in the confirmatory subsample 

(n = 883): CFI = .991; TLI = .988; RMSEA = .019 [90% CI; 
.012, .025]; SRMR = .046. A bifactor (general-specific) model 
did not provide a substantial improvement over the two-factor 
model (ΔCFI = .005; ΔRMSEA = .005), so the latter was retained for 
parsimony. Additional bifactor diagnostics suggested only moderate 
general-factor saturation (ECV = .58; ωh = .54) and limited 
specific-factor reliability (ωs Memory = .27; ωs Multiple = .39), 
with no evidence of meaningful local dependence (maximum 
positive Q3 = .029; 0 item pairs with Q3 > .20) (see Table S7). The 
retained structure explained 39.9% of the common variance (item 
R² values are presented in Table S8).

MIRT analyses of the general–specific (bifactor) specification 
showed estimation anomalies and lack of stable convergence, so 
this specification was not interpreted further. Instead, the two-
correlated-factor model converged to a stable and consistent 
solution (M2(51) = 92.45, p < .001; RMSEA = 0.020 [90% CI; .013, 
.026]; SRMR = 0.023; CFI = 0.990; TLI = 0.987; AIC = 25431.12; 
and BIC = 25582.8), with information profiles differentiated by 
factor and latent correlation r = .625.

The S-X² item fit was acceptable, and there was no relevant 
local dependence (|Q3| > .20) (see Table S7). Discrimination 
scores ranged from 1.35 to 2.00 for the Memory factor and 1.07 
to 2.30 for the Multiple factor (Table S9). The item information 
curves (IIC) and test information curves (TIC) (Figure 1) showed 
distinct accuracy profiles: the Multiple factor reached its maximum 
information (information = 2.606) at a low ability level (θ = -2.9, 
SEM = 0.619), with information decreasing as θ increased; while the 
Memory factor reached its maximum (information = 3.071) across a 
broader ability range (θ = 0.3, SEM = 0.571).

Table 2 summarizes the reliability analysis of the MoCA, its 
official domains, and final subscales. The mean MoCA score 
was 24.10 (SD = 3.77; skewness = -0.81). There were marked 

Figure 1 
Item Information Curves From the Two-Factor MIRT Model

Note: Item Information Curves from the two-factor MIRT model. Memory Factor items peak in the low–mid θ range; Multiple Factor items peak mostly below the mean and lose 
precision at higher θ.
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Table 2
Descriptive and Reliability Analysis of MoCA Items (N = 1,767): Total Scale, Theoretical Domains and Final Subscales 

Scale / Domain No. of Items Range Mean (SD) Floor (%) Ceiling (%) Cronbach’s 
α

McDonald’s 
ω Skewness Kurtosis

MoCA (Total Score) 28 0-30 24.1 (3.77) 0.0% 3.5% .736 .717 -0.81 0.51
MoCA Domains

Visuospatial/Executive 5 0-5 3.73 (1.2) 0.3% 29.2% .450 .434 -0.70 -0.11
Naming 3 0-3 2.90 (0.4) 0.2% 90.8% .570 .575 -3.87 17.42
Attention 4 0-6 5.04 (1.1) 0.1% 46.0% .510 .387 -1.41 1.63
Language 3 0-3 2.26 (0.8) 2.8% 46.0% .410 .344 -0.83 -0.06
Abstraction 2 0-2 1.63 (0.6) 5.1% 67.8% .460 NE -1.29 0.65
Delayed Recall 5 0-5 2.90 (1.6) 11.0% 19.2% .710 .673 -0.37 -0.95
Orientation 6 0-6 5.92 (0.4) 0.0% 93.0% .640 .271 -5.02 34.26

12-item version of MoCA (Total 
Score) 12 0-14 9.99 (2.76) 0.00% 8.7% .703 0.712 -0.63 0.09

Final Subscales (FA Model)
Memory Subscale 5 0-5 2.90 (1.60) 11.0% 19.2% .673 .673 -0.37 -0.95
Multiple Subscale 7 0-9 7.22 (1.69) 0.0% 25.4% .551 .585 -1.10 0.90

Note. Scale reliability is reported using Cronbach’s alpha (α) and McDonald’s omega (ω). Alpha is provided to facilitate comparability with prior MoCA studies, whereas omega 
(computed from polychoric correlations) is reported as a less assumption-dependent estimate for ordinal items. Total score values for the abbreviated version and for each factor 
are based on the sum of their component items. NE = not estimable (e.g., omega cannot be computed or is unstable for very short domains, such as two-item components); FA = 
factor analysis.

ceiling effects across several theoretical domains according 
to the prespecified criterion, including Visuospatial/Executive 
(29.2%), Naming (90.8%), Attention (46.0%), Language (46.0%), 
Abstraction (67.8%), and Orientation (93.0%) (see Table S10). 
No domain-level floor effects reached the prespecified threshold 
(≥20% at the minimum score). In terms of internal consistency, 
most domains had ω < .60, with the exception of Delayed Recall 
(ω = .683). Internal consistency was: ω_total = .717; ω_hierarchical 
= .613. The Memory factor showed ω = .683 (skewness = -0.26), 
while the Multiple factor had ω = .585 (skewness = -1.10).

Evidence of Validity Based on Relationships With Other 
Variables

The Memory factor was moderately associated with 
age (ρ = -0.46), educational level (ρ = 0.40), and the 
CAIDE index (ρ = -0.47), and more weakly associated with 
hypertension (ρ = -0.29) and BMI (ρ = -0.24). The Multiple 
factor showed moderate correlations with age (ρ = -0.55), 
educational level (ρ = 0.48), and CAIDE (ρ = -0.48), as 
well as a significant association with sex (ρ = -0.09) and 
hypertension (ρ = -0.32). All coefficients reached p < .001. 
The remaining variables showed no or small associations 
with the latent scores and did not contribute incremental 
variance to the MIMIC models (|ρ| < .10 and/or q > .05).

In the adjusted MIMIC model, the explained variance was R² = .378 
for the Memory factor and R² = .545 for the Multiple factor. The results 
indicated that age (β = -0.43), education (β = 0.26), sex (β = 0.16), 
and BMI (β = -0.06) were significant predictors of performance on 
the Memory factor, while the significant predictors for the Multiple 
factor were age (β = -0.45), education (β = 0.36), and sex (β = -0.23) 
(see Table S11).

Finally, the agreement between the total MoCA score and the 
12-item reduced version for classifying subjects’ cognitive status 
(normal score or suspected cognitive impairment) was assessed. For 
continuous scores, the ICC (3, k) was 0.96 (95% CI [.956, .961]). 

For dichotomous classification (normal performance vs. possible 
impairment), the short-form cut-off was <11 (Table S12). Categorical 
agreement was κ = 0.84 (95% CI [0.819, 0.860]), with 92.2% overall 
agreement (95% CI [91.1%, 93.1%]). In terms of classification, 
764/804 subjects with normal performance and 971/1000 with 
possible impairment were correctly classified. We found 40 false 
negatives and 29 false positives.

Discussion

In a large cognitive impairment-free Spanish community dwelling 
sample (N = 1,767) spanning early adulthood to old age (18-89 
years), the MoCA yielded a correlated two-factor solution (Memory 
and Multiple) comprising 12 items. This study extends previous 
Spanish validation efforts— which have provided valuable evidence 
on normative adjustments and screening cut-offs (e.g., Pereiro et 
al., 2017; Vallés-Salgado et al., 2024)—by providing large-sample 
evidence on internal structure and item-level measurement precision 
in a cognitive impairment–free community sample using ordinal 
modeling, internal cross-validation, and IRT information functions. 
This solution offers a more parsimonious and interpretable reading 
of cognitive performance than alternatives based on discrete domains 
(e.g., Coen et al., 2016; Duro et al., 2010). Given the heterogeneity 
in MoCA factor solutions and item functioning reported across 
populations, these results further support the need for population-
specific verification and careful score interpretation based on locally 
supported measurement evidence (Badham et al., 2025; Sergi et al., 
2025). The choice of a correlated two-factor model over a general–
specific bifactor model is congruent with current recommendations to 
prioritize simple models with substantive validity and robust empirical 
performance (Kline, 2023; Marsh et al., 2004; Rodríguez et al., 2016). 

From a neuropsychological and neuroscientific perspective, the 
two-factor solution can be explained by current models of brain and 
cognitive function based on neural networks (Dragomir & Omurtag, 
2021). These models align with the concept of interconnected yet 
distinct dynamic networks, including the episodic memory network 
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(Qu et al., 2025) and the prefrontal cortex network and its connectivity 
(Menon & D’Esposito, 2021). First, the Memory factor comprises 
the five delayed free recall items on the verbal episodic memory 
task. This set of items explores the ability to retrieve previously 
learned and consolidated verbal information as part of the memory 
process. Studies on dynamic cellular and molecular mechanisms 
involved in memory have identified specific neuronal engrams for 
the encoding, consolidation, and retrieval of information, primarily 
involving the hippocampus and the medial and ventromedial 
prefrontal cortex, among others (Tallman et al., 2024; Teng et al., 
2025). While being a very specific factor, it is also a prominent one; 
it has been observed that worsening performance on free recall tasks 
can be considered a predictor of the preclinical and asymptomatic 
phase of Alzheimer’s disease, and is even associated with plasma 
biomarkers (Aschenbrenner et al., 2024; Grober et al., 2022, 2023).

Secondly, the Multiple factor includes seven items exploring 
cognitive abilities that depend on multiple neural networks with a 
markedly integrative character. These include visuoconstructive and 
visuospatial skills, as well as the executive components of cognitive 
flexibility and planning (tested with the category switch, cube copying 
and clock drawing items), the ability to identify and name visual 
stimuli (lion and rhinoceros items), and the capacity for conceptual 
reasoning, semantic categorization, and cognitive flexibility (train-
bicycle similarity item). Sustained attention, working memory, 
calculation, and executive control (serial subtraction items) are skills 
whose performance has been linked in prior neurocognitive models 
to distributed cortico-subcortical systems and frontoparietal control 
resources, rather than to a single localized network (Dragomir & 
Omurtag, 2021; Hobeika et al., 2016; Imai et al., 2022). All of these 
networks support the functioning involved in various cognitive skills 
that require the integration of cortical and subcortical information 
and share a common frontal executive component. Lesions in any 
area or connection involved in these networks may result in poorer 
performance on this second factor.

Regarding validity evidence on the basis of relationships with 
other variables, the associations with age and educational level 
were moderate and in the expected direction, supporting construct 
validity (Aiello et al., 2022; Pereiro et al., 2017; Sachs et al., 2022). 
Additionally, the associations with cardiometabolic indicators—
hypertension and BMI—and with the CAIDE index suggest that 
MoCA scores and their factors can capture gradients of vascular 
and lifestyle risk with prognostic relevance (Lentoor & Myburgh, 
2022). This pattern is in line with previous evidence documenting 
how MoCA performance worsens along the cardiovascular 
disease continuum (Gagnon et al., 2022) and with reviews linking 
cardiovascular risk indices to cognitive impairment and dementia 
(Jia et al., 2023). Furthermore, associations between risk scores 
(e.g., CAIDE/ANU-ADRI), tau pathology, and cognition have been 
described in community cohorts (Guo et al., 2024; Yin et al., 2024). 
Taken together, these findings offer validity evidence based on 
relationships with other score variables versus clinical markers and 
composite indices, although caution is required when interpreting 
the above, given the lack of widespread validation for this index 
in Spain (Geethadevi et al., 2023; Kivipelto et al., 2006; Nicotra et 
al., 2024). Accordingly, these associations should be interpreted as 
supportive correlational evidence in a community screening context, 
rather than as diagnostic or causal evidence.

From a psychometric perspective, the findings are consistent 
with studies that question domain-based dimensionality and support 
more parsimonious models for their stability and interpretability 
(Coen et al., 2016; Duro et al., 2010; Roalf et al., 2016). Consistent 
with this literature, none of the prespecified theoretical CFA models 
achieved acceptable fit. This likely reflects structural features 
of the MoCA in community samples: brief ordinal items with 
heterogeneous content and pronounced ceiling effects can attenuate 
the inter-item covariance needed to support complex, domain-based 
or hierarchical specifications. Consequently, empirically derived, 
parsimonious structures may show greater stability than theoretically 
imposed ones, in line with the cross-cultural heterogeneity reported 
in recent structural reviews (Sergi et al., 2025). Regarding reliability, 
the moderate internal consistency observed—particularly for the 
Multiple factor—is expected given the brevity of the subscales, the 
heterogeneity of the cognitive processes involved, and the marked 
skewness typical of non-clinical samples. In this context, classical 
internal consistency indices may underestimate measurement quality; 
therefore, interpretation benefits from a dimensional approach 
supported by item response theory and conditional measurement 
precision. Our findings align with several psychometric studies in 
which a relatively distinct memory factor emerges alongside factors 
capturing other cognitive functions of varying complexity (Cancino 
et al., 2020; Coen et al., 2016; Duro et al., 2010; Freitas et al., 2012, 
2015). In Portugal, two well-fitting factors have been described: a 
memory factor and another that integrates visuospatial, attentional, 
and executive components (Duro et al., 2010; Freitas et al., 2012, 
2015). This pattern is similar to the findings of our study, although 
the exact composition of the two resulting factors is not identical. 
Importantly, our structure was derived at the item level, whereas 
Duro et al. (2010) analyzed aggregated subtests; thus, our Memory 
factor is strictly operationalized by delayed recall, and the Multiple 
factor aggregates heterogeneous non-mnemonic tasks, so these 
factors are not isomorphic to the Verbal Memory and Executive 
Attention domains previously described. Similarly, comparisons 
with Luo et al. (2019) require caution, as their bifactor modeling was 
used to evaluate essential unidimensionality rather than to propose a 
comparable two-factor content structure. Furthermore, IRT evidence 
shows inconsistent information per item and ceiling effects, which 
encourages interpretations by profile and questionnaire abridgement 
based on measurement properties for screening purposes (Aiello et 
al., 2022; Coen et al., 2016; Roalf et al., 2016). Accordingly, we 
emphasize factor-level interpretation and conditional precision, 
together with local normative data, to support use in community 
screening contexts (Pereiro et al., 2017; Vallés-Salgado et al., 2024).

The results also have implications for cognitive impairment 
screening in community settings. The Memory factor is particularly 
useful in measuring delayed free recall, an episodic memory index 
with recognized diagnostic value (Islam et al., 2023; Nasreddine 
et al., 2005; Tsoi et al., 2017). Overall, the relationships between 
the Multiple factor and cardiometabolic risk are consistent with the 
hypothesis of dopaminergic decline and prefrontal compensation, 
changes which are characteristic of aging (Bäckman et al., 2006; 
Cabeza, 2002). This pattern is consistent with known modifiable 
targets (e.g., blood pressure and metabolic control) and suggests 
that monitoring by factors can provide additional information in 
community follow-up. At the same time, the high concordance 
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observed between the 12-item form and the full MoCA total score 
supports continuity with standard screening practice based on 
total scores, facilitating practical interpretation without implying 
structural equivalence.

Information curves indicate that the Memory factor offers greater 
measurement precision in the clinically relevant range for early 
detection, while the Multiple factor concentrates information at low 
levels and displays a ceiling effect at mid-to-high performance levels; a 
pattern consistent with the IRT literature on delayed recall, calculation, 
attention, and executive functions, compared to tasks with a marked 
ceiling effect such as orientation or naming (Luo et al., 2019; Roalf et 
al., 2016; Sachs et al., 2022). More specifically, peak information for the 
Multiple factor at very low trait levels (θ far below the mean) reflects 
targeting toward poorer performance (i.e., greater discrimination among 
lower-performing individuals), rather than a floor effect (accumulation 
of minimum observed scores); in a high-functioning community 
sample, this targeting yields limited resolution at average-to-high ability 
levels and is expressed as reduced differentiation near the upper end 
of observed performance (a ceiling-type limitation). In community 
settings where prevention is a priority, a factor-based interpretation can 
help guide referral decisions, optimize resources, and avoid unnecessary 
testing (Coen et al., 2016; Islam et al., 2023; Pereiro et al., 2017). 
Clinically, this pattern supports using the Multiple factor primarily for 
screening and referral when poorer performance is suspected, whereas 
monitoring subtle change within the normal range should be interpreted 
with caution and, when needed, complemented with more demanding 
measures and the Memory factor (Luo et al., 2019; Roalf et al., 2016; 
Sachs et al., 2022). In practice, this factor-level information may add 
value over the total score when interpreting borderline performances, 
monitoring change, or deciding referral in primary care and community 
settings. Furthermore, in individuals with high cardiovascular risk 
(hypertension, dyslipidemia, hyperglycaemia, or obesity), visuo-
attentional markers may be sensitive to change, allowing assessment 
of intervention effectiveness and their impact on cognitive performance 
(Ngandu et al., 2015; Williamson et al., 2019). Because item selection 
and measurement precision depend on the intended screening purpose 
and the trait range where maximal precision is needed, future research 
should develop and cross-validate purpose-specific short forms 
optimized for different regions of θ using IRT information-targeting 
criteria and, when available, external clinical anchors (Badham et al., 
2025; Mokkink et al., 2024; Roalf et al., 2016).

This study has limitations that should be considered. First, 
although the sample is community-based, it was assembled from 
primary care studies conducted in Castilla y León; therefore, 
generalization to other Spanish regions and sociocultural contexts 
should be made with caution and confirmed through external 
replication. The sample’s sociodemographic profile was broadly 
comparable to official population statistics for Castilla y León, with 
a similar age distribution and only a modest overrepresentation of 
women (approximately +7 percentage points); the higher educational 
attainment observed is consistent with the comparatively higher 
educational profile of this autonomous community (INE, 2025). 
The cross-sectional design precludes the inference of causality, 
and the 12-item solution, while improving parsimony, may affect 
content validity; these aspects should be assessed depending on the 
intended use (Mokkink et al., 2024; Roalf et al., 2016). Because 
the 12-item form was derived by prioritizing structural replicability 
and measurement precision under ordinal modeling, it does not 

preserve the full breadth of MoCA content and should be interpreted 
as a dimensional screening index rather than as a substitute for 
domain-level clinical profiling; when domain-specific information 
is required, use of the full MoCA remains preferable. Furthermore, 
measurement invariance was not formally evaluated; therefore, 
comparisons between subgroups are beyond the scope of this 
study and should be confirmed in future research. In addition, the 
present study focused on a cognitive impairment-free community 
sample; although clinical groups (e.g., MCI or dementia) were not 
included, validation in these populations is an important direction 
for future research. Excluding participants with diabetes may also 
limit generalizability to populations with metabolic comorbidities, 
and future studies should examine whether the measurement 
structure identified here remains stable when these individuals are 
included. Finally, validity evidence against external clinical criteria 
(e.g., standardized neuropsychological batteries, clinical diagnoses, 
or biomarker-informed outcomes) was not available; therefore, any 
short-form cut-off should be regarded as a linkage to the conventional 
MoCA threshold rather than an independently validated clinical 
decision rule. Likewise, because no neurobiological measures 
(e.g., neuroimaging or biomarkers) were collected, neurocognitive 
interpretations should be understood as theoretical contextualization 
rather than empirical evidence of neural substrates or causal 
mechanisms. However, this does not affect the internal validity of 
the structure and the estimated measurement properties. Strengths 
include the large sample size and age range, a psychometric approach 
aligned with current standards, and high agreement between the total 
score of the original format and the abbreviated version, all of which 
support the relevance of this study (American Educational Research 
Association et al., 2014; Kline, 2023; Roalf et al., 2016).

In conclusion, the results support a MoCA structure composed 
of 12 items grouped into two correlated factors in a large cognitive 
impairment-free Spanish community sample. This structure is 
parsimonious, interpretable, and consistent with hierarchical 
cognitive models. The Memory factor offers greater accuracy in the 
range relevant for early screening, while the Multiple factor provides 
more information at low levels and shows a ceiling effect at medium-
to-high performance levels; a pattern consistent with the IRT-based 
literature. Therefore, supplementing the total score with factor 
profiles and demographic adjustments is a recommended strategy 
for detection and referral in community settings. These findings 
support the 12-item form as a brief screening option anchored to the 
standard MoCA metric, whereas clinical profiling requiring broader 
content coverage remains better served by the full MoCA (Mokkink 
et al., 2024; Roalf et al., 2016). Future priorities include conducting 
longitudinal studies, using adjusted normative data, studying 
measurement invariance, benchmarking the 12-item form and factor 
scores against external clinical criteria in independent samples, 
and developing clinical decision support tools, such as IRT-based 
calculators, to facilitate translation into clinical practice.
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This article was originally published with errors, which have now 
been corrected in the online version:
An error was identified in the Results section. Specifically, a 
paragraph corresponding to the measurement invariance analysis 
was inadvertently omitted during the publication process.
The missing paragraph should appear under the section 
“Measurement Invariance”, immediately before the subsection 
“Differences in the Perception of Teacher Responses”, and reads 
as follows:

“Table 3 presents the results of the measurement invariance 
analysis across educational level, gender, and bullying role. The 

results indicate that the TRBQ demonstrated full measurement 
invariance across all groups. The establishment of measurement 
invariance in the TRBQ allowed comparisons to be made between 
students’ perceptions of teachers’ responses to bullying strategies—
non-intervention, restorative psychoeducational strategies, and 
disciplinary methods—based on educational level, gender, and 
bullying role involvement.”
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