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ABSTRACT

Background: Although digital interventions show potential for reducing suicidal ideation and behavior, the evidence
base is mixed and characterized by methodological variability. This study synthesizes randomized clinical trials that
have evaluated their effectiveness. Method: We conducted a systematic review and meta-analysis in accordance
with PRISMA guidelines. Seventeen studies (N = 5.089) met the inclusion criteria. Effect sizes were estimated using
random-effects models, and we conducted analyses for type of control group (traditional vs. active), moderators (age,
delivery setting, and intervention format), and follow-up. Heterogeneity and publication bias were also examined.
Results: Digital interventions significantly reduced suicidal ideation (g =—0.61), with effects maintained at follow up
(g=-0.77). Significant effects were observed with respect to both traditional and active controls. There was a moderate
reduction in relative risk of suicide attempts, although it was not statistically significant. Moderator analysis indicated
a greater effect for clinical populations, self-guided interventions, and younger participants. There was no robust
evidence of publication bias. Conclusions: Digital interventions may represent a promising complementary approach
for reducing suicidal ideation and potentially lowering suicide risk. However, the findings should be interpreted
cautiously given the heterogeneity of the studies and the limited evidence regarding suicide attempts.

Intervenciones Terapéuticas Digitales para la Prevencion del Suicidio: una Revision
Sistematica y Metaanalisis de su Eficacia en la Reduccion de la Ideacion Suicida y los
Intentos de Suicidio

RESUMEN

Antecedentes: Las intervenciones digitales han mostrado potencial para reducir la ideacion y la conducta suicida,
pero la evidencia disponible es heterogénea. Este estudio sintetiza los hallazgos de ensayos clinicos aleatorizados
que han evaluado su eficacia. Método: Se realizo una revision sistematica y metaanalisis siguiendo las directrices
PRISMA. Se incluyeron 17 estudios (N = 5.089). Los tamaiios del efecto se estimaron mediante modelos de efectos
aleatorios y se realizaron analisis por tipo de grupo control, moderadores (edad, contexto y modalidad), seguimiento,
heterogeneidad y sesgo de publicacion. Resultados: Las intervenciones digitales redujeron significativamente
la ideacion suicida (g = —0.61), manteniéndose los efectos en el seguimiento (g = —0.77). Se observaron efectos
significativos frente a controles tradicionales y activos. En los intentos de suicidio se observd una reduccion del
riesgo de magnitud moderada, aunque sin significacion estadistica. Los efectos fueron mayores en muestras clinicas,
intervenciones autoguiadas y participantes jovenes. No se detectd sesgo de publicacion robusto. Conclusiones:
Las intervenciones digitales pueden constituir una estrategia complementaria prometedora para reducir la ideacion
suicida y potencialmente disminuir el riesgo suicida. No obstante, los resultados deben interpretarse con cautela
debido a la heterogeneidad de los estudios y a la limitada evidencia disponible sobre los intentos de suicidio.
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Digital Interventions for Suicide Prevention

Suicide is a major public health problem worldwide. The World
Health Organization (2021) estimates that more than 700,000
people die by suicide each year, making it one of the leading causes
of death. Suicidal behavior is currently understood as a complex
and multifactorial phenomenon that must be interpreted within
individuals’ biographical, social, and cultural contexts, as well as
broader social determinants shaping trajectories of suicide risk
across the life course (Al-Halabi & Fonseca-Pedrero, 2024; Hawton
& Pirkis, 2024). From a psychological perspective, this view is
broadly consistent with the Fluid Vulnerability Theory of suicide,
which proposes that suicide risk emerges from the interaction
between relatively stable vulnerabilities and dynamic suicidal states
that fluctuate over time (Rudd, 2006). In this regard, it is important
to distinguish between suicidal ideation, which refers to thoughts
about death or killing oneself, and suicidal behavior, which includes
suicide attempts. Although these phenomena are closely related, they
are not interchangeable and may involve partly distinct mechanisms
and intervention targets (Al-Halabi & Fonseca-Pedrero, 2024).

Despite advances in identifying risk and protective factors and in
developing effective psychological interventions (Fox et al., 2020;
Mann et al., 2021), important barriers to accessing care remain
(Bryan etal., 2025). Many individuals experiencing suicidal ideation
or behaviors do not seek or receive timely help due to factors such as
self-reliance, low perceived need for treatment, and stigma toward
mental health and help-seeking (Han et al., 2017). These barriers
highlight the need for innovative approaches that complement
traditional services and reach individuals who are reluctant or unable
to engage in face-to-face care.

In this context, digital interventions have emerged as a
promising alternative (Yosep et al., 2024). Mobile applications,
online programs, self-guided platforms, telehealth, and blended
models of care offer several advantages, including immediate
access, the possibility of anonymity, scalability, and potentially
reduced costs (Bryan et al., 2025).

Evidence from recent systematic reviews and meta-analyses
shows mixed findings regarding the impact of digital interventions
on suicidal ideation, with generally small but significant effects and
persistent limitations related to adherence and maintenance over
time (Burr et al., 2025; Biischer et al., 2020, 2022; Josifovski et al.,
2025; Torok et al., 2020). In one of the earliest meta-analyses, Torok
et al. (2020) reported small but significant reductions in suicidal
ideation, particularly for interventions directly targeting suicidality.
However, subsequent reviews have highlighted that effects vary
depending on factors such as comparison group and participant age,
with weaker or null findings in adolescents and when compared with
active controls (Burr et al., 2025).

From a related perspective, some studies have examined
telehealth interventions that include synchronous human contact. A
meta-analysis of telephone- or video-based follow-up interventions
found reductions in suicide rates and re-attempts, along with high
acceptability, particularly among patients with depressive symptoms
(Shoib et al., 2024). However, the substantial heterogeneity and
the specific focus on telehealth limit the generalizability of these
findings to other types of digital interventions.

A recent systematic review and meta-analysis of digital
interventions targeting suicidality (Josifovski et al., 2025) concluded
that these approaches produce small but significant reductions
in suicidal ideation in clinical and community settings, but not
consistently in educational contexts. Evidence for effects on suicidal

behaviors remained inconclusive. The authors also reported minimal
differences between direct and indirect interventions and slightly
stronger effects for self-guided formats in community samples,
highlighting the influence of delivery setting and format on outcomes.

Complementing this literature, reviews focusing on specific
therapeutic approaches have reported consistent positive effects
on suicidal ideation, although evidence for reductions in suicide
attempts remains inconclusive (Biischer etal., 2020, 2022). Similarly,
a recent meta-analysis of digital psychotherapy based mainly on
CBT and DBT identified moderate effects on suicidal ideation and
depressive symptoms, albeit with considerable heterogeneity and a
limited number of studies (Oh et al., 2024).

Overall, prior research suggests that digital interventions have
meaningful potential to reduce suicidal ideation, although effect sizes
are typically small to moderate. Outcomes appear to vary according
to participant characteristics and delivery context, with less consistent
findings in adolescents and educational settings. The literature is also
marked by substantial methodological heterogeneity and limited
evidence regarding suicide attempts. In addition, persistent concerns
remain about participant retention, maintenance of effects, and the
influence of comparison group type on observed outcomes.

In light of these limitations, the present study aimed to update
and extend current knowledge regarding the effectiveness of digital
interventions in reducing suicidal ideation and suicide attempts. We
conducted a systematic review and meta-analysis of randomized
clinical trials published between 2014 and 2025, covering recent
technological developments and the post-pandemic period.
Specifically, we examined (a) overall intervention effectiveness; (b)
differences according to type of comparison group (traditional vs.
active); (c) maintenance of effects over time; and (d) the moderating
role of participant age, delivery setting, and intervention format.
Between-study heterogeneity and potential publication bias were
systematically assessed.

Method

This study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Page et al., 2021). The study protocol was
registered in PROSPERO (International Prospective Register of
Systematic Reviews; registration number: CRD420251266844).

Search Strategy and Inclusion Criteria

A systematic search was carried out in four electronic databases:
Web of Science, PubMed, PsycINFO, and Scopus. The search
strategy used different combinations of the following MeSh terms:
“suicide prevention”, “suicidal attempts”, “suicidal behaviors”,
“suicidal ideation”, “suicidality”, “self-harm”, “non-suicidal self-
injuries”, “hopelessness”, “thwarted belongingness”, “perceived
burdensomeness” AND/OR  “telemedicine”, “telepsychiatry”,
“telehealth”, “digital interventions”, “combined treatment”’,
“internet-based interventions (IBls)”, “ICBT”, “IDBT”, AND/OR
“systematic review”, “meta-analysis”.

The inclusion criteria were: (a) randomized clinical trials evaluating
digital interventions aimed specifically at reducing suicidal ideation or
suicide attempts; (b) reports published in English or Spanish; and (c)
publication between January 2014 and September 2025.
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The following exclusion criteria were applied: (a) studies with
non-experimental, observational or qualitative designs; (b) studies
that did not report results related to suicidal ideation or suicide
attempts; and (c) protocols, narrative reviews or any other type of
study reporting non-empirical data.

Extraction and Coding of Data

Data were extracted using a standardized matrix comprising:
(a) bibliographic and contextual information—authors, year of
publication, and country where the research was conducted; (b)
characteristics of the digital intervention—format (web, mobile app,
hybrid program), duration, therapeutic content, and type of comparison
group; (c) outcome variables and instruments used to evaluate them;
(d) sample characteristics—size, delivery setting, age, gender, and
details of follow-up assessments; and (e) main results reported.

For this meta-analysis we distinguished between two types
of comparison group: (a) traditional (i.e., no treatment or waitlist
controls); and (b) active comparators, where participants received
an alternative intervention that had been previously evaluated and
considered to be effective.

Data Analysis

Effect sizes were calculated based on the available data reported
in each study (pre—post means and standard deviations, differences
in means, comparative statistics, and—when possible—pre—post
correlations). Suicidal ideation effect sizes were based on pre—post
changes within each arm, whereas suicide attempts were analyzed
using ratio-based comparisons between intervention and control
groups. For suicidal ideation, we calculated standardized mean
differences using Hedges’ g so as to correct for small sample bias.
For suicide attempts, we used ratio-based effect sizes (odds ratios or
incidence rate ratios), transformed onto a logarithmic scale for the
purposes of analysis.

Meta-analyses were estimated with random-effects models and
the restricted maximum likelihood (REML) estimator, using the
Comprehensive Meta-Analysis software (version 4; Borenstein et
al., 2022) and the metafor package (Viechtbauer, 2010) in R (version
4.5.2). For each outcome we calculated the overall effect size with
95% confidence intervals, as well as Cochran’s Q, P, and 7 to
estimate heterogeneity. Heterogeneity was interpreted in accordance
with the criteria of Higgins et al. (2003), such that values of 2 close
to 25%, 50%, and 75% were considered to indicate low, moderate,
and high heterogeneity, respectively.

For studies which did not report pre—post correlations, we
imputed a value of 0.50, based on evidence suggesting high
temporal stability in psychological scales used in clinical
interventions (Balk et al., 2012; Cuijpers et al., 2017). This
imputation, consistent with the recommended range in previous
meta-analyses (0.50-0.70), accounts for the dependence
between repeated measures when estimating the standard
error (Hesser et al., 2011; Hofmann et al., 2012). To examine
the robustness of this assumption, sensitivity analyses were
conducted using an alternative correlation value (» = 0.70),
yielding comparable results.

Possible publication bias was assessed visually using funnel plots
and statistically with Egger’s regression test (Egger et al., 1997),
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with an intercept significantly different from zero being considered
indicative of asymmetry.

For suicide attempts, we only included those studies that reported
dichotomous measures or rates (e.g., total number of attempts,
proportion of participants with at least one attempt or rates of
attempts) and which provided sufficient information to estimate
odds ratios with their standard errors. Following logarithmic
transformation of effect sizes, we applied random-effects models,
weighting each study by the inverse variance. Given the small
number of studies and the limited variability across samples, we did
not perform sub-group analyses for this outcome.

Methodological Quality of Included Studies

The methodological quality and risk of individual bias in the
studies reviewed were assessed using Version 2 of the Cochrane Risk-
of-Bias Tool for Randomized Trials (RoB 2; Sterne et al., 2019). This
tool comprises five domains: (1) bias arising from the randomization
process; (2) bias due to deviation from intended interventions; (3)
bias due to missing outcome data; (4) bias in measurement of the
outcome; and (5) bias in selection of the reported result. For each
domain there are a series of signaling questions, the answers to
which allow a judgment to be made as to the corresponding risk of
bias for the domain in question, classified as low, some concerns or
high risk. The overall risk of bias for a study is determined based on
the judgments made across the five domains.

Results
Study Selection

Figure 1 shows the PRISMA flow diagram for study selection. A
total of 370 records were identified through database searches and 7
through other sources. After removing duplicates, 255 records were
screened and 96 full texts assessed for eligibility. When necessary,
authors were contacted for missing data. Finally, 17 randomized
clinical trials published between 2014 and 2025 were included in
the review and meta-analysis.

Descriptive Characteristics of the Studies

Table 1 summarizes the main characteristics of the included
studies.

Evaluation of the Risk of Bias

Based on the RoB 2 assessment (Sterne et al., 2019), most
studies showed moderate or high risk of bias, with only a few trials
judged to have low risk across all domains. Although randomization
procedures were generally adequate, limitations included lack of
masking, follow-up difficulties, high attrition rates, and reliance on
self-reported outcomes. Overall, the findings should therefore be
interpreted with caution.

Effect of Digital Interventions on Suicidal Ideation

The meta-analysis indicated a significant effect of digital
interventions on suicidal ideation (g=-0.61, 95% CI [-0.81,-0.40]).
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Figure 1
Flow Diagram of the Search and Selection Process

Records identified through
database searching
(PsycINFO, PubMed,
Scopus, and Web of Science Records identified through
Core Collection other searches (n=7)
(n=370)
» Duplicates (n= 122
Records after duplicates
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(h=255)
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+ Not suicide-related (n = 52)
= Not RCT or intervention study (i =41)

Records screened by title

and “:’:T‘f; ;:‘“W ™ * Theoreticallreview articles (1 = 35)
- « Insufficient data (2 = 23)
+ Outside time range or not accessible (n = 8)
Full-text articles assessed Auticles excluded (n =79)
for eligibility » . Irwufﬁcignl data for effect size
(n=96) estimation (1 = 44)
+ Notan RCT or not a suicide-related
intervention(n = 35)
Articles included
(n=17)

Table 1
Main Characteristics of Included Studies

Study Country n Population Age group Format Guidance Comparison Outcomes
Baker et al. (2024) USA 96 Clinical Adults Web Guided Active SI, SA
Batterham et al. (2018) Australia 418 Community Adults Web Self Active/Traditional ST
Batterham et al. (2021) Australia 1986 Community Adults Web Self Active SI
Bryan et al. (2025) USA 339 Clinical Adults App Self Active ST, SA
Burback et al. (2024) Canada 42 Clinical Adults Web Guided Active SI, SA
Bush et al. (2016) USA 118 Clinical Adults App Guided Active SI
De Jaegere et al. (2019) Belgium 724 Clinical Adults Web Self Traditional SI, SA
Eylem et al. (2021) Netherlands 18 Clinical Adults Web Guided Traditional SI, SA
Hetrick et al. (2017) Australia 50 School Adolescents Web Self Active SI, SA
Hill & Pettit (2019) USA 80 Clinical Adolescents Web Guided Active ST, SA
Kasckow et al. (2015) USA 25 Clinical Adults Web Guided Active SI
Lietal. (2019) China 300 Clinical Adults Web Self Active SI/SA
Lohani et al. (2024) USA 82 Community Adults Web Guided Active SI
Tighe et al. (2017) Australia 61 Clinical Adults App Guided Traditional SI
Torok et al. (2022) Australia 455 Community Young adults App Self Active SI, SA
van Spijker et al. (2014) Netherlands 236 Community Adults Web Self Traditional ST, SA
Wilks et al. (2018) USA 59 Clinical Adults Web Self Traditional ST

Notes. SI = suicidal ideation; SA = suicide attempts; Self = self-guided; Guided = intervention with human support; Traditional = waitlist/no treatment; Active = active comparator.
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This effect size, of moderate magnitude, was the largest observed
among the different clinical domains analyzed. Figure 2 displays the
corresponding forest plot, showing the individual effect sizes, along
with the 95% confidence intervals. Baker et al. (2024) and Li et al.
(2019) assessed suicidal ideation but did not report sufficient data
to calculate an independent effect size for this outcome and were
therefore excluded from the quantitative synthesis.

Meta-analyses were estimated using a random-effects model, which
is appropriate when true effects are expected to vary across studies. The
analysis showed substantial heterogeneity (Q(15) = 173.14, p <.001; P
=91.35%). Despite this heterogeneity, the analysis of publication bias,
using Egger’s regression test, did not indicate significant asymmetry
(#(14) = 0.59, p = .56), which suggests a low probability of bias in the
distribution of effect sizes (Figure 3).

Figure 2
Forest Plot of Suicidal Ideation in The Experimental Group: Pretest—Posttest

Study

When studies were stratified by type of control condition,
the magnitude of the pre—post improvement observed in the
intervention groups remained significant both in studies including
active comparators (g =—0.44; 95% CI [-0.66, —0.22]) and in those
using traditional control conditions (g = —0.34; 95% CI [-0.49,
—0.18]). Heterogeneity across studies was high in both cases (active
controls: O(11) = 102.09, p < .01, P> = 83.85%; traditional controls: O(5)
=13.19, p=.02, P = 62.10%), justifying the use of a random-effects
model. Eggens regression test indicated no significant evidence of
publication bias (active comparators: #10) = 1.74, p = .11; traditional
controls: #(4) = 0.90, p = .41), suggesting an absence of systematic
asymmetry in estimates.

Follow-up analyses showed that improvements in suicidal
ideation were maintained in the medium term in experimental
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Figure 3
Funnel Plot of Suicidal Ideation in The Experimental Group: Pretest—Posttest
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groups (g = —0.75; 95% CI [-0.95, -0.55]), and also in both
traditional controls (g = —0.57, 95% CI [-0.81, —0.34] and active
comparators (g = —0.49, 95% CI [-0.68, —0.29]). Heterogeneity
across studies was significant in all three contrasts (experimental
group: Q(9) = 54.00, p < .01, > = 83.33%; traditional controls:
0(3)=17.24, p<.01, = 82.0%; active comparators: Q(6)=13.47,
p = .01, P = 55.45%), indicating moderate to high between-study
variability, possibly associated with differences between interventions
or in sample characteristics. Eggens regression test showed no
evidence of publication bias in any of the analyses (experimental
group: #8) = 0.61, p = .56; traditional controls: #2) = 0.60, p = .60;
active comparators: #5) = 0.39, p =.71).

Suicidal Ideation: Analysis of Moderator Variables

Digital interventions had an effect of moderate magnitude on
suicidal ideation in samples comprising both adolescents/youth
(g = -0.65, 95% CI [-0.91, —0.39]) and adults (g = —0.59, 95% CI
[-0.85, —0.34]). There was significant heterogeneity across studies
involving adolescents and youth (O(3) = 8.42, p = .04; > = 64.36%),
indicating moderate between-study variability. Heterogeneity was
also high for studies in adult populations (Q(11) = 153.26, p < .01;
P> = 92.82%), suggesting substantial variability that was possibly
related to differences in the type of intervention, clinical severity or the
duration of follow up. Eggens regression test indicated no evidence of
publication bias in either of the two contrasts (adolescents/youth: #(2)
=0.96, p = .43; adults: #10) = 0.66, p = .51).

Effects were also greater in clinical samples (g = —0.71, 95% CI
[-1.01, —0.42]) than in the general population (g = —0.43, 95% CI
[-0.73, —0.12]). Heterogeneity was significant in both cases (clinical
samples: O(8) =81.22, p <.01; 2 =90.15%; general population: O(5)
= 64.46, p < .01; P = 92.24%), which suggests that the magnitude
of effects may be influenced by differences in clinical severity and
the content and/or format of interventions. There was no evidence
of publication bias (clinical samples: #7) = 0.17, p = .87; general
population: #(4) = 0.38, p =.72).

Finally, fully self-guided interventions showed a greater effect
(g = -0.71, 95% CI [-0.99, —0.43]) than did mixed interventions
that included human support (g = —0.41, 95% CI [-0.62, —0.20]).
Heterogeneity was high for studies involving self-guided
interventions (Q(8) = 153.83, p < .01; > = 94.80%), and moderate
for those describing mixed interventions (Q(6) = 12.29, p = .05;
PI? = 51.19%). Eggens regression test indicated no evidence of
publication bias in studies reporting self-guided interventions (1(7) =
0.95, p = .37), but there was possible asymmetry in the case of mixed

interventions (#(5) =2.57, p = .05), suggesting marginal bias and the
need to interpret the results with caution.

Effect of Digital Interventions on Suicide Attempts

The meta-analysis included five studies that assessed the
effectiveness of digital interventions in preventing suicide attempts
(Table 2). Sample sizes ranged between 42 and 724 participants, and
interventions involved both self-guided applications and structured
CBT programs in digital format.

The random-effects model, with the restricted maximum likelihood
estimator, showed a pooled effect in the expected direction, indicating a
reduction in the risk of suicide attempts in groups that received the digital
intervention, in comparison with controls (Figure 4). The pooled estimate
suggested a reduction in the risk of suicide attempts (ratio = 0.65; 95%
CI [0.40, 1.04]; p = .07), corresponding to an approximate 35% lower
likelihood among intervention participants, although the result did not
reach statistical significance. Heterogeneity was moderate (2 = 35 %)
and the test of heterogeneity was not significant (Q(4) = 6.06, p = .19),
indicating acceptable between-study variability.

In contrast to the results obtained for suicidal ideation, it was not
possible to conduct a stratified analysis for suicide attempts. This
limitation is due primarily to the small number of studies that assessed
this outcome (only five studies provided sufficient data), reducing
substantially the statistical power for sub-group comparisons. In
addition, all but one of these studies were focused exclusively on a
clinical population, preventing us from examining possible differences
between clinical and non-clinical contexts. Furthermore, as four of
the five studies (the exception being the study by De Jaegere et al.,
2019) used an active comparator, we could not compare effectiveness
with respect to traditional (no treatment or waitlist) controls. Neither
was it possible to explore differences by age group, as none of the
five studies focused specifically on adolescents or youth. Finally, the
intervention formats were not sufficiently diverse or balanced to allow
for a reliable comparison between self-guided and mixed (self-guided
with human support) interventions.

Discussion

Opverall, results of this meta-analysis suggest that digital interventions
may be effective in reducing suicidal ideation and may, to a lesser
extent, help to reduce the risk of suicide attempts. Accordingly, digital
technologies may be promising tools within the spectrum of suicide
prevention strategies, especially in a global context characterized by
persistent barriers to accessing mental health services (Bryan et al.,

Table 2

Characteristics and Effect Sizes of Included Studies Examining the Effect of Digital Interventions On Suicide Attempts
Study Experimental n Control n Metric Effect size (IRR/OR) 95% CI Weight (%)
Baker et al. (2024) 51 45 IRR 0.57 0.37-0.86 41
Bryan et al. (2025) 127 139 OR 1.25 0.64 —2.45 27
Burback et al. (2024) 20 22 IRR 0.22 0.03 - 1.88 4
De Jaegere et al. (2019) 365 359 IRR 0.60 0.25-1.44 19
Torok et al. (2022) 228 232 IRR 0.29 0.06 — 1.40 8

Pooled effect: 0.65 [0.40 — 1.04]; p = .07; I* = 35%.

Notes. IRR = Incidence Rate Ratio; OR = Odds Ratio; CI = Confidence Interval; /2 = percentage of between-study heterogeneity.
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Figure 4

Forest Plot of the Random-Effects Meta-Analysis Examining the Effect of Digital Interventions On Suicide Attempts

Study

Estimate [95% CI]

Baker et al. 2024 (IRR)

0.57 [0.37, 0.86]

Bryan et al. (2025) (OR) - | 1.25[0.64, 2.45]
Burback et al. 2024 (IRR) ' | 0.22 [0.03, 1.88]
De Jaegere et al. 2019 (IRR) - 0.60[0.25, 1.44]
Torok et al. (2022) (IRR) e 0.29 [0.06, 1.40]

Random-Effects Model

0.65 [0.40, 1.04]

Notes. Each square represents the study-specific effect size (rate ratio or odds ratio) and its 95% confidence interval. The diamond at the bottom represents the pooled estimate

under a random-effects model (REML). Values below 1 indicate a lower odds/rate of suicide attempts in the digital intervention group.

2025) and the urgent need to develop scalable, accessible, and evidence-
based therapeutic modalities (Biischer et al., 2022).

The most consistent finding relates to a reduction in suicidal
ideation, with moderate pooled effect sizes being observed in studies
that compare digital interventions with baseline. Effectiveness was
maintained in both the overall analysis and when conducting sub-
group analyses by participants’ age, the delivery setting, and the
intervention format. However, these moderator analyses should
be considered exploratory given the small number of studies in
some subgroups, and the larger effects observed in self-guided
interventions should therefore be interpreted cautiously. Variability
in the level of therapeutic guidance may also be relevant, as alliance-
related processes have been shown to influence outcomes in both
traditional and digital psychotherapy (Berger, 2017; Fliickiger et al.,
2018). This finding is in line with previous reviews that identified
significant—albeit modest—effects on suicidal ideation (Burr et al.,
2025; Biischer et al., 2020; Oh et al., 2024; Sutori et al., 2024; Torok
et al., 2020), although it brings clarity to the conditions under which
digital interventions appear to be most effective. Although the effect
size observed in the present review appears somewhat larger than
those reported previously, this comparison should be interpreted
cautiously given methodological differences across studies and the
substantial heterogeneity observed. From a clinical perspective,
even moderate reductions in suicidal ideation may be meaningful,
as ideation is a proximal risk factor for suicide attempts (Jobes et al.,
2024). In addition to symptom reduction, some digital interventions
may also strengthen protective processes such as reasons for living,
hope, or sources of meaning and connectedness (Bryan & Bozzay,
2026; Rain et al., 2024). Particularly noteworthy is the temporal
stability of the observed effects on suicidal ideation. The analyses
of follow-up data showed that post-intervention reductions in
suicidal ideation were not only maintained over time but tended,
in the experimental group, to increase in the medium term. This
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pattern suggests that digital interventions may help to promote
processes of sustained change, beyond any immediate effect in
terms of symptom relief. From a clinical and preventive perspective,
the persistence of effects is especially relevant insofar as suicidal
ideation is a dynamic and fluctuating risk factor (Jobes et al., 2024),
and its sustained reduction may help to decrease the likelihood of
a transition to more serious suicidal behaviors. This interpretation
is consistent with the Fluid Vulnerability Theory of suicide (Rudd,
2006), which conceptualizes suicide risk as the interaction between
relatively stable vulnerabilities and fluctuating suicidal states that
may be modified through targeted interventions.

An important contribution of the present review relates
to the comparison of results according to the type of control
group used in the pre-test vs. post-test analyses. Although both
active comparators and traditional control groups showed an
improvement in suicidal ideation, the magnitude of change
followed a descending pattern, with the largest effect sizes being
observed in experimental groups (g = —0.61), followed by active
comparators (g = —0.44) and traditional controls (g = —0.34). This
pattern is consistent with the literature on clinical trials in mental
health, which show that treatment effects tend to be smaller when
interventions are compared with active comparators, as the latter
can also lead to important clinical improvements (Cuijpers et al.,
2024; Patterson et al., 2016). Although active comparators varied
in their specific content and intensity, they were grouped together
because all represented interventions intended to provide some form
of therapeutic input beyond no-treatment or waitlist conditions.
From a clinical perspective, these results suggest that the therapeutic
potential of digital interventions extends beyond their consideration
as low-threshold-resources.

The analysis by sub-groups adds further nuance to our findings.
Digital interventions appeared to be more effective in adolescents and
youth than in adults, although both groups showed significant benefits.
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This finding is relevant given that suicidal ideation is one of the main
risk factors for suicide behavior during adolescence (Tabares et al.,
2025). It should be noted that adolescents and youth are generally
adept in using digital technologies and may therefore experience
fewer barriers to engaging with interventions that use this medium
(Forte et al., 2021). From the public health perspective, the possibility
of implementing scalable digital programs aimed specifically at young
people represents a strategic opportunity for early and universal
prevention (Potts et al., 2025; Wanniarachchi et al., 2025).

Our analysis also identified differences depending on the delivery
setting, with larger effect sizes being observed in clinical samples (g
=—0.71) than in the general population (g = —0.43). This pattern is
in line with the meta-analysis conducted by Josifovski et al. (2025),
although the respective effect sizes they found were more modest.
The present review therefore extends the previous literature by
reporting larger effect sizes, especially in clinical samples, which
may reflect both a greater activation of mechanisms of change in
populations with clinical symptoms and the application of more
specific digital interventions in recent studies.

Another important finding of the present review relates to the
intervention format. Self-guided interventions were associated with
larger pretest—post-test effect sizes than were mixed interventions
that included human support, which raises questions as to the
mechanisms of change involved. One possible explanation is that
the self-guided format offers greater anonymity, flexibility, and
autonomy, which may foster therapeutic engagement, whereas
mixed interventions may be characterized by greater variability in
their implementation. However, this finding should be interpreted
with caution given the marginal evidence of publication bias in
studies involving mixed interventions. Furthermore, and in line with
a point made by Sutori et al. (2024), these results do not mean that
self-guided interventions are sufficient as a sole treatment for people
with suicidal ideation; rather they should be considered as useful
components within a broader framework of care.

In contrast to the robust results obtained for suicidal ideation, the
evidence relating to suicide attempts remains limited. Although the
five studies reviewed consistently pointed towards a protective effect
of digital interventions, this did not reach statistical significance, a
finding in line with previous broad scope reviews (Biischer et al.,
2020, 2022; Josifovski et al., 2025; Sutori et al., 2024; Witt et al.,
2017). Given the small number of studies and the low base rate
of suicide attempts in clinical trials, the statistical power of this
analysis is limited and the results should therefore be interpreted
cautiously. These findings suggest that the current evidence is
inconclusive rather than indicative of the absence of an effect, and
highlights the need for larger trials specifically designed to examine
suicide attempts as an outcome. This pattern is consistent with the
greater methodological and clinical complexity associated with an
infrequent outcome, one characterized by a low base rate and strong
contextual influences. In this respect, while the available evidence
suggests that digital interventions (especially when self-guided) may
be capable of reducing suicidal ideation, the prevention of suicide
attempts likely requires more intense interventions that include more
specific face-to-face input from one or more professionals.

A relevant benchmark for interpreting our findings is the large
meta-analysis by van Ballegooijen et al. (2025), which synthesized the
effects of direct and indirect psychotherapies on suicidal ideation and
suicide attempts, and reported treatment effects by specific therapeutic

protocols. In their overall estimates, direct psychotherapy showed a
pooled effect of g = —0.39 for suicidal ideation and RR = 0.72 for
suicide attempts, while indirect psychotherapy showed g =—0.30 for
suicidal ideation and RR = 0.68 for suicide attempts.

Against this backdrop, the effect of digital interventions observed
in our meta-analysis appears clinically meaningful. Specifically, we
found a moderate reduction in suicidal ideation (g =—0.61), which is
comparable to—or slightly larger than—the overall effects reported
for direct psychotherapy in face-to-face settings. Moreover, subgroup
estimates from van Ballegooijen et al. (2025) indicate that several
evidence-based protocols can achieve similar magnitudes of change
in ideation, including CBT (g =-0.51) and CAMS (g =-0.46), while
DBT showed a more uncertain estimate for ideation outcomes.

Regarding suicide attempts, van Ballegooijen et al. (2025)
reported a pooled RR of 0.65 for CBT and RR = 0.49 for DBT,
with direct psychotherapy overall showing RR = 0.72. In our meta-
analysis, the pooled effect for suicide attempts (RR = 0.65) was
highly similar in magnitude to CBT in traditional psychotherapy,
but did not reach statistical significance, likely reflecting the smaller
number of included trials, limited statistical power, and the low
base rate of suicide attempts in most samples. Taken together, these
comparisons suggest that digital interventions may provide effects
on suicidal ideation that are broadly comparable to established face-
to-face modalities, while evidence for effects on attempts remains
promising but less precise and warrants further high-powered
trials with longer follow-up and sufficient event rates. Digital
interventions should therefore not be interpreted as substitutes for
established psychotherapeutic approaches, but rather as accessible
and scalable tools that can complement evidence-based treatments
within stepped-care or blended models of suicide prevention.

This review has several limitations. First, between-study
heterogeneity was high in several analyses, reflecting the
considerable diversity in intervention formats, measurement
instruments, therapeutic doses, and sample characteristics. Although
moderator analyses were conducted (age group, delivery setting, and
intervention format), the relatively small number of studies limited
the possibility of more detailed analyses such as meta-regression.
Reporting of intervention fidelity and participant adherence was
inconsistent, and suicidal ideation was assessed predominantly
through self-report measures, which may be influenced by factors
such as social desirability or stigma. In addition, several trials showed
moderate or high risk of bias according to the RoB 2 assessment,
particularly due to attrition and the difficulty of blinding participants
in digital interventions. Some analyses relied on pre—post within-
group comparisons, which may produce larger effect size estimates
than between-group comparisons and should therefore be interpreted
cautiously (Cuijpers et al., 2017). Second, the limited available data
relating to suicide attempts prevented us from conducting more
detailed sub-group analyses, reducing the accuracy of estimates
for this outcome. This limitation is compounded by 1) the fact
that many digital interventions are not conceived as independent
treatments but rather as a complement to treatment as usual, and 2)
the frequent exclusion of individuals who are considered high risk
for suicide, a decision taken on safety grounds. These aspects reduce
the ecological validity of studies and make it difficult to isolate the
specific effect of digital interventions (Sutori et al., 2024). Finally,
most studies were conducted in high-income Western countries,
limiting the generalizability of the findings.
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In light of these limitations, future studies should prioritize trials
examining the effects of digital interventions on suicide attempts,
including designs that allow the safe participation of individuals
at elevated risk. Research should also explore mechanisms of
change using proximal variables such as hopelessness, perceived
burdensomeness, thwarted belongingness, suicide-related beliefs, or
mental pain, and evaluate the implementation of digital interventions
in educational and community settings.

In conclusion, the findings of this systematic review and meta-
analysis suggest that digital interventions may represent a promising
complementary approach for reducing suicidal ideation and
potentially reducing suicide risk. However, these results should be
interpreted cautiously given the heterogeneity of the studies and the
limited evidence regarding suicide attempts.
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ABSTRACT

Background: University dropout is a persistent problem in higher education, closely linked to psychological processes
that affect student adaptation. Among these processes, coping strategies has received little attention, particularly from
person-centred approaches. The objective of this study is to explore coping profiles in university students and analyse
their relationship with the intention to dropout, as well as the distribution by gender and knowledge area. Method:
1,632 first-year students from a Spanish university participated. A latent profile analysis was performed to identify
coping profiles, along with multivariate analyses to examine differences in dropout intention and sociodemographic
variables. Results: Three profiles were identified: Low Coping Profile (LCP), Mixed Engagement-Disengagement
Profile (MEDP) and High Emotion-Engagement Profile (HEEP). A clear gradient emerged in dropout intention (LCP
> HEEP > MEDP). No statistically significant differences in profile membership were found by gender or field of
study. Conclusions: The results show that students’ coping profiles differ in their vulnerability to dropout intention,
underscoring the importance of strengthening adaptive coping resources from the outset of university.

Perfiles de Afrontamiento y su Relacion con la Intencion de Abandono en Estudiantes
Universitarios

RESUMEN

Antecedentes: El abandono universitario constituye un problema persistente en la Educacion Superior, estrechamente
vinculado a procesos psicologicos que condicionan la adaptacion del alumnado. Entre ellos, las estrategias de
afrontamiento han recibido escasa atencion, especialmente desde enfoques centrados en la persona. El objetivo es
explorar los perfiles de afrontamiento en estudiantes universitarios y analizar su relacion con la intencion de abandono,
asi como su distribucion segun género y area de conocimiento. Método: Participaron 1.632 estudiantes de primer
curso de una universidad espaflola. Se realiz6 un analisis de perfiles latentes para identificar perfiles de afrontamiento,
junto con analisis multivariados para examinar diferencias en intencion de abandono y variables sociodemograficas.
Resultados: Se identificaron tres perfiles: Perfil de Bajo Afrontamiento (LCP), Perfil Mixto de Engagement-
Disengagement (MEDP) y Perfil de Alto Engagement Emocional (HEEP). Emergio un gradiente claro en la intencion
de abandono (LCP > HEEP > MEDP). No se encontraron diferencias estadisticamente significativas en la pertenencia
a los perfiles por género y area de estudio. Conclusiones: Los resultados muestran que los perfiles de afrontamiento
difieren en su vulnerabilidad a la intencion de abandono, lo que subraya la importancia de fortalecer los recursos
adaptativos de afrontamiento del alumnado desde el inicio de la vida universitaria.
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University dropout has significant psychological implications
for students, who frequently experience reduced motivation and
engagement, and increased emotional distress (Buizza et al., 2024;
Mata et al., 2024). The magnitude of the issue is evident: in Spain,
22.1% of students do not continue after their first university year
(Ministerio de Ciencia, Innovacion y Universidades, 2026), and
there is similar variability across Europe, where first-year dropout
rates range from 5.4% in Finland, to over 18% in Belgium, Slovenia
and Poland (European Commission, 2025). Conceptualising
dropout as a psychologically and contextually shaped phenomenon
underscores the need for frameworks explaining how students
decide whether to remain on their courses or dropout.

The Psychological Model of College Student Retention
(Bean & Eaton, 2001), provides a comprehensive framework for
understanding the psychological mechanisms underlying students’
decisions to persist or dropout. According to this model, students
enter university with personal expectations, beliefs, and prior
experiences that shape how they interpret the university environment.
These interactions activate three key psychological processes—self-
efficacy, causal attributions, and coping strategies—which influence
students’ attitudes toward the institution and ultimately give rise to
their intention to persist or dropout.

Within this framework, dropout intention is identified as the
most proximal antecedent of actual dropout. It can be interpreted as
a student’s subjective evaluation that continuing to attend university
may no longer be viable or desirable, and it is one of the strongest
predictors of subsequent dropout behaviour (Maluenda-Albornoz et
al., 2022). This makes dropout intention particularly important when
looking at dropout during the first year—a period characterised
by the increased demands of academic, social, and emotional
adjustment that mean students are more vulnerable to doubts about
their academic careers (Linden et al., 2025; Parsons et al., 2023).
According to national and European data, a student’s first academic
year is where dropout is most concentrated, underscoring the need
to understand the psychological responses that shape students’
persistence during this transition.

Lazarus and Folkman’s Transactional Theory of Stress (1986)
is particularly useful for understanding coping in first-year students
because it conceptualizes stress as the result of an interaction between
the individual and the environment. Accordingly, when faced with
academic stressors—such as workload, teaching methodologies,
assessment systems, or the pressure to perform (Cabanach et al.,
2016)—students first engage in primary appraisal, evaluating
whether these demands represent a threat or challenge. Then during
secondary appraisal, they assess the resources available for coping
with the situation.

From this theoretical standpoint, coping strategies play a central
role in shaping dropout intention. Coping has traditionally been
classified according to its focus (problem-focused vs. emotion-
focused) and orientation (engagement vs. avoidance). Problem-
focused coping emphasizes managing the stress-inducing situation
itself, whereas emotion-focused coping prioritizes regulation of
the affective response to the problem (Tous-Pallarés et al., 2022).
In terms of orientation, engagement strategies are efforts aimed
at directly managing the situation or the emotions underlying it,
whereas avoidance strategies involve attempts to limit exposure to
the stressor by avoiding threatening situations altogether (Zimmer-
Gembeck & Skinner, 2016).
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Empirical evidence suggests that engagement-oriented coping
strategies (whether problem-focused or emotion-focused) are
more adaptive, since they promote persistence and well-being;
on the contrary, disengagement-oriented coping strategies
(problem-focused and emotion-focused) are associated with
dysfunctional outcomes, such as poorer academic adjustment and
greater likelihood of dropping out (Lopez-Aguilar et al., 2022;
Martin-Arbds et al., 2024; Reyes-Pérez et al., 2021; Rogers et al.,
2016). These findings highlight a key mechanism: coping shapes
students’ appraisals of their ability to continue at university. When
disengagement strategies predominate, academic demands are more
likely to be interpreted as overwhelming, reducing self-efficacy or
academic integration (Pi et al., 2024; Schladitz et al., 2024; Torquati
et al., 2025)—factors identified as precursors of dropout intention
(Bean & Eaton, 2001). Conversely, engagement-focused strategies
support adaptive appraisal by supporting emotional regulation and
activating problem-solving (Alves et al., 2022; Mize, 2024).

Despite this, focusing on individual strategies may obscure the
complexity of students’ responses. There is growing evidence that
first-year students rarely rely on a single coping style. Instead, they
often combine engagement and disengagement strategies, yielding
a hybrid pattern in which the same student may be confronting,
regulating, and avoiding stress (Smart et al., 2025; Thomas et al.,
2024). A person-centred approach, such as Latent Profile Analysis
(LPA), allows these patterns of co-occurrence to be identified and
offers a more nuanced understanding of the diversity of student
trajectories (Gonzalez-Casas et al., 2025).

Moreover, coping styles do not emerge in isolation but are shaped by
personal and contextual factors (Vidal-Conti et al., 2018). For example,
women tend to use more emotion-focused strategies, whereas men are
more likely to adopt avoidant or problem-focused styles (Coppola et
al., 2024; Martinez et al., 2019). Similarly, a student’s field of study
may influence their perceptions of stressors and the responses to them,
given the diversity of academic demands, teaching methodologies, and
disciplinary cultures across academic domains (Bernardo et al., 2025;
Gonzélez-Casas et al., 2025). Understanding how these factors intersect
with coping profiles is essential for identifying groups who may be
more vulnerable to disengagement-based coping and, consequently, to
stronger dropout intentions.

In line with this evidence, the present study adopts a person-
centred approach to explore how coping strategies shape distinct
profiles in first-year university students and how these profiles are
related to university dropout intention. This involves the following
specific objectives: (1) To identify different latent profiles based
on the coping strategies students use, (2) To examine university
dropout intention in the identified latent profiles, and (3) To analyse
the sociodemographic characteristics (gender and field of study)
associated with each of the identified latent profiles.

Method
Participants

The sample consisted of first-year undergraduate students from
a public university in northern Spain with approximately 21,000
enrolled students, of whom 4,416 were first-year undergraduates.
To achieve the best population representativeness, all first-year
students enrolled in the academic programs offered by the university
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were invited to participate, resulting in the inclusion of 66 degree
programs. First-year students who were minors (age < 18) at the
time of data collection, and those with atypical ages (Z > 3), were
excluded from the study, yielding 33 removals.

The final sample comprised 1,632 students aged between 18 and
25 years old (M = 18.45; SD = 1.01). Just over half (904; 55.4%) of
the participants were women, 704 (43.1%) were men, and 5 (0.3%)
identified as non-binary. The remaining participants (19; 1.2%)
chose not to disclose this information. With respect to fields of study,
658 (40.3%) were enrolled in degrees related to Social and Legal
Sciences, 335 (20.5%) in Engineering, 262 (16.1%) in Sciences, 252
(15.4%) in Health Sciences, and 125 (7.7%) in Arts and Humanities.

Instruments

Coping strategies were assessed using the Coping Strategy
Indicator — Short Form (CSI-SF; Tous-Pallarés et al., 2022). It consists
of 16 items that are rated on a 5-point Likert scale (1 = never; 5 = almost
always) and is structured into four factors: Emotion-Focused Engagement
(EFE, e.g., “I try to talk to a friend or family member”), Problem-Focused
Engagement (PFE, e.g., “I make an action plan and I follow if”),
Emotion-Focused Disengagement (EFD, e.g., “I'm waiting for a
miracle”), and Problem-Focused Disengagement (PFD, e.g., “I hope
the problem solves itself”). In the present study, the psychometric
properties were as follows: EFE (reliability: a = .69; © = .73, 95%
IC [.71, .75], construct validity: y*(2) = 58.88; CFI1 = .96; GFI = .98;
RMSEA = .13; SRMR =.05); PFE (reliability: a =.57; ® =.57, 95%
IC [.54, .61], construct validity: x*(2) = 26.20; CFI = .95; GFI = .99;
RMSEA = .08; SRMR = .03); EFD (reliability: a.=.62; ® = .68, 95%
IC [.65, .70], construct validity: y*(2) = 77.34; CFI = .94; GFI = .98;
RMSEA = .15; SRMR =.06); PFD (reliability: a = .63; ® = .62, 95%
IC [.59, .65], construct validity: y%(2) = 164.85; CFI = .83; GFI=.95;
RMSEA = .32; SRMR =.08).

Although some factors exhibited questionable internal
consistency values, they are comparable to those reported in
the original validation of the instrument (Addison et al., 2007).
According to Loewenthal and Lewis (2001), in scales with a
limited number of items, Cronbach’s alpha values around .60 may
be considered acceptable. In this regard, for the three factors with
alpha values close to .60, the mean inter-item correlations (Briggs
& Cheek, 1986) fell within the optimal range (r = .20 — r = .40):
PFE (r = .25), PFD (r = .30), EFD (r = .28). These results indicate
adequate item covariation despite the brevity of the scale, supporting
the instrument’s internal consistency. Likewise, the CFA fit indices
seem to indicate that, except for some parameters (especially the
RMSEA), in general terms the model demonstrated acceptable
construct validity.

Dropout intention was assessed using two complementary
formats: a dichotomous measure and a Likert-type scale. First, a
dichotomous item: “Have you ever thought about dropping out of
your current course of study?” (answer: yes/no) was used to assess
the presence or absence of dropout intention. This item is part of
the Early University Dropout Intention Questionnaire —-EUDIQ-R—
(Bernardo et al., 2022). Second, five items were designed ad hoc
to capture different types of dropout: discontinuing university
education altogether (“I have sometimes thought about dropping
out of university and not continuing my studies at all”); entering
employment (“/ have sometimes thought about dropping out of
university to join the workforce”); changing degree course (“/

have sometimes thought about changing the degree I am studying
and envrolling in another university degree program’); continuing
to study at another university (“/ have sometimes thought about
continuing my university studies at another university”); and
enrolling in vocational education and training programs (“/ have
sometimes thought about dropping out of university and continuing
my studies with a vocational education and training program”).
Responses to these questions were recorded on a four-point Likert-
type scale (1 = strongly disagree; 4 = strongly agree).

Procedure

The study was conducted with the collaboration of the
administrative teams in the different faculties at the participating
university, who selected the teaching staff involved in data collection.
Teaching staff received brief training on the study objectives and in
the online administration of the instruments. Data were collected
during the second semester of the 2024-2025 academic year.

The study was approved by the Ethics Committee at the
participating university (Ref.: 40 RRI 2023). Participants were
provided with written information regarding the study objectives,
the voluntary nature of participation, and the confidential and
anonymous treatment of data. Participation was formalized through
the provision of informed consent.

Data Analysis

Coping profiles were identified via Latent Profile Analysis —
LPA- (Lanza et al., 2003), conducted using Mplus version 7.11
(Muthén & Muthén, 2012). The maximum likelihood with robust
standard errors (MLR) criterion was used, as well as full information
maximum likelihood (FIML) as a method for handling missing data.
In specifying the models, variances were allowed to differ across
indicators within each profile, while being constrained to be equal
across profiles. In addition, local independence among indicators
was imposed as a model constraint, both within and across profiles.
To avoid local maxima, 500 random starts and 100 final iterations
were established (Starts = 500 100). In addition, the variables were
standardized using the command OUTPUT = STDXY.

Model selection was based on the following indices of fit: Akaike
Information Criterion (AIC), Bayesian Information Criterion (BIC),
sample-size adjusted BIC (SSA-BIC), the Lo—Mendell-Rubin
adjusted likelihood ratio test (LMRT), the parametric bootstrap
likelihood ratio test (PBLRT), and class sample sizes. Lower values
of AIC, BIC, and SSA-BIC indicate better model fit; however, final
model selection relied primarily on the LMRT and PBLRT. The p
values associated with these tests indicate whether a solution with
more classes (p <.05) or fewer classes (p > .05) provides a better fit
to the data. Additionally, solutions containing spurious classes (< 5%
of the sample) were excluded, as that would suggest overextraction
of profiles (Hipp & Bauer, 20006).

Once the optimal model was selected, classification accuracy
was evaluated using posterior probabilities and the entropy statistic,
which ranges from 0 to 1, with values closer to 1 indicating greater
classification accuracy. Model validity was further examined
through MANOVA, assessing differences between classes across
the four coping variables (EFE, PFE, EFD, and PFD). Statistically
significant differences between classes were interpreted as evidence
that the latent profiles were meaningfully distinct.
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Differences between the identified profiles in the various
modalities of dropout intention (permanently stopping university
study, dropping out to enter employment, enrolling in another degree
program, transferring to another university, or enrolling in vocational
education and training) were examined using MANCOVA, with
gender and age as covariates. Effect sizes were estimated using
partial eta squared (npz) and Cohen’s d, applying the following
criteria: no effect (np2 <.01; d <0.09), small effect (np2 =.01-.058;
d=0.10-0.49), medium effect (np2 =.059-.137; d=0.50-0.79), and
large effect (n * > .138; d > 0.80).

To further explore the identified profiles, dropout intention
was compared between profiles. In addition, differences in profile
distribution as a function of field of study and gender were examined
using Pearson’s chi-square test of independence, with Cramer’s V
used as an effect size estimator (V' < .20, small effect; V' = .21-.59,
medium effect; V> .60, large effect). These analyses were conducted
using SPSS version 26.0 (IBM Corp., 2019).

Results
Identification of Stress Coping Profiles

Once the existence of missing values was ruled out, the fit of
several latent profile models (k =2 to £ = 5) was examined.

Table 1 presents the results of the model fit analyses. All reported
models converged on a stable solution, confirmed by the stability of
the log-likelihood (LL) value across multiple random starts. Model
estimation was discontinued at the five-class solution because this
solution yielded non-significant values for LMRT and PBLRT (p >
.05), indicating that the fit of this model was no better than the four-
class model. Likewise, the four-class solution was discarded because,
despite producing significant values for LMRT and PBLRT (p <.05), it
included one class comprising less than 5% of the total sample (0.55%,
n=9). Moreover, the values of other parameters (AIC, BIC, SSA-BIC,
entropy) were very similar to those for the three-class model.

Table 1
Fit Indices for Latent Profile Model Identification and Classification Accuracy
k=2 k=3 k=4 k=35

AIC 13355.922 13215.376 13142.477 13093.122
BIC 13426.090 13312.532 13266.621 13244.254
SSA-BIC 13384.791 13255.349 13193.554 13155.303
Entropy 597 .642 . 681 . 681
n<5% 0 0 1 1
LMRT 192.950° 150.546" 82.899" 59.355
PBLRT 187.870° 146.583" 80.717° 57.792

Note. AIC = Akaike Information Criterion; BIC = Schwarz Bayesian Information
Criterion; SSA-BIC = BIC adjusted for the sample size; LMRT = adjusted Lo-
Mendell-Rubin maximum likelihood ratio test; PBLRT = Parametric Bootstrap
likelihood ratio test.

"p<.01.

Overall, the three-class model exhibited the most favourable
indices of fit, with statistically significant values for LMRT and
PBLRT, as well as lower AIC, BIC, and SSA-BIC values compared
to the two-class model. In addition, the MANOVA results support
the adequacy of the selected model, showing statistically significant
differences between the three classes across all criterion variables: EFE
(F(2,1629)=75.445; p < .001, npz =0.369), PFE (F(2,1629) = 225.489;
p<.001; np2 =0.217), EFD (F(2,1629)=261.399; p <.001; npz =0.242),
PED (F(2,1629)=1399.775; p < .001; np2 =0.329).
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The classification accuracy of the three-class model was
examined using both the entropy statistic and the average posterior
probabilities. Although the value of entropy for the three-class model
was modest (0.642), this parameter tends to decrease when sample
sizes are large (Wang et al., 2017). Furthermore, as Table 2 shows,
the average posterior probabilities indicated that the classification
accuracy in the three classes was similar and adequate (over .75).

Table 2
Characterization of Latent Profiles and Individual Classification Accuracy for Each
Profile

1 2 3 n %
1.LCP 788 175 .037 259 15.87
2. MEDP .089 .865 .046 1,215 74.45
3. HEEP .052 .200 748 158 9.68

Note. LCP = Low Coping Profile; MEDP = Mixed Engagement-Disengagement
Profile; HEEP = High Emotion-Engagement Profile.

Further evidence that the selected model is relevant lies in its
theoretical significance, supported by the fact that it is consistent
with previously identified coping profiles in the literature. Table
3 shows the mean scores from participants belonging to the latent
classes in the selected model (both raw and standardized scores),
and Figure 1 provides a graphical representation of these profiles:

*  Low Coping Profile (LCP; n = 259; 15.87%): Students
with low scores in all strategies, both engagement (both
problem- and emotion- focused) and disengagement (both
problem- and emotion-focused).

*  Mixed Engagement-Disengagement Profile MEDP; n = 1,215;
74.45%): Students with moderately high scores across all four
types of coping strategies.

*  High Emotion-Engagement Profile (HEEP; n = 158;9.68%):
Students with high scores in emotion-focused engagement
strategies, very moderate scores in problem-focused
engagement strategies and low scores in disengagement
strategies (both problem- and emotion-focused).

Table 3
Means, Standard Errors, and Confidence Intervals for the Three-class Latent Solution
95% CI
M SE LL UL
LCP
PFE  2.81(-1.07) .09 2.66 2.97
EFE  2.07 (-1.29) .09 1.93 222
PFD  2.96 (-0.16) 11 2.77 3.14
EFD  3.17(-0.84) 13 2.96 3.38
MEDP
PFE  3.57(0.22) .04 3.51 3.63
EFE  2.70(0.15) .03 2.65 2.76
PFD  3.64(0.25) .03 3.59 3.68
EFD  3.44(0.29) .04 3.38 3.50
HEEP
PFE  3.97(0.06) 11 3.79 4.15
EFE  2.02(0.93) 11 1.84 2.20
PFD  3.50 (-1.69) 15 3.25 3.75
EFD  2.20(-0.84) 11 2.02 2.38

Note. LCP = Low Coping Profile; MEDP = Mixed Engagement-Disengagement
Profile; HEEP = High Emotion-Engagement Profile; PFE = Problem-Focused
Engagement; EFE = Emotion-Focused Engagement; PFD = Problem-Focused
Disengagement; EFD = Emotion-Focused Disengagement. Standardized mean scores
(z) are shown in parentheses.
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Figure 1
Graphical Representation of Coping Profiles
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Note. LCP = Low Coping Profile; MEDP = Mixed Engagement—Disengagement Profile; HEEP = High Emotion-Engagement Profile; PFE = Problem-Focused Engagement; EFE
= Emotion-Focused Engagement; PFD = Problem-Focused Disengagement; EFD = Emotion-Focused Disengagement.

Differences in Dropout Intentions between Coping Profiles

After controlling for the effects of gender and age, the results of
the MANCOVA indicated statistically significant differences between
profiles (A, =977, F(10,3246) = 3.820, p <.001, n * = .012), with
a small effect size. Additionally, the covariate age was statistically
significant (£(5,1623) = 11.502, p < .001, npz = .034), although the
effect size was small.

Statistically significant differences were also found between coping
profiles in four of the five modalities of dropout intention: stopping
university altogether (F(2,1629) =7.317, p < .001, np2= .01); entering
employment (£(2,1629)=35.718,p<.01, npzz .02); enrolling in another
degree program (F(2,1629) =9.922, p < .001, npzz .01); and enrolling
in vocational education and training (#(2,1629)=11.984, p <.001, npz =
.02). In all cases, the effect sizes were small. No significant differences
were found between coping profiles in the variable continuing to study
at another university (F(2,1629) =2.375, p = .093).

Table 4 shows the descriptive statistics from the MANCOVA.
Across the five dimensions analysed, the LCP group exhibited
the highest scores in dropout intention, whereas the MEDP group
exhibited the lowest scores in all five dimensions. Differences
between these two profiles were statistically significant in four of
the five intention to dropout variables: stopping university altogether
(d = 0.26), entering employment (d = 0.24), enrolling in another
degree program (d = 0.28), and enrolling in vocational education
and training (d = 0.29). The effect sizes were small in all cases.

There were also statistically significant differences between the
MEDP and the HEEP groups in enrolling in vocational education
and training, although the effect size was small (d = 0.19).

Table 4
Descriptive Statistics for Coping Profiles across Dimensions of Dropout Intention
Coping profiles
LCP MEDP HEEP
(n=259) (n=1,215) (n =158)
M SD M SD M SD

Stopping university 1.48 0.69 1.31 0.64 1.37 0.68
altogether®
Entering employment® 1.74 0.87 1.55 0.74 1.65 0.85
Changing degree 2.24 1.07 1.95 1.01 2.15 1.10
programs®

Continuing to study at 1.97 0.97 1.83 0.94 1.91 1.06
another university?

Enrolling in vocational ~ 1.69 0.93 1.44 0.77 1.60 0.90
education and training

programs®
Significant ‘LCP-MEDP (d = 0.26)
comparisons "LCP-MEDP (d = 0.24)

LCP-MEDP (d = 0.28)
JLCP-MEDP (d = 0.29)
‘MEDP-HEEP (d = 0.19)

Note. LCP = Low Coping Profile; MEDP = Mixed Engagement-Disengagement

Profile; HEEP = High Emotion-Engagement Profile.
Characterization of University Dropout Intention

A statistically significant association was found between profile
membership and dropout intention, although the effect size was
small (> =47.34,df=2,p <.001, V'="17).

The results indicate that in the three coping profiles, 27.03% of
students (n = 441) reported dropout intentions (Table 5). The profile
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with the largest proportion of students expressing dropout intention
was LCP (43.24%), followed by HEEP (32.28%). The lowest
percentage was in the MEDP profile (22.88%).

Table 5
Percentages of Dropout Intention across Coping Profiles
LCP MEDP HEEP Total
n 112 278 51 441
Dropout intention
% 43.24 22.88 32.28 27.03
n 147 937 107 1,191
No dropout intention
% 56.76 77.12 67.72 72.97

Note. LCP = Low Coping Profile; MEDP = Mixed Engagement-Disengagement
Profile; HEEP = High Emotion-Engagement Profile.

Distribution of Field of Study and Gender Variables

The association between latent profile membership and field of
study was not statistically significant (> = 12.88, df=8,p=.12, V=
.06). This finding seems to indicate that the proportion of students in
each of the identified coping profiles is very similar across the five
knowledge areas.

As Table 6 shows, the most widely represented profile was MEDP,
with 74.4% of students in the five fields of knowledge belonging
to this group. Only Arts and Humanities students were slightly
below this percentage (MEDP, 68.8%). Around 15% (15.9%) of
students in each of the fields of knowledge would fall into the LCP
category. This is not an insignificant proportion, given that this
profile of students seems to lack strategies (either engagement- or
disengagement-focused) when it comes to dealing with academic
demands. In this regard, the percentage of students (19.85%) who fit
this profile in the Sciences is particularly noteworthy.

Finally, the HEEP profile was the least represented of the three
profiles in the five knowledge areas (9.7%). The highest percentages
were among Arts and Humanities students (13.6%), while the lowest
representation of the profile was in students studying Sciences (7.63%).

Table 6
Percentage Representation of Coping Profiles across Different Fields of Study

LCP MEDP HEEP Total

Arts and Humanities n 22 86 17 125
% 17.6 68.8 13.6 100
Sciences n 52 190 20 262
% 19.85 72.52 7.63 100
Health Sciences n 34 197 21 252
% 13.5 78.2 8.3 100
Social and Legal Sciences n 92 493 73 658
% 13.98 74.92 11.1 100
Engineering n 59 249 27 335
% 17.61 74.33 8.06 100
Total n 259 1,215 158 1,632
% 15.87 74.45 9.68 100

Note. LCP = Low Coping Profile; MEDP = Mixed Engagement-Disengagement
Profile; HEEP = High Emotion-Engagement Profile.

The association between coping profile membership and gender was
analysed after excluding participants who chose not to disclose their
gender and non-binary participants due to the low sample representation
(n=24). This relationship was not statistically significant () = 3.46, df
=2, p =18, '=".05), suggesting that the three profiles identified are
homogeneously represented by women and men.
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As Table 7 shows, both women and men were primarily
concentrated in the MEDP profile (74.89% and 74.43%,
respectively). Men were slightly more represented in LCP
(17.05%) than women (14.49%), whereas women were slightly
more represented in HEEP (10.62%) than men (8.52%).

Table 7
Percentage Representation of Coping Profiles by Gender
LCP MEDP HEEP Total
n 131 677 96 904
Women

% 14.49 74.89 10.62 100
n 120 524 60 704

Men
% 17.05 74.43 8.52 100

Note. LCP = Low Coping Profile; MEDP = Mixed Engagement-Disengagement
Profile; HEEP = High Emotion-Engagement Profile.

Discussion

The present study provides insight into how coping strategies
are organised into different patterns among university students and
how these relate to dropout intention. Adopting a person-centred
perspective is particularly important in a context where dropout is a
multifactorial phenomenon and psychological processes play a key
role in students’ adaptation to academic demands (Bean & Eaton,
2001; Diaz-Mujica et al., 2019).

Regarding the first objective, three coping profiles were
identified: a Low Coping Profile (LCP, 15.87%), a Mixed
Engagement-Disengagement Profile (MEDP, 74.45%), and a High
Emotion-Engagement Profile (HEEP, 9.68%). The LCP includes
students who mobilise few coping resources, neither engaging
with academic difficulties nor resorting to avoidance, a pattern that
may reflect uncertainty or a still-developing regulatory repertoire
(Aldridge & Roesch, 2008). The HEEP describes students who
rely predominantly on emotion-focused engagement, combining
strong affective involvement and efforts to regulate emotions with
only moderate use of problem-focused strategies. This configuration
suggests a tendency to remain emotionally connected to academic
demands, while mobilising instrumental action in a more limited
manner (Smart et al., 2025). Finally, the MEDP, the largest group,
represents a heterogeneous configuration in which engagement and
disengagement strategies coexist, indicating a tendency to alternate
between confronting stressors and distancing oneself from them,
depending on situational demands (Kato, 2023).

This differentiation is consistent with recent international
evidence. For instance, Thomas et al. (2024) identified two
broad orientations—approach-oriented patterns, characterised by
active, problem-focused and engagement-based strategies, and
avoidance-oriented patterns, defined by behavioural and cognitive
withdrawal. Although the present study yielded a three-profile
structure, these profiles map onto this distinction: the HEEP profile
reflects a predominantly emotional form of engagement, LCP shows
minimal mobilisation of either type of strategy, and MEDP represents
an intermediate or mixed configuration where engagement and
disengagement co-occur.

While these empirical distinctions help interpret the profiles,
they also intersect with the students’ developmental stage. Most
participants were in late adolescence or emerging adulthood, a
period characterised by ongoing consolidation of self-regulatory
abilities and greater variability in coping responses (Folker et al.,
2025; Wesarg-Menzel et al., 2023). This is particularly salient
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during the transition to university, which requires renegotiating
autonomy, identity and academic competence. Evidence from
Takacs et al. (2021) reinforces this interpretation, showing more
variable coping patterns among younger university entrants. Such
developmental variability is reflected in the predominance of the
MEDP, which may represent an exploratory configuration, and
in the smaller proportions of LCP and HEEP, profiles that may
reflect more consolidated tendencies—either limited mobilisations
of coping resources (LCP) or a predominantly emotional form of
engagement (HEEP).

Following profile identification, the second objective examined
dropout intention within each profile. The pattern of results
indicated a clear gradient: the Low Coping Profile (LCP) had the
highest proportion of students reporting dropout intention (43.24%),
followed by the High Emotion-Engagement Profile (HEEP; 32.27%)),
whereas the Mixed Engagement-Disengagement Profile (MEDP)
had the lowest percentage (22.88%). These proportions were
consistent with the MANCOVA results, which showed significant
differences between profiles in several dropout modalities—mainly
reflecting higher scores in the LCP and lower scores in the MEDP—
with small effect sizes.

Moreover, this gradient is consistent with psychological models
of student persistence, which argue that coping processes shape
appraisals, self-efficacy, and academic/emotional integration—the
proximal antecedents of dropout intention (Bean & Eaton, 2001;
Tinto, 2006). In person-centred research with university samples,
recent latent-profile studies have consistently shown that mixed
or intermediate coping configurations tend to be more adaptively
positioned than profiles predominantly marked by avoidance or
low resource-mobilisation, which are linked to greater distress and
poorer academic adjustment (Schlesier & Westphal, 2023; Smart et
al., 2025; Thomas et al., 2024).

Interpreted through the transactional framework, MEDP students
may benefit from regulatory flexibility—the capacity to alternate
between engagement and limited, situational disengagement in
line with appraisal of controllability (Leslie-Miller et al., 2025)—
thereby buffering stress appraisals, sustaining self-efficacy, and
reducing dropout intention. In contrast, the LCP restricts options for
problem-solving and emotion regulation, undermining perceived
manageability (Smart et al., 2025) and increasing doubts about
continuing academically. Finally, although the HEEP reflects
adaptive emotional engagement, its moderate problem-focused
component may leave instrumental academic demands insufficiently
addressed (Alves et al., 2022), which may explain its middle position
in dropout intention.

Across the three profiles, the most frequent modality of dropout
was the intention to change to another degree program or another
university. This pattern is in line with recent findings indicating that
for many students, dropout intention reflects a process of academic
reorientation rather than a rejection of the university system
(Findeisen et al., 2024).

The third objective focused on the distribution of gender and field
of study across the identified profiles. No statistically significant
differences were found, indicating that women and men, as well as
students from different disciplinary areas, were similarly distributed
across the three profiles. This contrasts with previous findings
reporting gender-linked patterns—such as women’s greater use of
emotional or avoidant strategies and men’s tendency toward problem-

focused coping (Sitinjak et al., 2024; Vidic, 2024). Nonetheless,
recent research suggests that gender differences in coping may be
highly context-dependent, varying according to cultural, normative,
and situational factors (Morales-Rodriguez et al., 2023). Our results
support the idea that individual coping tendencies may not manifest
uniformly across contexts, and that first-year students may display
more heterogeneous and less gender-differentiated patterns.

Similarly, there were no statistically significant associations
between coping profiles and knowledge areas. This contrasts with
previous studies highlighting discipline-specific patterns in coping
and stress perception (Bernardo et al., 2025), such as a predominance
of engagement-based strategies in Health Sciences or Social
Sciences (Rodriguez-Fernandez et al., 2020; Vizoso et al., 2019) and
more avoidant styles in Arts and Humanities (Waterhouse & Samra,
2026). The absence of differences may reflect the strong contextual
pressures shared by first-year students across degrees, who all face
comparable novelty, uncertainty and academic demands, regardless
of disciplinary area (Linden et al., 2025; Parsons et al., 2023).

In summary, the results from a Spanish university context
highlight the importance of coping strategies as a key psychological
mechanism in explaining university dropout intention. The three
identified profiles showed distinct patterns of vulnerability, with
the MEDP appearing comparatively more protected—consistent
with the adaptive value of regulatory flexibility—whereas the LCP
and HEEP reflected more constrained or unbalanced regulatory
resources. Although gender and field of study did not significantly
differentiate profile membership, the overall pattern suggests that
during the transition to university, coping may be shaped more
strongly by shared developmental and contextual demands than by
sociodemographic or disciplinary characteristics. Taken together,
these findings underscore the importance of understanding students’
coping tendencies within the specific features of the Spanish
higher-education context, while offering potentially relevant insights
for institutions facing similar first-year adjustment challenges.

Despite the findings, this study has some limitations. First,
although the CSI-SF is a commonly used instrument in research on
coping, this study did not provide fully satisfactory results regarding
its psychometric properties. Consequently, our findings should be
interpreted with caution, and they will need to be confirmed by
future research.

Second, the cross-sectional design restricts the ability to explore
the relationship between coping profiles and dropout intention over
time. Future research could incorporate longitudinal methodologies
to examine how these coping styles change over time and their
impact on academic trajectories.

Finally, the sample was drawn from a single Spanish university.
Replicating the study in other institutions and cultural contexts
would help assess the generalisability of the identified profiles and
clarify the influence of institutional characteristics.

These considerations also provide important context for
interpreting the broader implications of the study. At a theoretical
level, the identification of three coping profiles reinforces the value of
person-centred approaches for understanding how students regulate
academic stress during the transition to university. The findings
are consistent with psychological models of persistence (Bean &
Eaton, 2001), highlighting that coping shapes adaptation through
appraisal processes, perceived controllability, and self-efficacy. In
this regard, the comparatively more adaptive position of the MEDP
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underscores the importance of regulatory flexibility—alternating
between engagement and situational disengagement according
to controllability appraisals—as a key mechanism in emerging
adulthood (Zimmer-Gembeck & Skinner, 2016).

At an applied level, the results point towards strengthening
students’ regulatory repertoires, enabling complementary use of
emotional and problem-focused strategies. As profile membership
did not differ by gender or field of study, interventions may be
most effective at a general institutional level, targeting first-year
cohorts across programmes (Alves et al., 2022). Initiatives that
foster constructive interpretations of academic challenges, promote
selection of adaptive strategies, and support emotional and academic
adjustment may contribute to reducing dropout intention in diverse
university contexts.
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ABSTRACT

Introduction: Validity is a fundamental aspect of psychological assessment because it examines the extent to which
interpretations of the scores produced by an instrument support its intended purpose. While validation studies are
frequently conducted, they often emphasize specific phases or validation methods, such as pilot testing or expert
judgments, while neglecting current additional sources of validity evidence that could improve an instrument’s
psychometric properties. This limitation is partly due to a lack of detailed easy-to-use guidelines, which make validation
processes inaccessible to non-expert researchers and practitioners. Additionally, the traditional focus on quantitative
methods often overlooks the potential benefits of complementary approaches to validation that will help people design
more comprehensive validation studies. Method: To address these challenges, the present study introduces PROVAL,
a nine-step protocol designed to guide researchers in conducting validation studies. Results: PROVAL promotes a
reflective approach to help researchers and practitioners identify and prioritize the most important sources of validity
evidence for their specific validation requirements. Conclusions: An illustrative application of PROVAL is presented,
demonstrating its usefulness in optimizing resources and ensuring instruments effectively fulfill their intended purposes.

PROVAL: un Protocolo Integral para el Desarrollo de Estudios de Validacion

RESUMEN

Introduccion: La validez es un aspecto fundamental en la evaluacion psicoldgica, ya que examina en qué medida las
interpretaciones de las puntuaciones obtenidas mediante un instrumento respaldan su uso previsto. Aunque los estudios
de validacion son frecuentes, habitualmente reflejan las mismas fases y métodos (estudios piloto o evaluacion de
personas expertas), descuidando otras fuentes de evidencia que podrian mejorar las propiedades psicométricas de los
instrumentos. Esta limitacion se debe, en parte, a la falta de directrices, lo que a su vez dificulta que profesionales en
areas aplicadas y en investigacion puedan desarrollar estudios de validacion. Ademas, el enfoque tradicional centrado
en métodos cuantitativos suele ignorar los beneficios potenciales de enfoques complementarios que contribuyan al
disefo de estudios de validacion mas integrales. Método: Para abordar estos desafios, el presente estudio introduce
PROVAL, un protocolo de nueve pasos disefiado para guiar a los investigadores en la realizacion de estudios de
validacion. Resultados: PROVAL promueve un enfoque reflexivo que ayuda a identificar y priorizar las fuentes de
evidencia de validez mas relevantes segun las necesidades especificas. Conclusiones: Se presenta una aplicacion
ilustrativa de PROVAL, que demuestra su utilidad para optimizar recursos y garantizar que los instrumentos cumplan
eficazmente con sus propositos previstos.
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Validity is one of the most extensively discussed topics in
psychometrics. Many authors have proposed definitions, theoretical
proposals, and validation methods over the years (Crocker & Algina,
1986; Cronbach & Meehl, 1955; Lissitz & Samuelsen, 2007; Messick,
1989; Sireci, 2009; Zumbo, 2009). However, several long-standing
issues and unresolved problems remain salient today. Validity is still
mainly regarded as a property of an instrument, although Messick
(1989) conceptualized it as an integrated and ongoing process
that requires multiple perspectives to support the intended use of
test and questionnaire scores. Likewise, most of validation studies
follow the same routine process and structure, despite Kane (1992)
introducing the argument-based approach to put the focus on the
specific arguments supporting the creation of a test. This author
also proposed practical guidelines for researchers and practitioners
(Kane, 2006, 2013a), but these are not habitually considered. Despite
the key role of the construct, the focus of validation studies should be
the intended purpose and the interpretations of test scores, as Sireci
(1998, 2009, 2013) emphasizes. However, the intended purpose is
not even identified in most validation studies. Finally, researchers
approach validity as an isolated issue, but it should incorporate
cognitive and contextual variables of individuals responding to test
items because, as Zumbo and colleagues (Chen & Zumbo, 2017,
Zumbo & Hubley, 2017) noted, the “ecology” (i.e., personal, family,
and societal factors), influences how people respond. The inability
of psychometricians to eliminate these traditional and limiting ideas
and practices has led to validity being treated as a formality, causing
it to lose its primary purpose: ensuring that an instrument provides
adequate measures of a construct that are suitable for the intended
purpose. Addressing this challenge involves getting back to the
concept and reviewing the main foundations of validity.

Starting with the concept, there appears to be a broad current
consensus about the definition provided in the latest edition of the
Standards for educational and psychological testing (hereafter,
Standards) (American Educational Research Association [AERA]
et al., 2014), where validity is defined as “the degree to which
evidence and theory support the interpretations of test scores
for proposed uses of tests” (AERA et al., 2014, p. 11). The two
most recent editions of the Standards (AERA et al., 1999, 2014),
conceptualize validity as a unified process centered on the construct,
thereby burying the traditional division in types of validity. This
unified perspective frames validity as a continuous process in
which multiple sources of “data”, such as psychometrics and expert
judgments, serve as “evidence” supporting (or failing to support) the
interpretations derived from test scores. Specifically, the Standards
describe five potential sources of evidence: test content, response
processes, internal structure, relationships with other variables,
and testing consequences. Depending on the validity argument
formulated to guide the validation study and the specific purposes
of the assessment tool, evidence will be collected from the most
relevant and appropriate sources; however, there is still no clear
agreement on which sources should be prioritized.

Among the five sources, evidence based on test content examines
the degree to which a test’s content adequately represents the
intended construct (for specific approaches, see Sireci & Faulkner-
Bond, 2014). Evidence based on response processes evaluates the
alignment between the construct being measured and participants’
actual response processes, aiming to identify factors that may elicit
responses unrelated to the construct (see, for example, Engelhardt
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& Goldhammer, 2019; Neuert & Lenzner, 2016; Padilla & Benitez,
2014; Rushton et al., 2015). Evidence based on internal structure
focuses on whether the relationships among items and dimensions
of the test are consistent with the theoretical interpretation of the
scores (for a review of relevant procedures, see Rios & Wells,
2014). Evidence based on relationships with other variables assesses
the extent to which associations between test scores and external
measures align with the theoretical expectations derived from
the construct (for an illustration, see Oren et al., 2014). Finally,
evidence based on testing consequences concerns the evaluation
of the intended and unintended outcomes of testing and assessment
processes for all stakeholders starting by the examinees themselves.
Several methodological approaches have been proposed to address
this aspect (Iliescu & Greiff, 2021; Lane, 2014), particularly to
support the formulation of interpretation and use argument (IUA)
that “explicitly links the inferences from tasks to decisions and
uses, and then to the resulting consequences” (Lane & Marion,
2025, p. 260). In fact, these authors expand the definition of validity
presented in the Standards to explicitly incorporate the role of the
consequences, referring to validity as “the extent to which theory
and evidence support or refute proposed and actual or enacted test
score interpretations, uses, and consequences...” (p. 192).

Despite numerous advances, guidance on how to gather and
prioritize different sources of validity evidence remains relatively
limited. To address this gap, several practical frameworks have
been proposed. Both Kane and Sireci, in their previously cited
works, developed models and general recommendations to guide
validation by outlining steps and recommendations for identifying
threats to validity and designing studies to examine them. More
recently, Sireci and Benitez (2023) introduced a practical guide for
conducting validation studies, detailing procedures for addressing
the five sources of validity evidence and proposing a structured
sequence of steps to support the validation process. This guide
represents a valuable resource for approaching validation from
a comprehensive perspective, offering detailed information on
procedures for collecting different sources of validity evidence.
However, both this guide and other existing frameworks often remain
inaccessible to researchers and practitioners who are not experts in
psychometrics. This limitation highlights the need to disentangle the
validity process, make it more user-friendly, and present it in ways
that facilitate rigorous yet practical application. Specifically, there
is a need to support researchers in making decisions throughout the
design and development of validity studies.

With this goal in mind, several studies have sought to illustrate
how proposed frameworks can be applied in specific contexts. For
example, Cook et al. (2015) developed a practical introduction to
Kane’s framework to make it “accessible and applicable to a wide
range of assessment tools and activities” (p. 561). Other authors have
focused on outlining the essential elements of validation processes to
establish a basic level of confidence in what an instrument measures.
Yasir (2016), for instance, summarizes the processes of adaptation
and validation, providing a detailed description of the tasks and
steps involved in developing assessment instruments suitable
for evaluating public health variables in cross-cultural studies.
Although Yasir’s framework relies on definitions of validity that
differ from those in the Standards, it nonetheless seeks to clarify the
relationship between the concept of validity and the contributions
of specific statistical techniques. Additionally, other tools illustrate
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the necessary steps for creating or analyzing the psychometric
properties of assessment instruments in specialized domains. For
example, Tsang et al. (2017) outline the procedures for developing,
adapting, and validating instruments in the field of pain medicine.
Their guide offers step-by-step recommendations for producing
sound measurement instruments and includes a glossary to make
technical terminology more accessible. However, these proposals
overlook some of the more established aspects of validity, such
as identifying the intended purpose or the integration of multiple
sources of validity evidence.

These specific applications offer valuable guidance for
researchers seeking to develop or employ psychometrically sound
instruments. However, many of these guides present “automatic”
or overly standardized procedures that discourage reflection on the
unique requirements of each instrument and the assessment context.
Consequently, to promote a deeper and more comprehensive
understanding of the constructs being measured it is essential to
design validation processes that move beyond the mere fulfillment
of formal requirements. This aim underscores the responsibility of
psychometricians to provide resources that facilitate the rigorous
development of validation practices in both research and applied
contexts. As emphasized in the Standards, “validation should be
understood as the process of constructing and evaluating arguments
for and against the intended interpretations of scores and their
relevance for the proposed use” (AERA et al., 2014, p. 11). The
statement highlights the importance of engaging in thoughtful,
context-sensitive validation rather than following routine and
predetermined steps. It also calls for the continuous analysis
of psychological and educational phenomena, recognizing that
different constructs cannot be measured through identical procedures
but instead require tailored approaches. This perspective shifts
the focus toward the careful selection of methods and the critical
understanding of tools that enable a more profound exploration of
the phenomenon under study.

To address previous limitations, we need methodological
approaches that prioritize the intended purpose of the instrument and
help articulating it, foster reflection on its requirements, assessment
context, and allow for the flexible integration of multiple sources of
information. Therefore, it is necessary to move beyond traditional
approaches that restrict the validation process to a limited set of
questions and instead promote alternatives that consider the full
range of possibilities for addressing potential threats. In this regard,
pragmatism, one of the main foundations of Mixed Methods Research
(MMR), becomes central. MMR has transformed the way research
designs are conceptualized, as it enables researchers to approach
phenomena from an open perspective in which specific procedures
are not predetermined but are selected based on their ability to address
the research question (Creswell & Plano-Clark, 2011; Tashakkori &
Teddlie, 1998). Grounded in pragmatism epistemology foundations,
MMR emphasizes the centrality of the research objective, using
it as the key element guiding the selection of design, techniques,
and procedures within a study (Johnson & Christensen, 2019). The
contributions of MMR, along with empirical evidence supporting
its usefulness for addressing complex phenomena, suggest that this
approach may also offer valuable insights in the context of validity.
A closer examination of the principles underlying both “modern”
validity theory and MMR reveals a clear conceptual alignment
between them. From the earliest discussions of validity, scholars

have emphasized its dynamic nature, framing validation as an
evolving and context-dependent process. Messick (1989) described
validation as a hypothesis-testing endeavor that involves the use of
multiple procedures to gather information, the consistency of which
is then evaluated to determine the extent to which the intended
interpretations can be supported. He also underscored the influence
of context and group characteristics on test scores, as well as the
limitations of purely local validation efforts, issues later expanded
upon in frameworks such as the ecological model (Chen & Zumbo,
2017). Moreover, the integration of data from multiple sources is
a recurrent theme across these perspectives, as the accumulation
of validity evidence inherently involves combining information to
strengthen the overall validity argument.

MMR provides two others important contributions to the
discussion of validity. On one hand, the incorporation of qualitative
procedures to offer relevant information about the same phenomena
examined through quantitative approaches, but from a different
perspective (Dellinger & Leech, 2007). This idea helps recover
aspects of validity that have been largely overlooked, particularly
those sources of evidence that are, by their nature, difficult to access
through quantitative methods like response processes and intended
and unintended testing consequences. MMR can help place these
sources on an equal footing with other types of evidence traditionally
included in validation studies. The reviews by Cizek et al. (2008) and
Zumbo (2025) highlight how empirical studies on validity often fail
to incorporate certain essential elements. According to their findings,
only a small minority of studies up to the date of publication adopt
a unified view of the concept of validity, with most treating validity
as a property of the test itself. Consequently, the conceptualization
of validity in terms of evidence is often missing. Among the studies
that do adopt this perspective, references to evidence based on
response processes and testing consequences are rare, reflecting,
to some extent, the uncertainty researchers face when addressing
these sources of information. Adopting approaches that incorporate
qualitative data and sources of evidence not typically collected does
not imply that these elements should be always mandatory. In fact,
validation studies based on more traditional sources of validity
evidence can, in many cases, provide sufficient support. However,
in other situations, the characteristics of the target construct, the
assessment instruments or context itself may introduce threats
related to response processes and the consequences of evaluation.
Kane (2013a) emphasized that “our inability to specify all potential
consequences in precise quantitative terms does not eliminate the
need to evaluate the consequences” (p. 61). Moreover, fairness in
measurement has gained prominence with the rise of comparative
studies across linguistic, cultural and sociodemographic groups
that can involve decision-making processes capable of significantly
affecting the lives of those being assessed differently. In fact, fairness
cannot be separated from the concept of validity (Lane & Marion,
2025). Therefore, evaluating consequences can, in many instances,
contribute to ensuring equity among individuals and groups.

On the other hand, MMR can also contribute to validation by
helping to “summarize” and “report” validity arguments, an unresolved
issue in the latest Standards, as Lane and Marion (2025) point out,
and one they describe as a “challenging activity” when professionals
and practitioners must integrate and synthesize diverse types of
validity evidence and supporting arguments. MMR emphasizes the
development of a “narrative” that synthesizes and summarizes both
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quantitative and qualitative findings when evaluating intervention
programs, while also being adaptable to diverse audiences, including
stakeholders, practitioners, academics, and policymakers.

MMR is not conceived as an alternative to traditional validation
studies but rather as an approach that enriches the information
obtained through more commonly used quantitative methods. The
relevance of MMR within the validation process becomes evident
when considering some of'its defining features, such as its nature as a
hypothesis-testing process, its dynamic character, and the centrality
of the study’s purpose (Johnson & Christensen, 2019). Furthermore,
from a modern perspective on validity, there is a clear call to
incorporate multiple sources of evidence. In this context, MMR can
be viewed as a response to this call, as it facilitates the integration
of information from often overlooked sources of evidence, such as
response processes or the consequences of test use.

Some counterarguments to these ideas have also emerged in
literature. For example, Russell (2022) contended that it is not
possible to synthesize or integrate evidence, that test developers
are not responsible for the potential misuse of scores, and that
certain arguments, such as those related to consequences, cannot be
addressed until some time has passed after the evaluation. However,
integration becomes meaningful when it involves gathering different
perspectives on the same phenomenon from the “parts” involved
in the assessment to inform decision-making; while we cannot be
accountable for all possible uses, guidelines can be established to
help prevent misuse; and although consequences cannot be evaluated
a priori, they can indeed be anticipated.

The previous reflections on measurement highlight several
challenges that we, as psychometricians, must address. As argued,
the limited practical applicability of proposals for developing validity
studies, combined with the inherent dynamism of psychological and
educational constructs in evolving contexts, which pose ongoing
challenges for validation, has led researchers and practitioners to
rely on tools that offer simplified validation processes, make use of
available data, or involve the design of readily feasible empirical
studies. However, as emphasized in the Standards, validation should
aim to achieve a comprehensive understanding of the phenomenon
under study, enabling the confirmation of the appropriateness of the
interpretations made based on the test scores.

Three key considerations should guide the development of
an approach that facilitates both the evaluation of how test-
takers’ responses support the intended interpretations and uses of
scores, and the understanding of the arguments that justify these
interpretations and uses. The first concerns the conceptualization of
validity in terms of sources of evidence that can inform all aspects of
the phenomenon under study, thereby ensuring that potential threats
to the proposed interpretations are identified. The second involves
adopting a methodological framework capable of addressing a
phenomenon as complex as validity while providing guidance for
integrating data from multiple sources of evidence and incorporating
contextual factors that may influence measurement. The third
relates to selecting procedures and techniques that best address the
validation projects, including qualitative methods that allow for the
examination of aspects of the phenomenon not accessible through
quantitative approaches, such as the causes or origins of statistically
identified factors. These methods should also facilitate the collection
of less frequently explored types of evidence, such as those based on
response processes and testing consequences.
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All of this underscores the need for a validation protocol that,
while methodologically rich and rigorous, provides the necessary
flexibility to accommodate validation processes for instruments with
varying characteristics, assessing constructs of different natures in
diverse contexts. This must be done in such a way that, as described
in the Standards, it is possible to generate “a coherent argument
regarding the degree to which evidence and theory support the
interpretation of test scores for specific uses” (AERA et al., 2014,
p- 21). Such a protocol should also encourage potential users to
reflect on validity arguments, which should be the cornerstone of the
process beyond the specific tools required.

For these reasons, the present study aims to propose PROVAL, a
mixed-methods protocol for obtaining validity evidence, designed to
guide the formulation of validation studies that support the intended
uses and interpretations of instruments assessing psychological and
educational variables across various contexts. PROVAL guides the
design and development of validation studies by posing specific
questions that facilitate the application of descriptions from previous
frameworks to concrete situations. In other words, PROVAL not only
outlines the steps for validation but also indicates how to construct
validity arguments by articulating the intended purpose and tracing
the full path to identifying potential threats. The proposed protocol
is intended as a starting point for incorporating innovations related
to validity theory, guidance on conducting validation studies, or new
procedures for gathering validity evidence. This work also aims to
illustrate the use of PROVAL by showing a specific application.

Description of PROVAL

PROVAL is a proposal to address validity studies based on
both the theoretical and practical approaches available in literature
and the demands of professionals and researchers. PROVAL was
developed following the previously described guidelines and tools.
Specifically, it draws on the phases proposed by Sireci (2013)
and Sireci and Benitez (2023), as well as on the guidelines for
formulating validity arguments proposed by Kane (1992). Within
the argument-based approach to validity, Kane (1992, 2006, 2013a,
2013b) distinguishes between the interpretation/use argument
(IUA), which specifies the intended interpretations and uses of test
scores, and the validity argument, which evaluates the plausibility
of these interpretations based on empirical evidence. Although this
distinction has been highly influential in contemporary validity
theory, for the purposes of the PROVAL framework, we adopt a
more integrated and operational use of the term “validity argument,”
consistent with the interpretation proposed by Sireci (2013), in
which both the specification of intended interpretations and the
evaluation of supporting evidence are considered within a unified
argumentative structure. This choice was motivated by the applied
nature of PROVAL, which aims to translate validity theory into a
stepwise protocol that can be readily implemented by researchers
and practitioners. Importantly, this does not imply a departure
from Kane’s framework, but rather a pragmatic adaptation of
terminology to facilitate the operationalization of argument-based
validation within a structured methodological guide. In line with the
definition of the sources of evidence outlined in the Standards and
the recommendations for the most appropriate procedures to gather
each type of evidence, a series of steps are established to guide and
structure the design and development of a validation study that
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focuses on the demands arising from the intended meaning of the
scores and the use of the target instrument.

PROVAL is a protocol composed of nine steps, each representing
a single activity or task related to the validation process. This
means that traditional questions, such as “articulating the intended
purposes,” can be divided into multiple parts to ensure that users
engage in a thorough reflection on all relevant elements, rather
than providing general statements that omit important details. Each
step includes guidelines aimed at helping researchers reflect on the
elements that, depending on the content of the inference and the
kind of instrument, may be relevant for obtaining validity evidence.
To this end, each step is divided into three sections: description,
reflections, and results. The first section provides a brief description
of what the step entails. The second section outlines the questions
that researchers and practitioners must ask themselves. The
answers to these questions lead to the results in the third section.
PROVAL is designed to be used for the validation of inferences
from measurement instruments that assess psychological and
educational variables. The application of PROVAL will culminate
in providing evidence of the test’s utility in achieving the intended
objective and offering arguments to support the intended purpose
and scores’ interpretations. Both the Spanish and the English version
of PROVAL are available in appendixes 1 and 2 in the following
link: https://osf.io/zcxjg/overview. Table 1 summarizes the steps of
the PROVAL protocol, a framework designed to guide the design
and development of validation studies focused on the specific
requirements of measurement instruments.

Although PROVAL is an evidence-based proposal, one of its
main contributions is its accessibility to users and its responsiveness
to practitioners’ needs. Consequently, the protocol will be
regularly updated as additional evidence is collected, incorporating
clarifications and improvements to continue facilitating the
validation process. Final versions will be made available in the
“Current version of PROVAL” folder within the OSF project.

[llustrating the Application of PROVAL with the Spanish Version
of the Inventory of Attitudes Toward Sexist/Nonsexist Language
(TASNL-G-S)

To make easier the understanding of each step proposed in
PROVAL, the following presents its application to the Spanish
version of the Inventory of Attitudes Toward Sexist/Nonsexist
Language (IASNL-G-S). The instrument represents a typical research
tool in psychology, exhibiting many of the common characteristics
researchers encounter when selecting a scale. Additionally, it
presents several challenges related to cultural considerations and the
potential consequences for the assessed participants. The IASNL-G
is an instrument developed by Parks and Roberton (1998) to evaluate
attitudes toward the use of sexist/nonsexist language. The instrument
consists of 21 items scored on a 5-point Likert-type scale, where lower
scores indicate a negative attitude, and higher scores reflect positive
attitudes. The items are divided into three sections: 1) The first section
asks participants to rate their agreement with 12 statements; 2) the
second section requires participants to indicate the level of sexism of
specific words and expressions in four items; and 3) the final section
includes five items that ask participants about their habitual use of
certain expressions.

Three researchers collaborated on the Spanish adaptation of
the TASNL-G (IASNL-G-S), employing a committee approach
(Harkness & Schoua-Glusberg, 1998). The committee approach to
translation design follows International Test Commission Guideline
TD-2 (5), which advocates for a double translation and reconciliation
procedure (International Test Commission, 2017). Two researchers
independently translated the original English version into Spanish,
while a third researcher acted as the adjudicator. The adjudicator
reviewed and compared both translations, resolving discrepancies
to create a final integrated version that incorporated contributions
from both translators. The adjudicator’s role involved two main
tasks. First, when both translators produced identical or comparable
translations, the adjudicator accepted the consensus version. In cases
where one translation was clearer, this version was selected. Second,
for elements where discrepancies arose, the adjudicator marked
specific items for discussion. A joint meeting was held to address
these discrepancies, where each researcher presented their rationale,
and final decisions were made on the best translation choices. All
three researchers were familiar with the content of the scale and

Table 1
Summary of the PROVAL Validation Protocol
Step Title Description Main Result
1 Intended purpose and scores’ Defines the test purpose, context of use, targeted Formulation of the intended purpose and score
interpretations population, and the decisions to be made based on scores. interpretations.
2 Formulation of validity arguments and  Identifies arguments based on the five sources of validity Formulation of validity assumptions and hypotheses to be
assumptions evidence from the Standards (AERA et al., 2014). investigated.
3 Prioritization of validation studies Organizes the validity assumptions based on their A prioritized list of assumptions to guide the study.
relevance according to the test’s intended use (e.g.,
diagnosis, selection).
4 Nature of the evidence needed Determines who can provide the information (participants) Identification of necessary instruments, participants, and
and whether data will be quantitative or qualitative. specific data requirements.
5 Selection of collection and analysis Identifies appropriate methods for data collection and the Detailed description of the study’s phases and methodology.
procedures specific analytical techniques to be used.
6 Design of the validation study Combines previous steps to establish the order, priority, Final configuration and illustration of the validation study
and nature of the design (qualitative, quantitative, or design.
mixed).
7 Development of validation studies Executes data collection according to the design, Preparation of all materials and successful data collection.
addressing recruitment and ethical considerations.
8 Data analysis and interpretation of Performs analyses and relates findings back to the initial Evidence supporting or refuting the validity assumptions.
results validity assumptions.
9 Integration of evidence and Synthesizes all findings to make a final decision on the Final conclusions on the usefulness and validity of the test.

conclusions

relevance of the intended interpretations.
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had experience with methodological aspects of translation and
adaptation processes.

The application of PROVAL framework in the present study shows
the first seven steps, which cover everything from outlining the intended
use of the instrument to describing the complete design of the validation
study and main aspects related to the development of the validation
studies. In each step, responses to the reflections and the results derived
from those reflections are provided. Appendixes 3 and 4 show the
application of PROVAL to the IASNL-G-S in both Spanish and English
(https://ost.io/zcxjg/overview). The illustrated steps cover the main
contributions of PROVAL, although the documents will be updated
once the validation studies are completed and the remaining steps are
finalized. This will provide a complete example of a comprehensive
validation study, including the interpretation and integration of results.
Both the protocol and the illustration are conceived as dynamic tools
that will be updated to incorporate innovations related to the concept of
validity and derived from evidence obtained through the application of
the tool in different contexts.

The first step presents information related to the intended purpose
and characteristics of both the target population and the instrument.
Since this is an adaptation, the information was derived from the
original version, which included details about score interpretations.
When developing new measures, the scores’ interpretations should
be described in that step. In the example, the results from step 1
include the description of the scale, the scores interpretations and
the target population.

Step 2 evaluates whether available information in the scientific
literature about the intended instrument can be interpreted as
validity evidence. An affirmative response would apply if prior
studies provided validity evidence. In that case, previous results
will be summarized to show the current knowledge and identify
the outstanding validation questions. In this case, some studies
were found where different versions of IASNL-G were applied
and provided data about the instrument’s functioning. For instance,
one of the validation studies concluded that the construct is
unidimensional and include both beliefs about nonsexist language
and recognition of sexist language, whereas the section measuring
“use or willingness to use nonsexist language” seems to represent
an independent construct or a linguistic artifact (Parks & Roberton,
2000). Therefore, that information is summarized as part of validity
evidence based on internal structure, while other sources of evidence
show information as “There are not studies investigating the relations
between the scores from IASNL-G and other instruments measuring
theoretically related constructs. However, the study presenting the
original version of IASNL-G indicates that the scores could be
related to those from the Gender-Specific Language Scale (GSLS)”.
In the results of step 2, we proposed validity assumptions according
to the previous evidence, as well as additional assumptions reflecting
both our goals and other claims requiring support from validity
evidence. For instance, for validity evidence based on relations to
other variables, the validity assumption was: “The total score on the
TASNL-S will be positively related to the total score on the Gender
Equality Attitudes Scale (Lorenzo Moledo et al., 2023).” That was
the process for the five sources of validity evidence.

In step 3, validity assumptions were prioritized based on their
relevance. The prioritization helps to organize the process to ensure
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that the most relevant validity assumptions are addressed. Although
collecting the five sources of validity evidence will provide a wider
perspective, sometimes it won't be possible and, in these cases, the
order will guide how to proceed. For completing the step, PROVAL
suggests using the indications on PETEYC, a tool based on previous
classifications of test’s uses and evidence collected through experts’
evaluations. That tool is part of a research project and is publicly
available (https://osf.io/2x6mr/overview). In the example, all the
assumptions were included as the goal of the illustration is to present
the most ideal situation. According to the reflections, assumptions
were ordered by grouping them under the five sources of validity, and
were prioritized as follows: test content, internal structure, relations
to other variables, response processes, and testing consequences.
That indicates that the main validation study should be focused on
collecting validity evidence based on test content followed by those
based on internal structure and relations with other variables.

Step 4 identified who can provide the intended data. In the
illustration, we would need the participation of two groups of people:
experts and participants from the target population. These two groups
of informants were linked to specific sources of validity evidence, as
questions to reflect require thinking on the intended evidence. For
instance, in reflection about the test content, the answers show that:
experts can confirm whether the items in the IASNL-G-S reflect
the construct “attitudes towards sexist/non- sexist language” and
identify causes when that does not occur. Therefore, experts will
give quantitative and qualitative information.

Building on this, the reflections in step 5 helped with structuring
the validation studies in different phases, aligning them with the
groups providing the information and the procedures required to
collect the intended data. Questions are designed to describe the
phases around the groups of participants and the type of information
needed. In the example, three different phases will allow extracting
the intended information. First, a group of experts will participate
in an expert’s judgement task. Secondly, a representative sample
from the target population will respond to the IASNL-G-S and other
instruments in a pilot study. Finally, a smaller group from the target
population will participate in cognitive interviews.

Taking into account these phases and their relevance, step 6
describes the study design as follows [(QUAN+qual) — QUAN
— (quantQUAL)], by using the standard nomenclature for
mixed-methods designs (Johnson & Onwuegbuzie, 2004). The
representation indicates that the design will have three phases, with
two of them collecting both quantitative and qualitative data. The
phases will be sequential, as each one will be based on results from
the previous. Quantitative data will be the main source in the two
initial phases, whereas qualitative data will have a most relevant role
in the last one. Finally, some specifications were added in step 7 to
facilitate the preparation of materials and the planning of tasks.

After step 7, the subsequent steps involve conducting the
phases, analyzing data from each phase, and integrating the results
to formulate comprehensive conclusions about the “support” for
the intended use of the instrument. These conclusions will guide
decisions on necessary modifications and lead to the creation of the
final version of the instrument. The illustration will be updated to
incorporate all the details related to the development of the study.
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Discussion

The present study aimed to propose PROVAL, a mixed-methods
protocol for obtaining validity evidence designed to guide the
development of validation studies focused on supporting the intended
purposes and scores’ interpretations of instruments assessing
psychological and educational variables in various contexts. The
proposal, based on the definition of validity and sources of validity
evidence from the Standards (AERA et al., 1999, 2014), provides a
framework that integrates both the validation guide through validity
arguments, as indicated by Kane (1992), and the general phases
outlined by Sireci (2013). The result is a series of steps that help
researchers reflect on the validity evidence required by the validity
argument by responding to specific questions.

To facilitate the understanding of the process, a specific case
illustrated the application of PROVAL. Specifically, PROVAL was
used to design the validation studies for the Spanish version of the
TASNL-G (IASNL-G-S), an instrument originally created to assess
attitudes toward sexist/nonsexist language (Parks & Roberton,
2000). The result of the application was a mixed-methods sequential
design validation study, where three different phases address
the validity questions raised by the validity claims that support
the intended interpretation and test use. The first phase focuses
on validity evidence based on test content, incorporating expert
judgment to assess the overlap between the items and the intended
construct. The second phase proposes a pilot study to collect
responses from participants within the target population, aiming to
analyze the psychometric properties of the items and the scale, as
well as to gather validity evidence based on the internal structure and
relationships with other variables.

These two phases represent the most common tasks performed in
validation studies and would likely be included even if PROVAL was
not applied. However, the needs related to these phases become clearer
when responding to the reflections, which will also guide the design
of the experts’ tasks, the identification of appropriate instruments for
the pilot study, and the recognition of potential benefits that additional
procedures, such as qualitative strategies, could offer.

In addition, the application of PROVAL provided two more
relevant pieces of data: the response processes involved in answering
the items and the consequences perceived by responders. In the third
phase, interviews emerged as an appropriate procedure, as validity
evidence based on response processes and testing consequences is
needed to support the intended use of the instrument. Furthermore,
the data to be collected during the application of this procedure is
specified. Thus, PROVAL helps extend the validation process by
incorporating additional sources of evidence that could provide a
better understanding of the instrument’s weaknesses.

The final design proposed by PROVAL would change for
different purposes and scores’ interpretations, but also if other gaps
were detected in relation to the scale’s functioning. That points to the
flexibility of PROVAL to guide processes with diverse characteristics.

PROVAL helps fill some of the gaps in designing validation
studies. First, it encourages approaching the validation process
as inherently connected to the intended instrument and prompts
reflection on the main limitations that should be addressed during the
validation study, rejecting automatic processes where the same steps
are conducted. Second, it emphasizes the role of validity evidence
based on response processes and testing consequences, traditionally

“ignored” (Cizek et al., 2008), by making their contribution
explicit and providing guidance on how to incorporate procedures
to collect such evidence. Third, it highlights elements that could
be better understood through qualitative procedures, proposing
alternative designs such as those based on MMR. Finally, it presents
the validation process as a comprehensive task that should not be
automatically designed but instead enriched by a deep study of the
target instrument, while remaining accessible to non-experts, as it
consists of a step-by-step, ordered process.

Regarding the benefits of the proposal, the approach to validation
of PROVAL promotes a comprehensive and reflective understanding
of validity that goes beyond the automatic processes sometimes
proposed. The reflections it encourages are linked to methodological
issues that often generate uncertainty and “resistance” among
professionals from other fields, who also need to deal with the
measurement of psychological variables. Therefore, this project
addresses a fundamental need: making validation procedures
accessible to professionals and researchers, avoiding reliance on
automatic and routine processes limited to the most familiar ones,
and promoting reflective actions based on the identification of
validity demands and the selection of the most suitable methodology
for each situation. This practical and theoretical proposal also has
an aspect related to the transfer of scientific knowledge to society.
The dissemination of the tool will be facilitated, along with support
for researchers and professionals who wish to apply it. Therefore,
PROVAL promotes a closer connection between the concept
of validity and users of measurement instruments. In addition,
PROVAL is intended to serve as a permanent tool, incorporating
new findings from both theoretical and empirical studies. As such, it
is designed as a dynamic protocol that is open to users’ experiences
and responsive to innovations in the literature.

PROVAL complements other tools currently available in the
field, such as the Test Review Model published by the European
Federation of Psychologists’ Associations (EFPA, 2025) or the
COSMIN Taxonomy of Measurement Properties (Mokkink et
al., 2010). The EFPA model identifies elements to consider when
assessing test quality, including instrument description, the quality
of test materials, reliability, interpretation norms, and validity, while
primarily focusing on the utility of validity evidence provided by
test authors and the three “classic” sources of validity evidence:
content, internal structure, and relations with other variables.
COSMIN, in turn, is widely recognized as one of the most
comprehensive tools for evaluating the measurement properties
of health-related instruments, particularly for evaluative purposes.
Although PROVAL does not aim to assess measurement properties
directly, it is designed to assist professionals and practitioners in
conducting validation studies guided by the intended use of the
measures across diverse contexts and fields, including education,
social sciences, and health. Importantly, PROVAL includes the
collection of validity evidence related to response processes and
testing consequences, incorporating fairness within the latter,
and adopts a broader perspective than EFPA or COSMIN, which
focus primarily on specific sources of evidence or accessibility for
particular populations. Therefore, PROVAL, conceived as a dynamic
tool, could also be useful to address validity issues identified in both
the EFPA and COSMIN frameworks.

Despite the contributions of this study, no evidence has been
gathered yet regarding the utility of PROVAL beyond the specific
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examples provided. Therefore, future studies will focus on
gathering validity evidence to support the intended purpose of the
tool. Specifically, we will conduct empirical studies focused on
identifying potential limitations of PROVAL and implementing
improvements that facilitate its application across different fields. We
will also create a space for users of PROVAL to collect information
about their experiences with the tool, and proposal to implement
adjustments to improve its usability. This will promote the creation
of a collaborative and dynamic product that will be periodically
reviewed to incorporate any innovations and improvements detected
by researchers.
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ABSTRACT

Background: Breast cancer (BC) has a substantial impact on women’s emotional well-being. This study examined
the psychometric properties of the Negative and Positive Affect Scales (NAPAS) to provide validity evidence for their
use in women with BC. Method: We evaluated validity evidence based on internal structure and on relationships with
other variables (general health, life satisfaction, self-esteem and resilience), as well as item analysis, reliability of scale
scores and measurement invariance across age groups (N = 202). Results: Confirmatory factor analysis supported a
two-correlated factor structure, negative affect (NA) and positive affect (PA), ¥*(53) = 137.807, CFI = .994, NNFI = .993,
RMSEA =0.089, SRMR = .067. This structure was invariant between age groups (< 50 vs. > 50 years). The homogeneity
indices and the reliability of the scores were adequate. PA was positively associated with life satisfaction, self-esteem
and resilience, and negatively associated with general health and its dimensions. NA showed the opposite pattern of
associations. Conclusions: The findings support the use of the NAPAS as a measure of affective well-being in women
with BC. Given its strong associations with mental health indicators, the scale may be useful in clinical settings for
assessment and intervention planning.

Propiedades Psicométricas de las Escalas de Afecto Negativo y Positivo (NAPAS) en
Pacientes con Cancer de Mama

RESUMEN

Antecedentes: El cancer de mama (CM) impacta sustancialmente en el bienestar emocional de las pacientes. Este
estudio examino las propiedades psicométricas de las Escalas de Afecto Negativo y Positivo (NAPAS) con el fin de
aportar evidencia de validez para su uso en mujeres con CM. Método: Se presentan evidencias de validez basadas en
la estructura interna y en las relaciones con otras variables (salud general, satisfaccion vital, autoestima y resiliencia),
analisis de items, fiabilidad de las puntuaciones e invariancia de medida entre grupos de edad (N = 202). Resultados:
El anélisis factorial confirmatorio respaldé una estructura de dos factores correlacionados, afecto negativo (AN) y
afecto positivo (AP), ¥*(53) = 137.807, CFI = .994, NNFI = .993, RMSEA = 0.089, SRMR = 0.067, que fue invariante
entre los grupos de edad (< 50 y > 50 afios). Los indices de homogeneidad y la fiabilidad de las puntuaciones fueron
adecuados. El AP se asocio positivamente con satisfaccion vital, autoestima y resiliencia, y negativamente con salud
general; el AN mostro el patron contrario. Conclusiones: Los hallazgos respaldan el uso de NAPAS como medida de
bienestar afectivo en mujeres con CM, pudiendo ser util en contextos clinicos para la evaluacion y planificacion de
intervenciones.

Cite as: Cerezo, M. V., Sanchez-Espildora, L., Alarcon, R., Soria-Reyes, L. M., & Blanca, M. J. (2026). Psychometric properties of the Negative and Positive Affect Scales
(NAPAS) in patients with breast cancer. Psicothema, 38(4), 204-212. https://doi.org/10.70478/psicothema.2026.38.19
Corresponding author: M. Victoria Cerezo, mvcerezo@uma.es
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Psychological research has shown that subjective well-being
may be affected by a variety of adverse health conditions, including
cancer (Alarcon et al., 2020; Cerezo et al., 2020; Cerezo, Soria-
Reyes et al., 2022). Cancer is one of the main causes of morbidity and
mortality worldwide, with the International Agency for Research on
Cancer predicting that the number of cases will surpass 44 million
globally by 2040. Although survival rates have improved, breast
cancer still accounts for 15.5% of all cancer deaths among women
(International Agency for Research on Cancer, 2023). As expected, a
diagnosis of breast cancer can have a significant negative impact on
a woman’s psychological adjustment (Cardenal et al., 2012; Cerezo
et al., 2020), including her subjective well-being (Alarcon et al.,
2020; Cerezo, Soria-Reyes et al., 2022, 2024).

According to Diener et al. (1999), subjective well-being refers to a
person’s evaluation of their own life, and it encompasses two closely
related aspects: cognitive and affective. The cognitive component
corresponds to life satisfaction, to how the person views their life
as a whole, and thus it reflects the gap between prior expectations
and current life circumstances. The affective component refers to
the emotions experienced in response to life events and it includes
states of pleasure, referred to as positive affect, and displeasure,
referred to as negative affect (Diener et al., 1999; Pavot & Diener,
2008). This affective component plays a central role in the emotional
and physical evolution of breast cancer patients, and its assessment
provides important information that is not captured by measures
focused solely on anxiety or depression. Research has highlighted
that both types of affects significantly influence prognosis and quality
of life after treatment, as high negative affect is associated with
greater psychological distress, more pain and fatigue, and poorer
recovery, while positive affect acts as a protective factor linked to
better adaptation and daily functioning (Rosenblom et al., 2025;
Zhao et al., 2024). Given that positive and negative affect can be
experienced simultaneously, achieving a balance in the management
of both affective states is more important for subjective well-being
than simply increasing positive affect or decreasing negative affect.
In line with this perspective, having an adequate instrument to assess
affect in patients with breast cancer is essential. Such tools can
provide valuable information about patients’ emotional experiences
throughout the course of the disease and help guide interventions
aimed at promoting emotional balance, thereby enhancing their
capacity to cope with illness.

When assessing subjective well-being, the cognitive and affective
components are generally considered separately, typically using
Likert-type scales to capture respondents’ intensity and frequency of
experiences (Ferrando et al., 2025). With regard to the measurement
of life satisfaction, a variety of tools are available, including
the Harmony in Life Scale (HILS; Kjell et al., 2016), the Cantril
Ladder (Cantril, 1965), the Riverside Life Satisfaction Scale (RLSS;
Margolis et al., 2019), and the Satisfaction with Life Scale (SWLS;
Diener et al., 1985). Of these, the SWLS is the most widely used
and it has recently been validated in the breast cancer population
(Cerezo, Soria-Reyes et al., 2022).

A number of different instruments may likewise be used to assess
affective well-being, for example, the Positive and Negative Affect
Schedule (PANAS; Watson et al., 1988), the 10-item International
PANAS Short Form (I-PANAS-SF; Kercher, 1992; Thompson,
2007), the Scale of Positive and Negative Experience (SPANE;
Diener et al., 2010) and the Negative and Positive Affect Scales

(NAPAS; Mroczek & Kolarz, 1998), for which a short form is also
available (Joshanloo, 2017). The PANAS is one of the most widely
used tools for assessing the affective well-being, and its psychometric
properties have been analysed in several different populations
worldwide (e.g., Davis et al., 2022; Joshanloo, 2016; Lopez-Gomez
etal., 2015; Medvedev et al., 2023). Despite its popularity, however,
it has certain limitations. For instance, and as noted by Diener et
al. (2010), some of its items use the words “active” and “strong”,
which do not necessarily refer to feelings or emotions. Similar
ambiguities have been highlighted by Lopez-Gomez et al. (2015)
with respect to Spanish translations of the PANAS. Assessments
across languages highlight that items developed in one language
may not always function equivalently when translated or adapted to
other languages (Badham et al., 2025), which is particularly relevant
for instruments such as the PANAS, where some items may be
interpreted differently across linguistic or cultural contexts. In this
regard, the NAPAS appears to overcome these limitations, insofar as
its items employ adjectives that refer unambiguously to emotional
states. Cerezo, Soria-Reyes et al. (2022) found that the correlation
between life satisfaction (measured using the SWLS) and affect
(both positive and negative) was stronger when affect was assessed
using the NAPAS rather than the PANAS, leading them to suggest
that the descriptive language used in the former reflects more clearly
the emotional state of women with breast cancer.

The NAPAS has also been widely used in both the general
population (Gao etal., 2023; Haas et al., 2021; Hadzi¢ & Kantar, 2021,
Joshanloo, 2019; Sirgy et al., 2020) and specific groups, including
older adults (Gonzalez-Herero & Extremera, 2010), cancer survivors
(Gallagher et al., 2019) and women with breast cancer (Alarcon et al.,
2020; Cerezo, Alvarez-Olmo et al., 2022; Cerezo et al., 2014; Cerezo,
Soria-Reyes et al., 2022, 2024). However, its psychometric properties
have not been fully analysed, and only a few instrumental studies have
been conducted with this instrument (Chan et al., 2020; Joshanloo,
2016, 2017; Joshanloo & Bakhshi, 2016).

The 12 items that comprise the NAPAS were first reported in a
study conducted in the USA by Mroczek and Kolarz (1998), who
followed Watson and Tellegen (1985) in conceptualising positive
and negative affect separately. The items are distributed equally
across the two dimensions (positive and negative affect), with each
item being responded to using a 5-point Likert-type scale. The items
consist of adjectives (or adjectival phrases) and the respondent is
asked to indicate how often they have experienced each of these
affective states during the past month. The results of subsequent
studies involving confirmatory factor analysis support a structure of
two related factors for the NAPAS (Chan et al., 2020; Joshanloo,
2017; Joshanloo & Bakhshi, 2016), and this structure has shown
measurement invariance across gender (Joshanloo & Bakhshi,
2016) and age (Chan et al., 2020).

Regarding the reliability of scale scores, Mroczek and Kolarz
(1998) reported Cronbach’s alpha coefficients of .87 and .91 for
the negative and positive affect scales, respectively. Similar results
were obtained in later studies, with reliability coefficients above .80
for both scales (Chan et al., 2020; Joshanloo, 2016, 2017). In terms
of validity evidence based on relationships with other variables,
Mroczek and Kolarz (1998) analysed sociodemographic, personality
and contextual variables using regression models. The results
showed a different pattern of relationships for men and women.
Among men, older age, being married and lower education were
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associated with higher scores on positive affect. In the sample of
women, being married was likewise associated with a higher level of
positive affect, while the relationship with age followed a quadratic
function. For both men and women, scores on positive affect were
positively associated with extraversion, and negatively associated
with neuroticism, occupational stress and relative stress. The opposite
pattern of associations was observed for scores on negative affect.
Very few studies have subsequently explored these relationships
further. Joshanloo (2017) confirmed the association between scores
on positive and negative affect and those on extraversion and
neuroticism, and also reported direct relationships between positive
affect and self-esteem and life satisfaction, and inverse relationships
between negative affect and these two variables.

In addition to the fact that only a few studies have examined the
properties of the NAPAS, those which have done present important
limitations. For example, most studies only provide validity evidence
based on internal structure, without exploring validity based on
relationships with other variables (Chan et al., 2020; Joshanloo &
Bakhshi, 2016). Furthermore, relationships are only established
with life satisfaction (Joshanloo, 2016, 2017) or with neuroticism,
extraversion and self-esteem (Joshanloo, 2017). Finally, there are
no studies examining the psychometric properties of the NAPAS in
the Spanish-speaking population, whether in general or specifically
among cancer patients. The aim of the present study was therefore
to conduct an in-depth analysis of the psychometric properties of
the Spanish version of the NAPAS. More specifically, we sought to
provide evidence supporting the use of NAPAS scores as a measure
of the affective component of subjective well-being in a sample of
Spanish women with breast cancer. This is important as the inferences
that can be drawn from test scores are specific to a population and
a context (American Educational Research Association, American
Psychological Association, & National Council on Measurement
in Education, 2014). The information obtained through application
of the instrument could contribute to the design of more tailored
psychological interventions. To this end, and based on previous
findings (Chan et al., 2020; Joshanloo, 2017; Joshanloo & Bakhshi,
2016), we first test the model of two related factors to obtain validity
evidence based on internal structure. Next, we examine measurement
invariance across age groups, the reliability of scale scores and
item homogeneity indices. To provide validity evidence based on
relationships with other variables, we calculate Pearson correlation
coefficients between scores on the NAPAS and scores on measures
of general health (somatic symptoms, anxiety and insomnia, social
dysfunction and severe depression), life satisfaction, self-esteem and
resilience. It is expected to find that scores on positive affect correlate
positively with scores on life satisfaction, self-esteem and resilience,
and negatively with scores on general health and its dimensions.
Scores on negative affect are expected to show the opposite pattern
of associations with these variables.

Method
Participants
The sample comprised 202 Spanish women diagnosed with
breast cancer, aged between 31 and 74 years (M =51.56, SD = 9.66).

Of'these, 72.3% resided in the autonomous community of Andalusia,
while the remainder lived in other regions of Spain. They were
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most commonly married or living with their partner (43.6%), had a
university education (40.1%), and were currently employed outside
the home (36.1%). Their age at the time of diagnosis ranged between
21 and 73 years (M = 46.94, SD = 9.18). In terms of their clinical
status, approximately half of the sample (51.5%) was at stage II of
the TNM (Tumour, Nodes, Metastasis) classification system.

The sample was recruited through various health clinics providing
breast cancer care in Spain associated with the Spanish Federation
of Breast Cancer Patients (FECMA). The inclusion criteria were:
signing informed consent, having a confirmed diagnosis of breast
cancer, and no diagnosis of any other cancer or of a mental health
disorder. Table 1 shows the sample characteristics.

Table 1
Sample Characteristics
Variables N %
Age (years)
<50 97 48.0
> 50 105 52.0
Civil status
Married/living with partner 88 43.6
Single 86 42.6
Divorced 20 9.9
Widowed 8 4.0
Educational level
Primary 49 243
Secondary 72 35.6
University 81 40.1
Employment status
Working at home 44 21.8
Working outside the home 73 36.1
Medical leave 34 16.8
Unemployed 17 8.4
Retired 34 16.8
Time since diagnosis (years)
<2 66 327
>2 136 67.3
Cancer stage
0 7 35
1 26 12.9
I 104 51.5
il 62 30.7
v 3 1.5
Instruments

1) Sociodemographic questionnaire, created ad hoc for the
present study and used to gather data on age, civil status, level of
education, employment status and disease-related variables (time
since diagnosis and cancer stage).

2) Negative and Positive Affect Scales (NAPAS; Mroczek &
Kolarz, 1998), translated into Spanish by Gonzalez-Herero and
Extremera (2010). The NAPAS measures the affective component
of subjective well-being by asking the respondent about emotions
and feelings experienced during the past 30 days. It comprises 12
items, each rated using a 5-point Likert-type scale (1 = none of the
time, 5 = all of the time) and distributed equally across the negative
and positive affect scales. Higher scores indicate higher levels of the
type of affect being measured.
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3) General Health Questionnaire (GHQ-28; Goldberg & Hillier,
1979), in its Spanish version (Lobo et al., 1986). The GHQ-28
comprises 28 items that explore somatic symptoms, anxiety and
insomnia, social dysfunction and severe depression (four subscales
of 7 items each). All items are rated using a 4-point Likert-type
scale (0 = not at all, 3 = much more than usual), and both a total
score and subscale scores are calculated. Higher scores indicate
poorer health status on the corresponding indicator. In the present
sample, McDonald’s w were .87 for scores on the somatic symptoms
subscale, .93 for anxiety and insomnia, .86 for social dysfunction,
.92 for severe depression and .94 for the total score.

4) Satisfaction With Life Scale (SWLS; Diener et al., 1985), in its
Spanish version (Vazquez et al., 2013), which has been validated in
breast cancer patients (Cerezo, Soria-Reyes et al., 2022). The SWLS
evaluates the cognitive component of subjective well-being (i.e.
satisfaction with life as a whole) and comprises 5 items, each rated
using a 7-point Likert-type scale (1 = strongly disagree, 7 = strongly
agree). Higher scores reflect a higher level of life satisfaction.
McDonald’s w of scale scores in the present sample was .84.

5) Self-Esteem Scale (SES; Rosenberg, 1965), in its Spanish
version (Atienza et al., 2000). The SES comprises 10 items, each
rated on a 4-point Likert-type scale (1 = strongly disagree, 4 =
strongly agree). Higher scores indicate higher levels of self-esteem.
McDonald’s w of scale scores in the present sample was .89.

6) 10-item version of the Connor-Davidson Resilience Scale (CD-
RISC 10; Campbell-Sills & Stein, 2007), in its Spanish version (Notario-
Pacheco et al., 2011), which has been validated in breast cancer patients
(Alarcon et al., 2020). Each item of the CD-RISC-10 is rated using a
S-point Likert-type scale (0 = not true at all, 4 = true nearly all the
time), and higher scores indicate higher levels of resilience. McDonald’s
o of scale scores in the present sample was .85.

Procedure

The study was conducted in accordance with the ethical
standards of the Declaration of Helsinki and it was approved by
the Experimental Ethics Committee of the University of Malaga,
Spain. Participants were recruited by convenience sampling through
various health clinics providing care to women with breast cancer.
Staff of these clinics contacted potential participants and invited
them to take part in the research. Those who expressed an interest
were then contacted via e-mail in order to inform them about the
study objectives and procedures. It was made clear at this point that
participation was entirely voluntary and that all data collected would
remain anonymous and confidential and be used solely for research
purposes. No incentives were offered for taking part. Subsequent
to signing (electronically) an informed consent form, and with the
aim of avoiding fatigue among respondents, the sample was divided
into two groups, randomly split using the random function of the
Excel program. Each group was then sent an e-mail with a link to
the questionnaires they were required to complete. Both groups
completed the sociodemographic questionnaire, and the following
set of instruments: subsample 1 (n = 102) completed the NAPAS
and the GHQ-28 (total of 40 items), while subsample 2 (» = 100)
completed the NAPAS, SWLS, SES and CD-RISC 10 (total of 37
items). There were no missing data as the questionnaires could not
be submitted unless all items had been responded to.

Data Analysis

We first calculated descriptive statistics (mean, standard
deviation, skewness and kurtosis) for scores (both item and total) on
the NAPAS and the other instruments administered. Then, in order
to obtain validity evidence based on the internal structure of the
NAPAS, we conducted a confirmatory factor analysis (CFA) using
the R package lavaan (Rosseel, 2012), testing the structure with
two related factors. The method used was diagonally weighted least
squares (DWLS) estimation with the polychoric correlation matrix,
which has been shown to provide accurate parameter estimates
when dealing with categorical items (Li, 2016) and tends to perform
better than unweighted least squares (ULS) when the sample size is
small (Forero et al., 2009). Model fit was assessed by calculating the
chi-square statistic (¥?) and the following fit indices: comparative
fit index (CFI), Bentler-Bonett non-normed fit index (NNFI), root
mean square error of approximation (RMSEA) and the standardized
root mean square residual (SRMR). The criteria used in interpreting
these indices were as follows: CFI and NNFI values of .95 or higher
indicated a good fit (Hu & Bentler, 1999); RMSEA values below .08
indicated a reasonable fit (Browne & Cudeck, 1992) and those below
.06 a satisfactory fit (Hu & Bentler, 1999); SRMR values close to
.08 indicated adequate fit (Hu & Bentler, 1999). Next, we analysed
configural, metric and scalar invariance across two age groups (< 50
and > 50 years) after first determining the baseline model for both
groups. This cut-off point was chosen because 50 years of age is the
age at which women in Spain undergo population screening for early
detection of breast cancer. Measurement invariance implies that an
instrument measures the same construct in the same way across
different groups, at various time points or under different conditions
(Cieciuch & Davidov, 2015). Configural invariance requires that
each construct is measured by the same items. Metric invariance
is tested by constraining the factor loadings between the observed
items and the latent variable to be equal across the compared
groups. Finally, scalar invariance is tested by constraining both the
factor loadings and the thresholds to be equal across groups (Chen,
2007; Cieciuch & Davidov, 2015). Here, we assessed invariance
by comparing the CFI, RMSEA, and SRMR values of the more
constrained models with those obtained in the less constrained
model. Equality constraints are tenable when the decrease in the CFI
is no more than .010, and when the increase in the RMSEA is not
greater than .015; the increase in the SRMR should be no greater
than .030 for metric invariance and no more than .010 for scalar
invariance (Chen, 2007; Cheung & Rensvold, 2002).

Next, reliability of scale scores was assessed by calculating
McDonald’s @ coefficient, considering values of .70 or higher
as satisfactory, in line with commonly used rule for acceptable
reliability (Howitt & Cramer, 2020). Corrected item-total
correlation coefficients (homogeneity index) for each of the NAPAS
scales (negative and positive affect) were calculated, interpreting
values above .30 as satisfactory (De Vaus, 2002). Finally, validity
evidence based on relationships with other variables was obtained
by calculating Pearson correlation coefficients between scores
on the NAPAS and scores on the measures of general health, life
satisfaction, self-esteem and resilience. In accordance with Cohen’s
(1988) criteria, coefficients were interpreted as follows: |.10], low;
|.30], moderate; |.50| or higher, strong correlation.
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Results Figure 1
Factorial Loadings for the NAPAS Two-Factor Related Model With Standardized

.. . Factor Loadings for the Total Sampl
Descriptive Analysis actor Loadings for the Total Sample

Item 1

3

Table 2 shows descriptive statistics for NAPAS items and its two o 2
scales, as well as for the other variables assessed. y tem

/_-_6_0,,—7 Item 3

Iy

ry

Table 2 Negative zm
Descriptive Statistics for NAPAS Items, its two Scales and the Other Variables Affect —_’.91 Item 4 4'@
Assessed in the Study %‘ @

Variables M SD Skewness  Kurtosis 87 Item 5 *

Negative Affect * 14.06 522 0.35 -0.37 . Item 6 + @
1. So sad nothing could cheer 245 Lol 0.08 0.83 -
you up Ttem 7 *

2. Nervous 270 1.09 0.15 -0.73 87
Item 8

3. Restless or fidgety 2.38 1.12 0.35 -0.80 y

4. Hopeless 2.13 1.07 0.50 -0.65 . .85 Ttem 9 <+ @

5 Thpt thi ffort 245 114 0.33 0.68 Positive /'7;/(' —

. al Cvel 1ng was an €1os . . . -U.
Tyting Affect ———| Item 10 4'
6. Worthless 1.98 1.15 0.88 -0.31 .88 Q
Positive Affect 19.05 491 -0.12 -0.48 % Item 11 +

1. Cheerful 345 0.84 033 0.17 - @
Item 12

2. In good spirits 3.48 0.96 -0.43 -0.39

3. Extremely happy 2.97 1.06 -0.07 -0.59

4. Calm and peaceful 2.94 0.97 -0.11 -0.54 I .

5. Satisfied 323 0.99 027 024 Reliability of Scores and Item Analysis

6. Full of life 299 1.09 -0.17 -0.55 o ' )

General Health (GHQ-28) ® 2791 1486 0.60 0.17 Reliability of NAPAS scores was satisfactory, with e values of
Somatic Symptoms ® 818 485 0.39 2079 .88 and .91 for the negative and positive affect scales, respectively.
Anxiety and insomnia ® 8.45 5.44 0.28 2072 Table 4 shows corrected item-total correlations for each item of the
Social dysfunction ® 820  3.83 0.54 0.36 NAPAS with respect to its corresponding scale. All correlations
Severe Depression ® 3.09 462 1.88 2.95 were above the established threshold of .30.

Life Satisfaction (SWLS) ¢ 21.78 5.72 -0.44 -0.36

Self-esteem (SES) ¢ 2095 583 0.25 -0.20 Table 4 o .

. Corrected Item-Total Correlations for Items of the NAPAS
Resilience (CD-RISC 10) © 25.06 7.03 -0.61 0.46
Items Item-Total Correlation

Note.*N=202; i = 102; <n2 = 100. -
Factor 1: Negative Affect

Validity Evidence Based on Internal Structure 1 So sad nothing could cheer you up 81
2. Nervous .60
The results of the CFA (see Table 3) indicated that all fit indices i f;j:z:::r fideety jg
were adequate according to the aforementioned cut-off criteria. 5. That everything was an effort 1
This was the case for both the total sample and the two age-based 6. Worthless 6
subsamples, thus supporting the model with two related factors. The Factor 2: Positive Affect
analysis also provided evidence of measurement invariance, insofar 1. Cheerful 79
as comparison of the less constrained with the more constrained 2. In good spirits 78
model showed a decrease of less than .010 in the CFI and increases 3. Extremely happy 78
of less than .015 in the RMSEA and less than .030 in the SRMR. 4. Calm and peaceful 64
Figure 1 shows the standardised parameter estimates for the total 5. Satisfied 80
sample. All values are statistically significant. 6. Full of life .70
Table 3
Fit Indices for Confirmatory Factor Analysis and for Measurement Invariance
Model 2 df CFI NNFI  SRMR RMSEA A CFI A RMSEA A SRMR
Total sample 137.807 53 994 993 067 .089 [.071, .108]
<50 years 80.816 53 996 995 076 074 [.038, .105]
> 50 years 71.571 53 997 996 .066 .067 [.030, .097]
Configural invariance 158.387 106 997 996 071 .070 [.046, .092]
Metric invariance 195.109 116 995 994 079 .083 [.062, .102] <.010 <015 <.030
Scalar invariance 202.563 150 997 997 071 .059 [.036, .079] <.010 <.015 <.010

Note. N =202; <50 years, n =97; > 50 years, n = 105; ° = Chi-Square Statistic; df = Degrees of Freedom; CFI = Comparative Fit Index; NNFI = Non-Normed Fit Index; RMSEA =
Root Mean Square Error of Approximation with 90% Confidence Interval; A CFI = CFI Less Constrained Model — CFI More Constrained Model; A RMSEA = RMSEA Less Constrained
Model — RMSEA More Constrained Model; A SRMR = SRMR Less Constrained Model — SRMR More Constrained Model.
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Validity Evidence Based on Relationships With Other Variables

Table 5 shows correlations between scores on the NAPAS
and scores on the criterion scales. Scores on the negative affect
scale were strongly and negatively correlated with scores on life
satisfaction, self-esteem and resilience, and strongly and positively
correlated with scores on general health, anxiety and insomnia,
social dysfunction and severe depression. A moderate positive
correlation was observed between scores on the negative affect scale
and the somatic symptoms dimension of general health.

For scores on the positive affect scale there was a strong
positive correlation with scores on life satisfaction, self-esteem
and resilience, and a strong negative correlation with scores on
general health, anxiety and insomnia, social dysfunction and severe
depression. A moderate negative correlation was observed between
scores on positive affect and the somatic symptoms dimension of
general health.

Table 5
Pearson Correlations Between NAPAS Scores and Scores on the Other Study Variables

Variables Negative Affect Positive Affect
General Health (GHQ-28)1* 1 -62™
Somatic Symptoms 35 -35™
Anxiety and Insomnia 677 =52
Social Dysfunction .58 -55™
Severe Depression 66" =55
Life Satisfaction (SWLS)? =57 66"
Self-Esteem (SES)? -.63"" ST
Resilience (CD-RISC 10)? -.58™" .60

Note. n = 102; n2 = 100; **p < .01, ***p < 001
Discussion

The purpose of this study was to analyse the psychometric properties
of the NAPAS and to provide evidence supporting its use as a tool for
assessing the affective component of subjective well-being among
women with breast cancer. To this end, we examined its internal
structure, tested measurement invariance across two age groups,
analysed the reliability of scale scores, conducted an item analysis and
obtained validity evidence based on relationships with other variables
(general health, life satisfaction, self-esteem and resilience).

Our findings supported the correlated two-factor model, consistent
with prior research (Chan et al., 2020; Joshanloo, 2017; Joshanloo &
Bakhshi, 2016), indicating that positive affect and negative affect are
related but distinct dimensions of affective experience. The results
align with the view that positive and negative affect represent distinct
psychological constructs rather than opposite poles of a single
bipolar continuum. This conceptualization is explicitly supported
by Mroczek and Kolarz (1998), who noted that these dimensions
must be treated separately and emphasized that the NAPAS was
originally developed under this assumption, designed to measure
positive and negative affect as separate, non-bipolar constructs. The
correlated two-factor model allows for the derivation of separate
positive and negative affect scores, facilitating their independent
interpretation while accounting for their correlation. This structure
yielded adequate fit indices for the two age groups considered (< 50
and > 50 years), and also showed measurement invariance across
these groups. This means that the NAPAS items measure positive
and negative affect in the same way in both these groups.

Item homogeneity indices were satisfactory for all items,
indicating consistency among items when measuring the same
construct. Reliability of scale scores was also satisfactory, with w
values of .88 and .91 for scores on the negative and positive affect
scales, respectively, both above the established threshold of .70
and in line with coefficients reported previously (Chan et al., 2020;
Joshanloo, 2016, 2017; Mroczek & Kolarz, 1998).

As for the relationship with other variables, the results obtained
are again as expected. Scores on positive affect were strongly and
positively correlated with scores on life satisfaction, self-esteem
and resilience, and strongly and negatively correlated with scores
on three of the four dimensions of general health; the negative
correlation with the other general health factor (somatic symptoms)
was of moderate magnitude. The opposite pattern of correlations
was observed for scores on negative affect. Overall, these findings
indicate that those women who experience more positive affective
states (such as feeling cheerful, calm and full of life) also tend to
be more satisfied with their life as a whole, to have a more positive
view of themselves, are better able to deal with adversity and show
better psychological adjustment in general; in turn, they are less
likely to experience somatic symptoms, anxiety and insomnia, social
dysfunction and severe depression. By contrast, those women who
experience stronger negative emotions (such as feeling sad, anxious,
restless, hopeless and worthless, or that everything is an effort) tend
to show poorer psychological adjustment and general health.

The results obtained are consistent with those reported in the
general population and add to existing validity evidence for the
NAPAS. These studies likewise found that scores on positive affect
were positively correlated with positive psychological variables
such as life satisfaction, extraversion and self-esteem, while scores
on negative affect were positively associated with indicators of
emotional distress and instability, such as neuroticism, occupational
stress and relative stress (Joshanloo, 2016, 2017; Mroczek & Kolarz,
1998). The relationship between positive and negative affect and the
variables general health (including its different dimensions) and
resilience has not previously been studied for the NAPAS, although
the results obtained for these variables with the PANAS (Cerezo,
Soria-Reyes et al., 2022; Lopez-Gomez et al., 2015) are similar to
those obtained here.

A noteworthy finding from the correlational analysis is that
although all correlations were strong, scores on positive affect were
more strongly correlated with life satisfaction than with the other
variables measured. This suggests that it is these two constructs
which make the most significant contribution to subjective well-
being in the current sample. In a recent study that assessed affect using
the SPANE, Jovanovi¢ and Joshanloo (2022) similarly found that
positive affect had a strong effect on life satisfaction, leading them
to conclude that people rely more on positive emotional experiences
(rather than negative ones) when evaluating how satisfied they are
with life. Here, we also found that the strongest correlation for
scores on negative affect was with general health, which suggests
that negative emotions are more closely linked to physical and
psychological problems (Hu & Gruber, 2008). Future studies should
aim to analyse in depth the relationship between life satisfaction and
positive affect, as well as the possible causal relationship between
negative affect and indicators of health problems.

Overall, our results suggest that the NAPAS has adequate
psychometric properties for use in the breast cancer population.
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Although this study does not provide evidence regarding its
specific use in the clinical context, it is expected to be useful for
the assessment of affective state, identifying states that should
be improved with psychological intervention. Given its brevity,
and insofar as scores on its two scales are associated with a set of
variables that are indicative of general health and psychological
adjustment, the NAPAS could be used as a tool to detect possible
mental health problems, thus helping to identify those women for
whom a more detailed assessment is indicated. One of the goals of
intervention might be to help patients to achieve a balance between
both emotional states, as achieving subjective well-being relies more
on this emotional equilibrium than on simply increasing positive
affect or reducing negative affect. Thus, interventions should aim
to regulate emotions rather than eliminate negative ones, thereby
enhancing patients’ subjective well-being and strengthening their
capacity to cope with the disease. In a meta-analysis, van Agteren et
al. (2021) concluded that mindfulness-based and multi-component
positive psychological interventions were the most effective in
improving various indicators of subjective well-being in both
clinical and non-clinical populations. They also found that singular
positive psychological interventions, as well as interventions based
on cognitive and behavioural therapy, acceptance and commitment
therapy, and reminiscence were useful in this respect.

This study has a number of limitations that should be
acknowledged. First, our use of a convenience sample may limit
the generalizability of results. Second, the sample size does not
allow the analysis of other more complex factor structures such as
the bifactor model, which require large samples (Kretzschmar &
Gignac, 2019; Zhang et al., 2021). Future studies with larger sample
sizes could evaluate whether the fit of the bifactor model is superior
to that based on two related factors, and also use other criteria for
the interpretation of fit indices, such as dynamic fit index cutoffs
(McNeish, 2023; McNeish & Manapat, 2023). Third, all the study
variables were measured using self-report tools, and hence response
bias might be an issue. Fourth, the cross-sectional nature of the study
means that no causal relationships can be established between the
different variables. Finally, although we report validity evidence
based on relationships with several different variables, further
research is needed to explore the potentially important role of other
aspects of well-being (e.g., flourishing) and personality traits (e.g.,
introversion, neuroticism, etc.) in breast cancer.

Despite these limitations, the present study has two important
strengths. First, it reports useful information about the use and
interpretation of NAPAS scores among women with breast cancer,
adding to existing validity and reliability evidence. In addition, it
provides evidence regarding the relationship between the affective
component of subjective well-being and a series of positive
psychological variables, namely life satisfaction, self-esteem and
resilience, an association that has barely been analysed in instrumental
studies. Evidence is also provided about the relationship with
variables inherent to psychological maladjustment and general health,
namely somatic symptoms, anxiety and insomnia, social dysfunction
and severe depression. The NAPAS can help professionals identify
aspects of subjective well-being that need improvement to promote
better adjustment and coping with the disease.
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ABSTRACT

Background: The Movie for the Assessment of Social Cognition-Spanish (MASC-SP) assesses general mentalization
performance and associated error patterns: over-mentalization, under-mentalization, and non-mentalization. This
study aims to provide the first large-scale psychometric evaluation and normative framework for MASC-SP scores
in Spanish-speaking adults. Method: 2,582 healthy adults completed the MASC-SP via a secure online platform.
The psychometric evaluation included factor analysis, measurement invariance, internal consistency, and floor/ceiling
effects. Normative data were stratified by demographic variables and are presented as empirical percentiles and z-scores.
Results: MASC-SP scores showed a predominantly unifactorial structure, with internal consistency ranging from
questionable to good. A floor effect was observed in the non-mentalization error score. Female participants and those
with a university education scored higher and made fewer errors than men and those without a university education.
Age-related results were heterogeneous. Conclusions: The results support interpreting the MASC-SP total score as
a robust quantitative indicator of general mentalization performance and the error scores as secondary qualitative
indicators of different error patterns. Normative data stratified by sex and educational level provide a useful reference
for research and clinical settings. However, norms stratified by age groups should be applied with caution due to their
questionable clinical and developmental relevance.

Evaluacién Psicométrica y Marco Normativo para la Movie for the Assessment of
Social Cognition en Adultos Castellanohablantes

RESUMEN

Antecedentes: La Movie for the Assessment of Social Cognition-Spanish (MASC-SP) evalia rendimiento
mentalizador general y patrones de error asociados: sobre-mentalizacion, infra-mentalizacion y no-mentalizacion. El
objetivo es proporcionar la primera evaluacién psicométrica y marco normativo a gran escala para las puntuaciones
de la MASC-SP en adultos castellanohablantes. Método: 2.582 adultos sanos completaron la MASC-SP mediante
una plataforma en linea. La evaluacion psicométrica incluy6 analisis factorial, invarianza de medida, consistencia
interna y efectos suelo/techo. Los datos normativos se estratificaron segun variables demograficas y se presentan como
percentiles y puntuaciones z empiricas. Resultados: Las puntuaciones mostraron una estructura predominantemente
unifactorial, con una consistencia interna entre cuestionable y buena. Se observo un efecto suelo en la puntuacion de
error de no-mentalizacion. Las mujeres y los participantes con estudios universitarios obtuvieron puntuaciones mas
altas y cometieron menos errores que sus contrapartes. Los resultados relacionados con la edad fueron heterogéneos.
Conclusiones: Los resultados respaldan la interpretacion de la puntuacion total de la MASC-SP como un indicador
cuantitativo solido del rendimiento mentalizador general y de las puntuaciones de error como indicadores cualitativos
secundarios. Los datos normativos estratificados por sexo y educacion proporcionan una referencia 1til para contextos
de investigacion y clinicos. Las normas estratificadas por grupos de edad deben aplicarse con cautela debido a su
cuestionable relevancia clinica y de desarrollo.
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Social cognition (SC) enables the perception, processing, and
interpretation of social information, facilitates understanding of
others’ behaviors and intentions, and promotes effective functioning
in social interactions (Arioli et al., 2018). It is a multidimensional
and hierarchically organized construct that encompasses several
interrelated domains, of which the most studied are emotional
processing and theory of mind (ToM) (Schurz et al., 2021). To
date, research has focused on key subcomponents, such as emotion
recognition, mental state reasoning (inferring thoughts/beliefs), and
mental state decoding (inferring feelings) (Mitchell & Phillips, 2015).

Patients with mental disorders often present SC deficits (Cotter et
al., 2018), which tend to be more pronounced in the more complex,
higher-order subcomponents than in the more basic subcomponents
(Navarra-Ventura et al., 2022; Romero-Ferreiro et al., 2022). These
deficits have been documented in Asperger syndrome (Dziobek et
al., 2006; Lahera et al., 2014), schizophrenia (Andrade-Gonzalez et
al., 2021; Catalan et al., 2018; Engelstad et al., 2019; Fretland et al.,
2015; Montag et al., 2011; Sahl et al., 2023; Vaskinn et al., 2018),
bipolar disorder (Aidelbaum & Goghari, 2022; Montag et al., 2010;
Santos et al., 2017), depression (Seitz et al., 2022; Wolkenstein et
al., 2011; Zwick & Wolkenstein, 2017), and personality disorder
(Andreou et al., 2015; Newbury-Helps et al., 2017; Preilller et al.,
2010; Quek et al., 2018; Somma et al., 2019).

Demographic factors also influence SC performance. Older age
and lower educational level have been associated with reduced
mental state reasoning and decoding, while emotion recognition
appears to be less affected by these factors (Fittipaldi et al., 2024).
Other studies have revealed sex-related differences in temporo-
limbic and frontal brain regions (Gur, 2002), and in large-scale
connectivity patterns (Ingalhalikar et al., 2014), which are often
accompanied by behavioral differences. Women tend to outperform
men in emotion recognition, while sex differences in mental
state reasoning and decoding are generally small or non-existent
(Christov-Moore et al., 2014; Navarra-Ventura et al., 2018, 2021,
2022; Vaskinn et al., 2024).

These findings underscore the multifactorial and heterogeneous
nature of SC and highlight the need for assessment instruments
that are psychometrically sound and supported by normative data
(Pinkham et al., 2018). Traditional instruments include the Pictures
of Facial Affect (POFA) for emotion recognition (Ekman & Friesen,
1976), the Strange Stories Test (SST) for mental state reasoning
(Happé, 1994), and the Reading the Mind in the Eyes Test (RMET)
for mental state decoding (Baron-Cohen et al., 2001). Despite their
widespread use, the scores of these instruments are limited by the
presence of ceiling effects, their low ecological validity, and their
exclusive focus on a single subcomponent of SC (Dziobek et al.,
2006; Lahera et al., 2014). In contrast, real-life social interactions
require the simultaneous integration of multiple dynamic signals
and cues (facial expression, gaze, gestures, body language, speech
prosody, verbal content) to understand others’ behaviors and
intensions (Cavieres et al., 2025).

Among the instruments designed to capture this complexity, the
Movie for the Assessment of Social Cognition (MASC) (Dziobek
et al., 2006) stands out. The MASC integrates verbal and non-
verbal signals and cues related to emotional processing and ToM in
video format, and its scores provide a more ecologically valid and
dynamic assessment of SC than traditional instruments. Its multiple-
choice question structure allows for distinguishing between typical
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and impaired ToM performance (primary outcome) and identifying
specific error patterns, including over-attribution, under-attribution,
and non-attribution of mental states (secondary outcomes).
This scoring system allows for a more nuanced assessment of
mentalization abilities and associated error patterns, thereby
improving the interpretability of results (Msika et al., 2024).

To date, the MASC has been adapted into several languages,
including Spanish (MASC-SP) (Lahera et al., 2014), and there is
growing evidence supporting the clinical sensitivity and cross-
cultural applicability of its scores (Chang et al., 2024; Fossati et al.,
2018; Huang et al., 2023; Martinez et al., 2017; Miiller et al., 2016;
Sarig-Shmueli et al., 2023). However, these studies are limited by
small sample sizes, lack of psychometric evaluation of secondary
scores, and lack of normative data, which has restricted their use to
research settings and their applicability in clinical practice.

This study aims to provide the first large-scale psychometric
evaluation and normative framework for MASC-SP scores in
Spanish-speaking adults.

Method
Participants

All native Spanish speakers residing in Spain were eligible to
participate. Participants were recruited between June 2016 and May
2024 using non-probability methods, primarily convenience and
snowball sampling, in community organizations, universities, and
clinical settings through direct contact and study invitations.

The initial dataset comprised 4,117 records, which were filtered
according to the following exclusion criteria: the participant was
under 18 or over 64 years of age, had a history of neuropsychiatric
disorders, had previously completed the MASC-SP, or had not
completed all items on the MASC-SP. Five additional records were
excluded due to data entry errors. After applying these criteria,
1,535 records were excluded, resulting in a final sample of 2,582
participants (Figure 1).

Instruments

The MASC-SP (Lahera et al., 2014) assesses mentalization
abilities through real-life social situations presented in video format.
The video shows four people (two men, two women) interacting
at a dinner party, and participants are asked to infer the characters’
beliefs/thoughts (mental state reasoning) and feelings (mental
state decoding). The video pauses several times to present up to
45 multiple-choice questions about the characters’ behaviors and
intentions. Each question includes four answer options: one correct
and three incorrect, allowing for the identification of different types
of mentalization errors: over-mentalization (attributing a mental
state when no mental explanation is required), under-mentalization
(misattributing an existing mental state), and non-mentalization (total
absence of mental inference, such as attributing physical causality
to social situations and mental states). An example of the items
and their response options can be found elsewhere (Dziobek et al.,
2006; Lahera et al., 2014). A primary total score for correct answers,
ranging from 0 (worst mentalization) to 45 (best mentalization), and
three secondary scores for errors, ranging from 0 (no errors) to 45
(maximum errors), are calculated. The video lasts 15 minutes and
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Figure 1
Flow Diagram

Initial records (N =4,117) ‘

Excluded records (N = 1,535)

Participants younger than 18 years (n = 464)

Participants older than 64 years (n = 56)

Participants with a history of neuropsychiatric disorders (n = 812)
Participants who had not completed the MASC-SP for the first time (1 = 88)
Participants who had not responded to all MASC-SP items (n = 110)
Records with data entry errors (n = 5)

Participants analyzed (n = 2,582) |

Note. MASC-SP, Movie for the Assessment of Social Cognition-Spanish.

participants have up to 30 seconds to answer each question, giving a
total administration time of 45 minutes.

Studies examining the psychometric properties of the MASC
and MASC-SP have primarily focused on the total score. In the
original study (Dziobek et al., 2006), the total score effectively
discriminated adults with Asperger syndrome from matched control
group participants, achieving an area under the curve of .98. This
performance exceeded that of the total scores of the POFA (.79),
SST (.65), and RMET (.86). In the Spanish adaptation study (Lahera
et al., 2014), moderate-to-strong Pearson correlations were found
between the total score and the total scores of the POFA (.57), SST
(.68), and RMET (.77), supporting its convergent validity. In contrast,
correlations with general cognition, as measured by the Screen for
Cognitive Impairment in Psychiatry, were not significant, providing
evidence of discriminant validity. The total score also showed optimal
internal consistency (o = .86) and good test-retest reliability.

Procedure

The study was approved by the Ethics Committee of the
University of the Balearic Islands in Mallorca (Balearic Islands),
Spain (#011CER25), and was conducted in accordance with the
principles of the Declaration of Helsinki (1964) and its subsequent
amendments. The study was not preregistered.

All participants completed the MASC-SP via a password-
protected online platform  (http://masc-cognicionsocial.es/),
supported by the Instrument Library of the Center for Biomedical
Research in Mental Health Network (CIBERSAM) at the Carlos 111
Health Institute (ISCIII) in Madrid, Spain. Data were also collected
on sex (male/female), age (in whole years), educational level (non-
university/university), history of neuropsychiatric disorders (yes/
no), and whether it was the first time the participant had completed
the MASC-SP (yes/no). Participants who did not complete all items
on the MASC-SP were excluded from the analysis due to missing
data (Figure 1).

Data Analysis

Data normality was verified using histograms, skewness,
kurtosis, and the Kolmogorov-Smirnov test. When score
distributions deviated from normality, non-parametric analyses
were used. Descriptive statistics are presented as frequencies and
percentages, means (/) and standard deviations (SD), or medians
(Mdn) and ranges (minimum-maximum). The effect size r is also
reported. Analyses were performed using IBM SPSS Statistics 29,
with statistical significance set at p <.05.

The psychometric properties of the MASC-SP scores were
examined using Spearman correlations, exploratory factor
analysis (EFA) with principal axis factoring and Oblimin rotation,
and Cronbach’s alpha for internal consistency. For correlations,
scores were treated as continuous variables. For EFA and internal
consistency, item-level responses were dichotomized, resulting in
four binary indicators per item corresponding to total and error scores.
We further examined the dimensional structure of the total score
using EFA on the tetrachoric correlation matrix, as implemented in
the R packages psych (Revelle, 2025) and GPArotation (Bernaards
et al., 2025). Consistent with the original conceptualization of the
instrument, we primarily evaluated a unidimensional solution, but
as a precautionary measure, we also inspected alternative solutions
with more than one factor. Decisions about factor retention were
guided by a parallel analysis based on factor eigenvalues, in which
the eigenvalues obtained from the empirical tetrachoric matrix
were compared with those derived from randomly generated data
matrices of the same size. Floor/ceiling effects were also evaluated,
with values > 15% indicating possible clustering at the extremes.

In addition, we examined measurement invariance of the
general mentalization factor across sex and educational level using
multigroup confirmatory factor analysis (CFA) implemented in the
lavaan 0.6-21 package (Rosseel, 2012). Building on this CFA model,
we re-estimated it in a multigroup framework, treating all items as
dichotomous and using probit CFA under the theta parameterization
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with the robust Weighted Least Squares with Mean and Variance
estimator (WLSMYV). The multigroup model syntax was generated
using the semTools package (Jorgensen et al., 2026), applying the
identification strategy for categorical indicators proposed by Wu
& Estabrook (2016). For each grouping variable, we then fitted
a two-step hierarchy of invariance models. First, a configural
model specified the same unidimensional factor structure across
groups, while allowing all factor loadings and item thresholds
to be freely estimated in each group. Second, a strong invariance
model constrained both factor loadings and thresholds to equality
across groups for the corresponding grouping variable. Because
each item has only one threshold and residual variances are fixed
for identification in this probit CFA setting, the joint equality of
loadings and thresholds constitutes the practically relevant level of
measurement invariance for comparing latent means with binary
indicators (Muthén, 2013; Wu & Estabrook, 2016). Model fit was
evaluated using chi-square test (¥?), comparative fit index (CFI),
Tucker-Lewis index (TLI), root mean square error of approximation
(RMSEA) with 90% confidence intervals and associated close-fit
tests, and standardized root mean square residual (SRMR), following
conventional guidelines (Hu & Bentler, 1999). Measurement
invariance for sex and educational level was assessed by comparing
the configural and strong models using the Satorra-Bentler scaled
y* difference test for WLSMYV, together with changes in CFI and
RMSEA relative to recommended cutoffs for approximate invariance
(Chen, 2007; Cheung & Rensvold, 2002).

In accordance with the Standards for Educational and
Psychological Testing (American Educational Research Association
et al., 2014), these procedures provide reliability evidence for the
MASC-SP scores and validity evidence based on its internal structure
and interrelationships. Validity claims refer to the interpretation and
use of the MASC-SP scores, rather than to the properties of the test
itself (Sireci & Benitez, 2023).

To generate normative data, participants were initially grouped
into 5-year age intervals, with exceptions at both ends. A narrower
interval was applied at the lower end (18-19 years) to capture
possible differences related to the development of SC abilities in
young adults, while a wider interval was used at the upper end (50-
64 years) to address sample size limitations and improve the stability
of normative estimates. To examine whether age-related differences
in MASC-SP scores were meaningful for the derivation of age-
stratified normative data, Kruskal-Wallis H tests were performed,
followed by post hoc comparisons between adjacent groups using
Mann-Whitney U tests. To define the final age groups, adjacent
age groups that did not show statistically significant differences
were progressively combined, resulting in aggregated comparison
groups (Figures S1-S4). Mann-Whitney U tests were also performed
to examine whether differences in MASC-SP scores by sex and
educational level were meaningful for the derivation of normative
data stratified by these variables. Where appropriate, Bonferroni
corrections were applied. Normative data were stratified according
to demographic variables that showed statistically significant
differences in Mann-Whitney U tests and are presented as empirical
percentiles and z-scores.
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Results

Table 1 shows the sample characteristics. Descriptive statistics,
Kolmogorov-Smirnov tests, and histograms of MASC-SP scores for
all participants and stratified by demographic variables are presented
in Tables S1 and S2 and Figures S5-S37.

Table 1
Sample Characteristics

All participants (N = 2,582)

Female sex 1,804 (69.90%)
Age 29 (18-64)
University education (> 12 years) 1,896 (73.40%)
MASC-SP

Total score 33 (0-45)
Over-mentalization errors 6 (0-45)
Under-mentalization errors 4 (0-29)
Non-mentalization errors 2 (0-45)

Note. MASC-SP, Movie for the Assessment of Social Cognition-Spanish.
Results are presented as n (%) or median (range).

Psychometric Evaluation of MASC-SP Scores

Spearman correlations showed moderate negative associations
between the total score and all error scores, a weak positive association
between under-mentalization and non-mentalization error scores, a
negligible positive association between over-mentalization and non-
mentalization error scores, and a non-significant association between
over-mentalization and under-mentalization error scores (Table S3).

An EFA was performed for each score. Sampling adequacy was
supported by Kaiser-Meyer-Olkin indices ranging from good (.72) to
excellent (.91), and data suitability for factor analysis was confirmed
by significant Bartlett’s tests of sphericity (Table S4). Initial factor
extraction suggested multiple factors with eigenvalues > 1 for each
score. However, inspection of scree plots consistently indicated a
clearly dominant first factor across all scores, characterized by a
sharp drop from the first to the second factor, followed by a gradual,
nearly linear decline in subsequent eigenvalues (Figures S38-S41).
The first factor explained 13.32% of the variance in the total score,
6.83% in the over-mentalization error score, 8.83% in the under-
mentalization error score, and 11.79% in the non-mentalization error
score. No subsequent factor accounted for > 4.66% of the variance
in any score. The item loadings for the first factor of each score are
shown in Table S5. Loadings on subsequent factors were generally
weak (< .30), often cross-loaded, and with some negative values.
Therefore, given the primarily exploratory nature of the study and its
applied objectives, retaining a predominantly unifactorial solution
for each score was considered the most parsimonious, theoretically
consistent, and clearly interpretable approach for normative and
clinical purposes.

An additional EFA was performed on the tetrachoric correlation
matrix of the total score. The first factor showed an eigenvalue
of 10.32, representing 22.90% of the total variance of the items.
The remaining factors had substantially smaller eigenvalues (all <
1.38), confirming a marked dominance of the first dimension. To
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complement these results, we performed a parallel analysis based on
factor eigenvalues, which revealed that although a relatively large
number of factors had eigenvalues slightly above those expected
under random data, only the first factor clearly exceeded the
simulated eigenvalues by a substantial margin. Subsequent factors
showed much smaller increments over chance and a gradual, almost
linear decline (Figure 2). In line with current recommendations for
item-level factor analysis, we therefore retained a predominantly
unidimensional solution for the total score, interpreting the first
factor as a general mentalizing performance dimension and
acknowledging that a considerable proportion of variance remains
attributable to item-specific and residual components.

Figure 2
Parallel Analysis of the MASC-SP Total Score (45 Dichotomized Items)
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Note. MASC-SP, Movie for the Assessment of Social Cognition-Spanish; FA, Factor
analysis.

As a sensitivity check, we also explored a two-factor solution.
The first factor accounted for 12.30% of the variance and showed
moderate to high loadings for most items. The second factor
accounted for an additional 10.60% of the variance, consisting
mainly of a small subset of items with substantial cross-loadings
and some negative values. This pattern did not yield a theoretically
coherent or clearly interpretable multidimensional structure that was
also consistent with the original conceptualization of the instrument,
and it largely overlapped with the dominant general factor
identified in the one-factor solution. Together with the results of the
parallel analysis, these findings support retaining a predominantly
unidimensional structure for the total score.

Cronbach’s alpha values were .80 (total score), .59 (over-
mentalization error score), .62 (under-mentalization error score),
and .74 (non-mentalization error score).

No floor/ceiling effects were observed in the total score or error
scores, except in the case of non-mentalization, which showed a
floor effect (20.10%) (Table S6).

Measurement invariance across sex and educational level was
evaluated with a two-step sequence of configural and strong models.
For sex, the configural model, which specified the same unidimensional
factor structure for women and men with freely estimated loadings
and thresholds, showed good fit (¥*(1,890) = 3497.80; CFI1=.955; TLI
=.953; RMSEA =.026; SRMR = .068), indicating comparable latent
structure across groups. Constraining factor loadings and thresholds

to equality (strong invariance) produced some deterioration in fit,
although indices still indicated good overall fit (¥*(1,934) =3973.17;
CFI = .943; TLI = .942; RMSEA = .029; SRMR = .073), and the
Satorra-Bentler scaled chi-square difference test was significant,
Ax*(44)=90.71, p <.001. Even so, changes in approximate fit indices
were small (ACFI=-.012; ARMSEA =+.003; ASRMR =+.005) and
within recommended cutoffs for approximate invariance, supporting
the view that strong invariance across sex is tenable in practical
terms and that latent mean comparisons between women and men
are substantively interpretable. For educational level, the configural
model also showed good fit, suggesting that the unidimensional
mentalizing factor operated similarly among university-educated
versus non-university-educated participants (}*(1,890) = 3378.77;
CFI = .953; TLI = .951; RMSEA = .025; SRMR = .066). Imposing
equality constraints on factor loadings and thresholds across these
groups (strong invariance) again led to some loss of fit, although the
global indices remained acceptable (¥*%(1,934) = 3481.42; CFI = .943;
TLI = .941; RMSEA = .027; SRMR = .070), and the Satorra-Bentler
scaled chi-square difference test indicated significantly worse fit than the
configural model, Ay*(44) = 102.65, p < .001. As in the case of sex, the
shifts in approximate fit indices were modest (ACFI =-.010; ARMSEA
=+.002; ASRMR = +.004) and stayed within commonly used criteria
for approximate invariance, indicating that strong invariance across
educational level is also met to a practically acceptable extent and
that latent mean differences between education-level groups can be
interpreted as reflecting substantive rather than measurement artifacts.

Normative Data for the MASC-SP Total Score

Women scored higher than men (Table S7), and participants with
a university education also scored higher than those without (Table
S8); this effect was observed in women and men (Table S9).

Total scores differed across initial age groups, H(7) = 72.91, p <.001
(Figure S1). In the final age groups, participants aged 18-19 scored lower
than those aged 20-24, who in turn scored lower than those aged 25-49.
Participants aged 25-49 scored higher than those aged 50-64 (Figure 3,
Table S10).

Normative data are presented in Tables 2 and 3.

Figure 3
MASC-SP Scores by Age Group. Means are Reported
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Note. MASC-SP, Movie for the Assessment of Social Cognition-Spanish.
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Table 2

Normative Data for the MASC-SP Total Score in Male Participants by Age Group and Educational Level (N = 778)

Llompart-Casasnovas et al. / Psicothema (2026) 38(4) 213-223

MASC-SP total score in men

Non-university education (< 12 years)

University education (> 12 years)

z-score PC 18-19 20-24 25-49 50-64 Total 18-19 20-24 25-49 50-64 Total
-2.326 1 10 0 0 - 0 - 1 11 11 11
-1.645 5 13 13 13 15 14 17 22 21 14 20
-1.282 10 19 18 17 18 18 19 27 27 25 27
-.842 20 23 24 - 22 23 27 30 30 28 30
-.524 30 25 28 23 24 25 30 32 31 30 31
-.253 40 27 30 26 25 27 31 - 33 32 33
0 50 29 31 28 27 29 - 33 34 33 -
253 60 31 33 30 28 31 34 34 35 - 34
524 70 32 34 33 32 33 35 35 36 34 35
.842 80 33 35 34 34 34 36 36 37 36 37
1.282 90 34 38 36 35 36 37 37 38 38 38
1.645 95 35 39 40 37 38 38 39 39 39 39
2.326 99 - - 44 - 41 - - 41 - 41
n 55 90 126 24 295 27 98 308 50 483
M 27.564 29.356 27.587 27.000 28.075 31.148 32.204 32.834 31.420 32.466
SD 6.058 8.102 7.928 6.269 7.560 6.163 5.936 5.532 6.276 5.740
Mdn 29 31 28 26.500 29 34 33 34 33 34
Range 10-37 0-41 0-45 15-38 0-45 17-38 1-42 3-42 11-39 1-42
Skewness -1.030 -1.480 -793 -.094 -.986 -1.231 -2.997 -1.806 -1.691 -2.002
Kurtosis .848 2.755 1.321 -.687 1.596 .601 13.403 5.185 3.131 6.277

Note. MASC-SP, Movie for the Assessment of Social Cognition-Spanish; PC, Percentile; M, Mean; SD, Standard Deviation; Mdn, Median.

Table 3

Normative Data for the MASC-SP Total Score in Female Participants by Age Group and Educational Level (N = 1,804)

MASC-SP total score in women
Non-university education (< 12 years) University education (> 12 years)

z-score PC 18-19 20-24 25-49 50-64 Total 18-19 20-24 25-49 50-64 Total
-2.326 1 13 11 7 9 11 20 13 14 14 14
-1.645 5 18 20 18 13 19 23 25 25 23 24
-1.282 10 22 24 22 16 21 26 27 29 26 27
-.842 20 26 26 27 20 26 28 29 31 29 30
-.524 30 28 29 29 22 28 30 31 32 30 32
-.253 40 30 31 30 28 30 31 32 33 32 33
0 50 31 32 32 29 31 33 33 34 33 34
253 60 32 33 33 30 33 35 34 35 34 35
524 70 33 34 34 - 34 36 35 36 35 36
.842 80 36 35 35 33 35 37 36 37 37 37
1.282 90 37 37 37 34 37 - 38 39 38 38
1.645 95 39 38 38 35 38 38 39 40 40 39
2.326 99 - 42 42 - 41 40 41 41 41 41
n 78 105 165 43 391 103 317 890 103 1,413
M 30.026 31.010 30.509 26.884 30.148 32.311 32.511 33.685 32.359 33.225
SD 5.930 5.402 6.152 6.877 6.097 4.627 5.193 4.877 4.974 4.971
Mdn 30.500 32 32 29 31 33 33 34 33 34
Range 13-40 11-42 7-43 9-36 7-43 20-40 9-45 6-45 14-41 6-45
Skewness -.754 -.753 -1.300 =777 -1.028 -.552 -1.471 -1.750 -.778 -1.511
Kurtosis .661 .878 2.267 -.303 1.283 -.434 3.785 5.244 1.049 3.986

Note. MASC-SP, Movie for the Assessment of Social Cognition-Spanish; PC, Percentile; M, Mean; SD, Standard Deviation; Mdn, Median.
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Normative Data for the MASC-SP Error Scores

Women made fewer over-mentalization and non-mentalization
errors than men, with no significant sex differences in under-
mentalization errors (Table S7). Participants with a university
education made fewer over-mentalization, under-mentalization, and
non-mentalization errors than those without (Table S8). The effect
of educational level on over-mentalization and non-mentalization
errors was observed in women and men (Table S9).

Over-mentalization errors differed across initial age
groups, H(7) = 106.50, p < .001 (Figure S2). In the final age
groups, participants aged 18-19 made more over-mentalization
errors than those aged 20-24, who in turn made more than those
aged 25-64 (Figure 3, Table S10).

Under-mentalization errors differed across initial age groups,
H(7) = 70.67, p < .001 (Figure S3). In the final age groups,
participants aged 18-44 made fewer under-mentalization errors than
those aged 45-49, who in turn made fewer than those aged 50-64
(Figure 3, Table S10).

Non-mentalization errors differed across initial age groups, H(7) =
28.50, p <.001 (Figure S4). In the final age groups, participants aged
18-19 made more non-mentalization errors than those aged 20-49,
who in turn made fewer than those aged 50-64 (Figure 3, Table S10).

Normative data are presented in Tables S11-S15.

Discussion

This study presents the first large-scale psychometric evaluation
and normative framework for MASC-SP scores in Spanish-speaking
adults. For the first time, the psychometric properties of total and
error scores have been evaluated. The results support a predominantly
unifactorial structure for each score, with good internal consistency
for the total score, acceptable internal consistency for the non-
mentalization error score, and lower but still interpretable internal
consistency for the over-mentalization and under-mentalization
error scores. Based on this psychometric foundation, normative data
are also presented stratified by sex and educational level, which were
shown to function under conditions of measurement invariance.

Spearman correlations showed negative associations between
the total score and all error scores, along with positive and selective
correlations between error scores, thus capturing partially overlapping
but not redundant aspects of general mentalization performance and
associated error patterns, in line with the original conceptualization
of the instrument’s scores (Dziobek et al., 2006; Lahera et al., 2014).

Although the proportion of variance explained by the one-factor
solution was modest, subsequent factors accounted for much smaller
amounts of variance and did not form coherent alternative structures.
In this regard, the tetrachoric correlation matrix of the total score,
together with the parallel analysis, provided converging evidence
that only the first factor clearly exceeded random eigenvalues,
supporting the retention of a predominantly unidimensional solution.

Consistent with this structure, the total score showed the highest
reliability, supporting its use as a robust primary quantitative indicator
of general mentalization performance in Spanish-speaking adults.
In contrast, error scores showed more heterogeneous reliability,
supporting their interpretation as complementary indicators of specific
response patterns, rather than as scores reflecting independent latent

constructs, in line with their original conceptualization as secondary
outcomes (Dziobek et al., 2006; Lahera et al., 2014).

The ceiling effect commonly observed in scores on traditional SC
instruments (Pinkham et al., 2018) was not observed in our results,
but a floor effect was detected in the non-mentalization error score, as
one-fifth of participants, particularly those with university education,
made few or no non-mentalization errors. This is consistent with
results obtained in non-clinical samples characterized by intact
mentalization abilities (Cotter et al., 2018) and supports that MASC-
SP scores provide an adequate range of measurements and are
sensitive to individual differences in healthy populations, especially
beyond the lower end of the error distribution and within the mid-
to-high range of error frequency. Importantly, greater discriminatory
power of the non-mentalization error score is expected in clinical
samples, whose error rates are typically higher than those of healthy
populations (Dziobek et al., 2006; Lahera et al., 2014).

Overall, these results are consistent with those of previous
psychometric studies, which have reported a comparable unifactorial
solution (Chang et al., 2024; Fossati et al., 2018; Miiller et al., 2016)
and similar internal consistency for the total score (Chang et al.,
2024; Dziobek et al., 2006; Fossati et al., 2018; Huang et al., 2023;
Lahera et al., 2014; Martinez et al., 2017; Sarig-Shmueli et al.,
2023). However, none of these studies examined the factor structure,
reliability, and distributional properties of error scores, highlighting
the novelty of the present work. These analyses were exploratory
and did not aim to establish formal latent trait models, but rather to
evaluate whether each error response category was characterized by
a predominant source of shared variance, so that each error score
could be considered a distinguishable and interpretable aspect of
instrument performance beyond the total score.

This study also presents the first normative framework for
MASC-SP scores using empirical percentiles and z-scores. The
data were derived from a large-scale community sample and are
applicable to research and clinical settings. Sex differences showed
small-magnitude effect sizes, with women scoring higher overall and
making fewer over-mentalization and non-mentalization errors than
men. Educational level showed small-to-medium effect sizes, with
university-educated participants scoring higher overall and making
fewer mentalization errors of any kind than non-university-educated
participants. Importantly, measurement invariance across sex and
educational level was confirmed, indicating that differences between
groups likely reflect substantive variations in general mentalization
performance rather than measurement artifacts, justifying the
development of group-stratified norms.

In contrast, the influence of age was heterogeneous. While total
scores varied across age groups, with middle-aged participants
scoring higher than younger and older groups, non-mentalization
errors showed an inverse pattern, mirroring differences in total
scores. Furthermore, over-mentalization errors tended to decrease
with age, and under-mentalization errors tended to increase.
Despite these results, differences between adjacent age groups
were characterized by small-to-negligible effect sizes, calling into
question their relevance as clinically meaningful or developmentally
related changes. Consequently, age-stratified norms are presented
for descriptive purposes only and should be used with caution.
Therefore, it is recommended that non-age-stratified scores be
prioritized over age-stratified scores when applying these norms in
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research and clinical settings. Further studies are needed to provide
continuous norms using age-conditioned metrics to reduce potential
artifacts introduced by age binning.

Overall, these results are consistent with those of the Spanish
adaptation of the MASC, in which healthy participants showed
a similar scoring profile to that of the participants in the present
study (Lahera et al., 2014), and with those of other studies that
have examined the influence of sex and educational level on SC
performance using traditional instruments (Christov-Moore et
al., 2014; Navarra-Ventura et al., 2018, 2021, 2022; Vaskinn et
al., 2024). The results are also consistent with recent evidence that
challenges the traditional view of age-related cognitive change as a
linear process and instead emphasizes that mentalizing performance
across the lifespan is determined by a heterogeneous set of factors,
including individuals differences in cognitive/executive functions,
brain reserve, and brain pathology (Arioli et al., 2018; Fittipaldi et al.,
2024). In summary, when applying these norms, it is essential to bear
in mind that educational level had a consistent influence on general
mentalizing performance and associated error patterns, while sex only
influenced specific scores. Age, on the other hand, exerted influences
whose clinical or developmental significance is questionable.

When evaluating the strengths and weaknesses of normative data,
several criteria have been proposed (Mitrushina et al., 2005): (1) > 50
participants per cell; detailed reports on (2) sample composition and
(3) test administration; presentation of data by (4) sex, (5) age, and (6)
education/intelligence quotient (IQ); and (7) presentation of descriptive
statistics for each normative cell. The present study meets five of these
criteria. The absence of 1Q data (criterion 6) is unlikely to be a major
limitation, given the stratification of data by educational level and the
well-established positive correlation between education and 1Q (Deary
& Johnson, 2010). A second limitation is that not all normative cells
included > 50 participants (criterion 1), particularly those corresponding
to non-university-educated male participants in the younger and older
age groups. This shortcoming is mitigated by the total sample size,
which is larger than that of previous studies on the MASC and MASC-
SP (Chang et al., 2024; Dziobek et al., 2006; Fossati et al., 2018; Huang
etal., 2023; Laheraetal., 2014; Martinez et al., 2017; Miiller et al., 2016;
Sarig-Shmueli et al., 2023). Furthermore, when normative cells are
considered independently of age groups, all of them meet the threshold of
> 50 participants, reinforcing the recommendation to prioritize non-age-
stratified scores over age-stratified scores when using the norms. A third
limitation concerns the use of non-probability sampling and voluntary
online participation, which may have generated a certain degree of self-
selection bias, resulting in a sample with a sociodemographic profile
skewed toward university-educated young women. This limits the
generalizability of the results and suggests that normative data should
be considered preliminary and more representative of populations with
sociodemographic characteristics similar to those in the present study.
Finally, no information was collected on the region of residence of
participants within Spain, which prevented reliable alignment of the
norms with population benchmarks in key geographic strata. Future
research using probabilistic and stratified sampling methods is needed
to refine these norms and establish region-specific validations of the
instrument scores. This is of great importance, especially for Latin
American countries, as cultural, contextual, and linguistic factors may
influence mentalization performance (Fittipaldi et al., 2024), so the
direct application of these Spain-based norms to other Spanish-speaking
populations outside Spain should be approached with caution.
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In conclusion, this study presents the first large-scale
psychometric evaluation and normative framework for MASC-SP
scores in Spanish-speaking adults. The results provide reliability
evidence for total and error scores, as well as validity evidence
based on internal structure and interrelationships, supporting the
interpretation of these scores as indicators of general mentalization
performance and associated error patterns. Within this framework,
the total score can be used as a robust primary quantitative indicator
of general mentalization performance, while error scores are best
understood as secondary qualitative indicators of specific response
patterns. Normative data stratified by sex and educational level
provide a useful reference for describing an individual’s position
relative to demographically comparable reference groups and for
making group-level comparisons in research and clinical settings.
However, the validity evidence presented is mainly based on
internal structure and does not yet support higher-level uses such
as individual diagnostic classification or treatment allocation.
Extending the interpretation of these scores to such uses requires
accumulating additional sources of validity evidence, particularly
evidence based on relationships with other variables (Dziobek et al.,
2006; Lahera et al., 2014), on response processes, and on testing
consequences (American Educational Research Association et al.,
2014; Sireci & Benitez, 2023).
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