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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; Preifler 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., 20206), 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 (3*(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

4
1819 ycars 2024 years 2549 years  50-64 years 1819 years 2024 years 25.64 years
Age group Age group
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1]
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Z
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18-44 years 4549 years 50-64 years 18-19 years 2049 years 50-64 years
Age group Age group

Under-mentalization errors

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

217


https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23
https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23
https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23
https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23
https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23
https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23
https://osf.io/46gjy/?view_only=ea167e207bcf4c319f41e2b19bdbcb23

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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