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Introduction: The high prevalence of mental health challenges in Latin
America highlights the need for brief, culturally sensitive instruments capable
of accurately assessing protective psychological resources, such as mindfulness.
Aim: Accordingly, the present study aimed to examine the psychometric
properties of the abbreviated Mindful Attention Awareness Scale (MAAS-5)
in four Spanish-speaking Latin American countries.

Methods: A total of 2,343 adults from Peru, El Salvador, Honduras, and
Mexico participated in the study, recruited through non-probabilistic
snowball sampling, and completed the MAAS-5 and the Patient Health
Questionnaire-4 (PHQ-4).

Results: The instrument was evaluated for its internal structure, reliability,
cross-cultural equivalence, and associations with external variables using
descriptive analyses, confirmatory factor analysis (CFA), measurement in-
variance testing, psychometric network analysis, and latent correlations.
CFA results supported a unidimensional structure across all countries.
Measurement invariance analyses supported configural, metric, and scalar
invariance across countries. Complementarily, network analysis confirmed a
one-community structure, with node loadings exceeding .35 and high sta-
bility across 1,000 bootstrap samples. Within the network, items reflecting
automaticity and inattention during action occupied relatively more central
positions, whereas meta-oriented disengagement showed a more peripheral
role. Finally, latent correlation analyses revealed strong negative associations
between mindfulness and symptoms of anxiety and depression.
Conclusions: Overall, the findings provide evidence for the structural va-
lidity, stability, and cross-cultural equivalence of the MAAS-5, supporting
its utility as a brief and reliable measure of mindfulness in clinical, educa-
tional, and population-based research contexts. The implications for cross-
cultural assessment and the development of mindfulness-based interven-
tions in Latin America are discussed.
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Introduction

Mental health problems represent a persistent public health challenge across Latin America, affecting the well-
being of millions of individuals. Epidemiological evidence indicates high rates of anxiety, depression, and stress
throughout the region, with prevalence estimates ranging from 29% to 36% depending on the population and
country examined (Errazuriz et al., 2023; S. X. Zhang et al., 2022). These concerns have also been documented in
Central American countries and Mexico, where common mental health problems remain highly prevalent (Kohn
et al., 2018). Collectively, this evidence highlights the urgent need to identify psychological resources that may
protect individuals from emotional distress. One construct that has received substantial empirical attention in this
regard is mindfulness, as higher levels of dispositional mindfulness have been consistently associated with lower
symptoms of anxiety, depression, and stress across diverse populations (Tomlinson et al., 2018).

In this context, mindfulness is defined as the capacity that enables individuals to sustain attention on present-
moment experiences without engaging in evaluative judgments (Kabat-Zinn, 1994; Quaglia et al., 2015). This
definition encompasses two fundamental components: intentional attention and a non-judgmental stance. The
former pertains to the deliberate direction of awareness toward ongoing experiences, whereas the latter involves
observing thoughts, emotions, and sensations without categorizing them as positive or negative (Alispahic et al.,
2021). Furthermore, in the literature, mindfulness is frequently operationalized as a multifaceted construct com-
prising five components: observing internal and external experiences, describing these experiences using language,
acting with awareness rather than on automatic pilot, non-judging of inner experience, and non-reactivity to
internal events (Baer et al., 2006). Based on these elements, mindfulness is generally understood as a dispositional
tendency to remain attentive to and aware of present-moment experiences in everyday life (Caycho-Rodriguez et
al., 2021; Reyes-Bossio et al., 2022; Smith et al., 2017).

Within this context, mindfulness-based practices have gained increasing relevance because of their demon-
strated role in fostering adaptive psychological processes, including emotional regulation, attentional awareness,
and overall psychological well-being. Originally rooted in contemplative traditions, mindfulness has been in-
tegrated into contemporary psychological science as a set of practices that cultivate present-moment awareness
and non-judgmental attention to internal experiences, which are considered fundamental to mental health and
well-being (D. Zhang et al., 2021). Empirical evidence supports their effectiveness in reducing stress and anxiety
and enhancing clarity when confronting emotionally challenging situations (La Torre et al., 2020; Wielgosz et
al., 2019). Consequently, mindfulness has been incorporated into structured and evidence-based interventions,
such as Mindfulness-Based Cognitive Therapy (MBCT) and Mindfulness-Based Stress Reduction (MBSR), both
of which have shown robust benefits in the treatment of depressive and anxiety disorders, as well as conditions
associated with chronic stress (Jaderek & Lew-Starowicz, 2019; Kriakous et al., 2021; Querstret et al., 2020;
Rodrigues et al., 2024). Taken together, these findings support the relevance of mindfulness as a protective
psychological factor in mental health and underscore the importance of its accurate assessment across diverse
populations.

With the increasing application of mindfulness-based interventions, the precise evaluation of mindfulness
experiences is crucial for comprehending individuals’ psychological needs and developing contextually appropri-
ate interventions. Among the available self-report instruments, the Mindful Attention Awareness Scale (MAAS;
Brown & Ryan, 2003) has become one of the most extensively utilized measures of dispositional mindfulness
(Chems-Maarif et al., 2026). Its abbreviated five-item version (MAAS-5; Van Dam et al., 2010) is particularly
notable for its efliciency and favorable psychometric properties (Caycho-Rodriguez, Ventura-Ledn, et al., 2019).
Although psychometric evidence from Latin America remains limited, findings from a Peruvian study indicated
that MAAS-5 scores were positively related to life satisfaction and negatively related to depressive symptoms,
providing initial support for the construct validity of the instrument in this cultural context (Caycho-Rodriguez
etal.,, 2021). The brevity of the MAAS-5 facilitates its application across diverse populations—including adoles-
cents, older adults, and clinical groups—as well as in large-scale surveys and health systems with limited resources,
thereby enhancing its practical relevance for promoting psychological well-being in diverse contexts. However, as
a brief instrument, the MAAS-5 has certain conceptual limitations. Specifically, it primarily operationalizes the at-
tentional component of mindfulness and does not explicitly assess aspects related to acceptance or non-judgment.
Nonetheless, some authors have posited that these elements may be implicitly integrated into sustained attention
processes (Smith et al., 2017).

The meaningful application of psychological instruments across cultures requires rigorous validation to ensure
that the measured construct is represented equivalently across populations. In the case of the MAAS-5, cross-
cultural studies are essential to determine whether its factor structure and measurement properties remain stable
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across societies with distinct sociocultural characteristics, thereby supporting valid comparisons (Deffner et al.,
2022; Song et al., 2021). Initial evidence from Peru and Mexico has supported the unidimensional structure and
strict measurement invariance of the MAAS-5 (Reyes-Bossio et al., 2022). However, research in Latin America re-
mains limited, with most studies concentrated in countries such as Mexico, Peru, Colombia, Brazil, and Argentina,
while Central American populations remain largely underrepresented. Expanding validation efforts to include
these contexts is therefore necessary to strengthen the evidence base regarding the cross-cultural applicability of
the instrument across the region.

Beyond expanding the geographical scope of validation, it is important to employ analytical approaches that
provide complementary perspectives on the functioning of psychological measures. Although the MAAS-5 has
been primarily examined using latent variable models, such as exploratory and confirmatory factor analyses
(Caycho-Rodriguez, Garcia Cadena, et al., 2019; Osman et al., 2016; Reyes-Bossio et al., 2022; Smith et al.,
2017), no studies have evaluated the instrument using psychometric network analysis. Rather than representing
competing frameworks, latent variable and network approaches offer complementary information regarding the
internal structure of a measure. While confirmatory factor analysis (CFA) examines the extent to which items re-
flect an underlying construct, network analysis focuses on the pattern of direct associations among items and their
relative contribution within the system (Borsboom & Cramer, 2013). Consequently, integrating both approaches
may provide a more comprehensive evaluation of the MAAS-5, generating evidence regarding its structural validity,
cross-cultural comparability, and item-level organization.

In light of these methodological considerations and the limited psychometric evidence available for the MAAS-5
in Latin America, the primary objective of the present study was to examine its psychometric properties using
complementary contemporary analytical approaches across multiple countries, including psychometric network
analysis and latent variable modeling. Specifically, this study aimed to (a) evaluate the internal structure of the
instrument through both psychometric network analysis and CFA within each country; (b) estimate the stability
and reliability of the measure using bootstrap procedures and reliability coefficients; (c) analyze item centrality in-
dices to examine the relative importance of individual components within the network structure; (d) assess cross-
country equivalence through network comparison tests and measurement invariance analyses; and (e) examine
evidence of validity based on relations with other variables by analyzing the associations between mindfulness and
symptoms of anxiety and depression, given the well-established inverse relationship between these constructs in
the literature (Carpenter et al., 2019; Cavar et al., 2025; Reangsing et al., 2023).

Methods

Participants

The sample size was determined using a Monte Carlo simulation analysis for network estimation (Constantin et
al., 2023). The simulation specified a network of five nodes corresponding to the number of items in the instru-
ment, a preset density of .40, and a statistical power of .95, as recommended for the network analysis. The results
indicated that a minimum sample size of 216 was required for each country. Data were collected using a non-
probabilistic snowball sampling strategy, an approach commonly used in multicenter studies to obtain large and
heterogeneous samples when participant recruitment relies on existing social, academic, or institutional networks.
In the present study, the inclusion of the four participating countries was determined by logistical feasibility and
the interest of local research teams with access to institutional resources required for data collection, rather than
by a predefined probabilistic sampling design.

Participants were eligible for inclusion if they met the following criteria: (a) being of legal age according to the
legislation of their respective country of residence, (b) residing in one of the participating countries, and (c) providing
informed consent to participate in the study. The final sample comprised 2,343 individuals from four Latin American
countries (Table 1): Peru (V= 947), El Salvador (N = 559), Honduras (V= 527), and Mexico (N = 310). The mean
age varied across countries, with higher average ages observed in El Salvador (M = 27.73, SD = 8.76) and lower
values in Mexico (M = 20.56, SD = 4.18). Across all countries, female participants predominated, with proportions
ranging from 60.3% in El Salvador to 74.2% in Mexico. Most participants reported being single, particularly in
Mexico (95.2%) and Peru (84.5%).

Regarding educational attainment, a substantial proportion of participants had completed or were currently
enrolled in university-level education in all four countries. Notably, Mexico had a comparatively higher propor-
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tion of individuals with technical education (28.4%). Conversely, only a small fraction of participants reported
educational levels corresponding to basic education (Elementary and High School). Low to moderate physical
activity levels were the most frequently reported across countries, whereas intense physical activity was less com-
mon, with the highest prevalence observed in Mexico (11.0%) and Honduras (9.5%). Overall, the sociodemo-
graphic characteristics of the sample reflected a diverse cohort with sufficient variability to support comparative
psychometric analyses across countries.

Table 1. Sociodemographic characteristics

Peru El Salvador Honduras Mexico
Variable
N =947 N =559 N =527 N=310

Age 24.98 (9.62) 27.73 (8.76) 25.52 (7.72) 20.56 (4.18)
Sex

Male 341 (36.0%) 222 (39.7%) 139 (26.4%) 80 (25.8%)

Female 606  (64.0%) 337 (60.3%) 388  (73.6%) 230 (74.2%)
Civil Status

Single 800 (84.5%) 416 (74.4%) 438 (83.1%) = 295 (95.2%)

Married 82  (8.7%) 87 (15.6%) 51 (9.7%) 14 (4.5%)

Cohabitant 52 (5.5%) 45 (8.1%) 21 (4.0%) 0 (0.0%)

Divorced (1.0%) 9 (1.6%) 2 (0.4%) 1 (0.3%)

Widowed 4 (0.4%) 2 (0.4%) 15 (2.8%) 0 (0.0%)
Education

Incomplete Elementary School 0 (0.0%) 1 (0.2%) 0 (0.0%) 0 (0.0%)

Complete Elementary School 0 (0.0%) 2 (0.4%) 6 (1.1%) 0 (0.0%)

Incomplete High School 2 (0.2%) 2 (0.4%) 41 (7.8%) 0 (0.0%)

Complete High School 157  (16.6%) 31 (5.5%) 85 (16.1%) 0  (0.0%)

Incomplete Technical Education 10 (1.1%) 15 (2.7%) 0 (0.0%) 40  (12.9%)

Complete Technical Education 44 (4.6%) 25 (4.5%) 19 (3.6%) 88  (28.4%)

Incomplete University Education 540 (57.0%) 395  (70.7%) 317  (60.2%) 155 (50.0%)

Complete University Education 194 (20.5%) 88 (15.7%) 59  (11.2%) 27 (8.7%)
Physical Activity

None 184  (19.4%) 96  (17.2%) 111 (21.1%) 66 (21.3%)

Low 410 (43.3%) 218  (39.0%) 203 (38.5%) 114 (36.8%)

Moderate 297  (31.4%) 193 (34.5%) 163 (30.9%) 96 (31.0%)

Intense 56  (5.9%) 52 (9.3%) 50  (9.5%) 34 (11.0%)

Note. Mean (SD); n (%).

Measures

Mindful Attention Awareness Scale (MAAS-5)

MAAS-5 (Van Dam et al., 2010) consists of five highly informative items selected from the original 15-item
Mindful Attention Awareness Scale developed by Brown and Ryan (2003) to assess dispositional mindfulness.
The scale evaluates an individual’s tendency to attend to and be aware of present-moment experiences in daily
life. Ttems are rated on a six-point Likert-type scale ranging from 1 (almost always) to 6 (almost never), with
higher scores indicating greater mindful attention and awareness and lower scores reflecting a predominance of
automatic functioning and difficulties in sustaining attention during everyday activities. All five items are phrased
in terms of experiences reflecting lapses in attention and awareness during everyday activities. Consequently, the
assessment of mindfulness is based on the inverse of these experiences, with item responses reverse-scored so that
higher scores indicate greater levels of mindful attention and awareness.

In the present study, we used the Spanish version of the MAAS-5 adapted and validated by Caycho-Rodriguez
et al. (2019). This version demonstrated a unidimensional factor structure with excellent model fit (CFI = .99;
RMSEA = .05, 90% CI [.00, .09]) and satisfactory internal consistency, as evidenced by a McDonald’s omega
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of .83 (95% CI [.79, .85]). In addition, strict measurement invariance across groups was supported, indicating
stable measurement properties across subpopulations. Complementary evidence from studies conducted with
older adult samples yielded comparable psychometric results (Caycho-Rodriguez et al., 2021), further support-
ing the applicability of the MAAS-5 across diverse age groups and reinforcing its suitability for cross-cultural and
psychological assessment studies.

Patient Health Questionnaire-4 (PHQ-4)

PHQ-4 (Kroenke et al., 2009) is a brief screening instrument designed to assess the frequency of anxiety and de-
pressive symptoms over the past two weeks. It consists of four items, with two items evaluating depressive symp-
toms and two assessing anxiety symptoms. Responses are rated on a four-point Likert-type scale ranging from 0
(“not at all”) to 3 (“nearly every day”). The total score ranges from 0 to 12, with higher scores indicating greater
symptom frequency and overall psychological distress.

In the present study, we used the Spanish version of the PHQ-4, adapted by Kocalevent et al. (2014) and
validated in Peru by Carbajal-Ledn et al. (2024). This version demonstrated both unidimensional and two-
factor structures with satisfactory fit. For the purposes of this study, the two-factor model was used, showing
excellent fit indices (CFI = 1.00, TLI = 1.00, SRMR = .04, RMSEA = .00) and strict measurement invariance.
Reliability estimates based on McDonald’s omega were .83 for anxiety and .78 for depression (Carbajal-Leén
et al., 2024).

Procedures

The study followed a structured protocol and was conducted in accordance with the established ethical stand-
ards. The research protocol was approved by the Research Ethics Committee of the University of Sciences and
Humanities (Acta CEI No. 069; Cod. 033-2025). Following ethical clearance, collaboration was established with
educators and researchers affiliated with academic institutions in Peru, El Salvador, Honduras, and Mexico to
facilitate participant recruitment and ensure adherence to the study’s standardized procedures.

Data were collected using an online survey developed specifically for this study, which included an informed
consent form, detailed participation instructions, and assessment instruments. Data collection took place in
March 2025 through a digital dissemination strategy that combined institutional academic networks and social
media platforms. This approach was intended to enhance sample heterogeneity and promote participation by in-
dividuals with diverse sociodemographic backgrounds. Additionally, the online survey was configured to require
responses to all items, thereby preventing any missing data. Furthermore, to control potentially inconsistent or
inattentive responses, a set of control items was included to assess participants’ attention, ensuring the quality and
accuracy of the data.

Throughout the data collection period, ongoing communication was maintained with local collaborators to
monitor recruitment progress, address contingencies, and ensure the consistent implementation of the protocol
across countries. At all stages of the study, the principles of voluntary participation, anonymity, and confiden-
tiality were strictly upheld in accordance with international ethical guidelines. Following data collection, the
responses were screened, processed, and prepared for statistical analysis in line with the study objectives.

Data Analysis

All statistical analyses were conducted using R (version 4.4.2) via RStudio (version 2026.01.1) and organized into
sequential analytical phases. Descriptive statistics were computed for each item, including measures of central ten-
dency, dispersion, and distributional shape. Univariate normality was evaluated using skewness (g;) and kurtosis
(g,) coeflicients, with g; < 3 and g, < 7 considered acceptable (Finney & DiStefano, 2013). Inter-item correlations
were examined to assess the overall pattern of associations within the scale.

Confirmatory Factor Analysis. CFA was conducted to examine the unidimensional structure of the MAAS-5
in the participating countries. Considering the ordinal nature of the data and the presence of floor effects, the
WLSMYV estimator was employed. Model fit was evaluated using multiple indices, including 2, Comparative Fit
Index (CFI > .90), Tucker-Lewis Index (TLI > .90), Root Mean Square Error of Approximation (RMSEA < .08),
and Standardized Root Mean Square Residual (SRMR < .08), in accordance with the established recommendations
(Browne & Cudeck, 1992; Hu & Bentler, 1999). Factor loadings were also inspected, with values exceeding .50
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considered indicative of an adequate representation of the latent construct (Dominguez-Lara, 2018). Reliability
was assessed using Cronbach’s alpha coefficient and McDonald’s omega coefficient (Viladrich et al., 2017).

Measurement invariance was assessed based on the instrument’s unidimensional structure across countries. A
hierarchical approach was followed to test configural, metric, and scalar invariance. Model comparisons were con-
ducted using ACFI < .01 (Cheung & Rensvold, 2002), and the RMSEA Difference (RMSEA, < .05; Beribisky
& Hancock, 2024) was used as a complementary index to evaluate changes in the approximate model fit. Com-
pared to ARMSEA, RMSEA, has been shown to be more sensitive to lack of invariance, less affected by the dilu-
tion effect associated with increasing degrees of freedom, and suitable for use with ordinal data (Abulela et al.,
2025). These criteria were used to determine whether the constraints imposed at each level resulted in a meaning-
ful deterioration of the model fit.

Exploratory Graph Analysis. A global psychometric network model was estimated using each sample. The net-
work was estimated using the ggmModSelect approach, which is based on unregularized partial correlations and
aims to reduce spurious associations while capturing conditional dependencies among the items (Epskamp et
al., 2018). Given the ordinal nature of the MAAS-5 items, a Spearman correlation matrix was used (Isvoranu
& Epskamp, 2023). Network loadings were computed for each node and interpreted as small (=.15), moderate
(2.25), or large (=.35), following the criteria proposed by Christensen and Golino (2021b). In addition, strength
centrality was examined to identify the relative importance of each item within the network, which reflects the
overall magnitude of its connections to other nodes.

The stability and accuracy of the estimated network were evaluated using non-parametric bootstrapping pro-
cedures with 1,000 re-samples. This process allowed for the assessment of the replicability of edge weights and
centrality estimates with 95% confidence intervals. The stability of the centrality indices was quantified using the
correlation stability coefficient (CS), with values of .25 or higher considered acceptable indicators of robustness
(Epskamp et al., 2018).

In addition, country-specific networks were estimated to examine the structural and metric invariance across
the participating countries. Cross-group equivalence was evaluated using the Network Comparison Test (NCT),
which focuses on differences in global network structure and edge strength, thereby capturing the stability of the
association pattern among items. Network comparisons were conducted using the NCT with 1,000 permuta-
tions, with statistical significance set at p < .05 (van Borkulo et al., 2023). For metric invariance, item-level net-
work loadings were compared across the countries. Significant differences were identified at p < .05 and further
evaluated using the Benjamini—Hochberg correction for multiple comparisons, with the adjusted significance set
at ppy < .10 (Benjamini & Hochberg, 1995). This approach facilitated the examination of whether the observed
differences were attributable to genuine structural variations within the networks, as opposed to being influenced
by the sample-specific characteristics.

Correlation Analysis Between Latent Variables. Structural models were estimated to examine the associations
between the latent variables and symptoms of anxiety and depression. Based on previous theoretical and empirical
evidence, moderate to strong associations were expected. Model fit was evaluated using the same criteria applied

in the CFA.

Results

[tem Analysis

The descriptive statistics for the five MAAS-5 items are presented in Table 2. The item means ranged from 2.37 to
3.14, with standard deviations between 1.26 to 1.52. Item distributions were approximately symmetric (skewness
£, = .24-.806) and showed kurtosis values close to normality (g, = —.77-.04), supporting the suitability of the data
for subsequent correlation and network analyses. Inter-item associations within each country were moderate to
high (Spearman’s p = .49-.77). The strongest correlations were consistently observed between maas4 and maas3,
whereas maas3 exhibited the weakest associations with the remaining items.
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Table 2. Items Analysis of the MAAS-5

Correlation
Country Items M SD g g : » . 4 . Network Loadings Factor Loadings
1.maas1 280 135 .51 -33 — 46 77
2.maas2 2.70 1.26 45 -37 63 — .52 .80
Peru 3.maas3 299 138 38 -63 49 55 — .38 71
4.maas4 256 135 64 -32 59 62 .59 — .62 .87
5.maas5 261 133 61 -29 59 58 50 .72 — .51 .82
1.maas1 2.72 1.52 .61 -72 | — 49 .81
2.maas2 2.65 138 .72 -25 63 — .50 .81
El Salvador 3.maas3 281 142 .54 -54 52 53 — .36 .70
4.maas4 245 139 .78 -25 66 .66 .58 = .64 .91
5.maas5 249 139 .74 -30 .61 .62 .52 .72 -— .51 .84
1.maas1 246 1.38 .86 .04 - 43 .81
2.maas2 251 131 .73 -10 .56 — 44 .78
Honduras 3.maas3 2.70 149 56 -77 50 55 — 42 .79
4.maas4 237 132 .78 -20 66 .55 .66 — .58 .85
5.maas5 244 144 85 -17 65 69 62 .70 -— .65 .89
1.maas1 286 132 .38 -55 -— .52 .82
2.maas2 2.77 130 .54 -39 68 — .48 .82
Mexico 3.maas3 3.14 138 .24 -66 .61 .54 — .38 72
4.maas4 2.75 1.30 42 -52 66 .67 .63 = .66 .92
5.maas5 2.85 1.41 43 -68 .61 .64 53 .77 — 49 .84

Note. M = means, SD = standard deviation; g; = skewness; g, = kurtosis. Peru (N = 947); El Salvador (N = 559); Honduras
(N =527); Mexico (N = 310).

Confirmatory Factor Analysis

Regarding confirmatory factor analysis (CFA), the model demonstrated adequate fit in the overall sample, as
evidenced by the CFI (.99), TLI (.99), and SRMR (.02). Although the RMSEA was higher than recommended
(.11, 90% CI [.09, .13]), this result may be attributable to the model’s low degrees of freedom (Table 3). At the
country level, all models showed a generally acceptable fit, with El Salvador exhibiting the best fit among the
four countries (CFI = 1.00, TLI = 1.00, SRMR = .01, RMSEA = .07). Although most fit indices were within the
recommended thresholds across countries, RMSEA values showed variability and were above expected levels in
some cases (RMSEA,,,, = .16; RMSEA,,, /.. = -13; RMSEA,;,... = .17). The examination of the modification
indices suggested potential correlations between error terms; however, these modifications were not implemented,
as they lacked theoretical justification and would have only improved the model fit in a data-driven manner. Ad-
ditionally, factor loadings exceeded .70 across all countries, indicating that each item strongly represented the
underlying construct.

In terms of reliability, the MAAS-5 demonstrated high internal consistency across all countries, with Cronbach’s
alpha values exceeding .89 and McDonald’s omega coeflicients exceeding .88.
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Table 3. Metric Invariance Based on Latent Model

1 daf CFI TLI SRMR RMSEA LI ul o ® ACFI RMSEA,

Confirmatory models

Overall 45.4 5 .99 .99 .02 1 .09 13 .90 .89 - -
Peru 46.0 5 .98 97 .03 16 14 19 .89 .88 - -
El Salvador 4.2 5 1.00 1.00 .01 .07 .04 .08 91 .89 - -
Honduras 25.0 5 .99 .98 .03 13 10 17 91 .90 - -
Mexico 17.3 5 .99 .98 .03 A7 13 21 .91 91 - -
Invariance by Country

Configural 925 20 .99 .98 .03 .14 13 .16 - - - -
Metric 131.0 32 .99 .99 .03 .10 .09 11 - - .00 .03
Scalar 177.8 89 .99 | 1.00 .03 .07 .06 .07 - - .00 .01

Note. ¥? = chi-squared; df = degree of freedom; CFl = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standard-
ized Root Mean Square Residual; RMSEA = Root Mean Square Error of Approximation; LI = lower limit of the 90% confidence
interval; Ul = upper limit of the 90% confidence interval; o = Cronbach’s alpha coefficient; ® = McDonald’s omega coefficient; A
= difference; RMSEA; = Root Mean Square Error of Approximation based on Difference test.

Multigroup Confirmatory Factor Analysis

A complementary measurement invariance analysis was conducted to examine the cross-country equivalence.
Model comparisons based on changes in CFI showed no variation across the nested models (ACFI = .00), sup-
porting the assumption of invariance at each level. Complementarily, RMSEA, values were below .05 across all
comparisons (metric = .03; scalar = .01).

Exploratory Graph Analysis

Network estimation revealed a coherent and parsimonious structure in all four countries. In each case, the five
nodes clustered into a single community, with all network loadings exceeding .35, which corresponds to large ef-
fect sizes according to the established criteria (see Table 2). The estimated networks demonstrated high structural
stability, with a one-community solution replicated in 100% of the 1,000 bootstrap samples.

The analysis of node centrality yielded a consistent and interpretable pattern across countries. Automatic Task
Execution (maas4) emerged as the most central node in Peru, El Salvador, and Mexico, with strength values ap-
proximately 1.4 standard deviations above the network mean. In Honduras, the highest centrality was observed
for Lack of Attention While Acting (maas5), although its relative prominence was comparable to that of maas4 in
the other samples. In contrast, Goal-Focused Disconnection (maas3) consistently exhibited the lowest centrality
(approximately —1 standard deviation), followed by comparatively low values for maas] and maas2 (Figure 1).
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Figure 1. Network Structure and Strength Centrality by Country
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Network Comparison and Cross-Country Equivalence

Network invariance analyses based on item-level network loadings indicated substantial metric stability of the MAAS-
5 across the four countries in this study. After applying the Benjamini—Hochberg correction for multiple comparisons,
only two items showed statistically significant differences. For Rushing Through Tasks Without Awareness (maas2),
Peru (A = .082, p = .021, pgyy = .053) exhibited slightly higher loadings than Honduras. In contrast, for Lack of
Attention While Acting (maas5), Peru (A = —.142, p = .001, ppy = .005) and El Salvador (A = —.135, p = .004,
pu = -020) demonstrated significantly lower loadings than Honduras. Honduras (A = .157, p = .003, pgy = .015)
exhibited higher loadings than Mexico. No other item-level comparisons were statistically significant.

Table 4. Detection of Non-Invariant Items Across Countries

Items Item Description Countries Dif. p DPaH Direction
maas2 | rush '.chrough activities without being really Peru vs Honduras .082 .021 .053 PE > HO
attentive to them.
Peru vs Honduras =142 .001 .005 PE < HO
maas5 it myself CLIITE) BT (2 WS TeLY PERINE El Salvador vs Honduras -.135 .004 .020 ES < HO
attention.
Honduras vs Mexico 157 .003 .015 HO > ME

Note. PE = Peru, HO = Honduras, ES = El Salvador; ME = Mexico.

Correlation Analysis Between Latent Variables

Finally, associations with external variables were examined through latent correlations between mindfulness and
symptoms of anxiety and depression (Figure 2). The model demonstrated an adequate fit (CFI = .98, TLI = .98,
SRMR = .04, RMSEA = .08). Mindfulness showed strong negative latent correlations with anxiety (r=-.65) and
depression (r=-.63), indicating that higher levels of mindfulness were associated with lower levels of both symp-
toms. These findings are consistent with the prior literature and support the construct validity of the MAAS-5
through its expected relationships with relevant psychological variables.

Figure 2. Latent Correlation Between Mindfulness, Anxiety, and Depression
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Discussion

This study represents the first comprehensive psychometric evaluation of the MAAS-5 in samples from four
Spanish-speaking Latin American countries, thereby extending prior empirical evidence that had been limited to
Peru and Mexico (Reyes-Bossio et al., 2022). Overall, the findings provide evidence for the reliability and validity
of this instrument in the region. Specifically, the MAAS-5 exhibited a unidimensional structure, satisfactory in-
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ternal consistency, and an invariant configuration across countries. Collectively, these results support the MAAS-5
as a brief, reliable, and cross-culturally comparable measure of dispositional mindfulness that is suitable for use in
diverse Latin American contexts.

At the descriptive and correlational levels, the instrument demonstrated consistent internal functioning across
all four countries, as reflected in moderate to high inter-item associations and highly similar correlational patterns.
This homogeneity suggests that the five items capture the core and recurrent aspects of dispositional mindfulness
that transcend cultural, educational, and contextual differences in the sample. These findings are consistent with
previous research conducted on Latin American samples (Caycho-Rodriguez, Garcia Cadena, et al., 2019; Reyes-
Bossio et al., 2022) and align with the theoretical conceptualizations of mindfulness as a relatively stable disposi-
tion manifested through everyday behaviors related to noticing, attending to, and sustaining awareness during
ongoing activities (Brown & Ryan, 2003). Moreover, the uniformity observed in inter-item relationships suggests
that the core components of mindfulness are represented by a coherent pattern of associations among indicators
of behavioral automaticity and attentional disengagement, reinforcing the conceptual consistency of the construct
across the countries examined. Taken together, these results underscore the suitability of the MAAS-5 for cross-
cultural research on heterogeneous populations.

Confirmatory factor analysis (CFA) and exploratory graph analyses (EGA) provided complementary evidence
supporting the predominantly unidimensional structure of the MAAS-5. The CFA results supported a unidimen-
sional model in the overall sample, and the same factorial solution was replicated across each country, aligning
with previous findings reported in the literature (Caycho-Rodriguez, Garcia Cadena, et al., 2019; Reyes-Bossio
et al., 2022; Smith et al., 2017). Complementing these findings, the estimated networks exhibited high stabil-
ity across bootstrap replications and showed a coherent configuration characterized by a single community with
generally strong inter-item connections. Taken together, the consistency of the factorial structure across countries
and the stability and unidimensional organization observed in the network analyses provide convergent evidence
supporting a unidimensional representation of mindfulness as assessed by the MAAS-5.

Although the RMSEA values exceeded the recommended thresholds in almost all cases, this pattern should
be interpreted with caution. Elevated RMSEA estimates in models with few degrees of freedom have been well
documented and may reflect statistical artifacts rather than substantive model misfit (Kenny et al., 2015; Shi
et al., 2022). Furthermore, the sensitivity of RMSEA to sample size and its dependence on the %? statistic may
inflate its values, particularly in large samples and parsimonious models (Browne & Cudeck, 1992; Kenny et
al., 2015; MacCallum et al., 1996). This interpretation is further supported by the measurement invariance
analyses, where RMSEA values progressively decreased as additional equality constraints were imposed and
the degrees of freedom increased. Such a pattern suggests that the elevated RMSEA estimates observed in the
independent models were more likely attributable to the low degrees of freedom than to substantive problems
with model fit.

Measurement invariance analyses supported the equivalence of the MAAS-5 across countries, achieving scalar
invariance. This finding indicates that factor loadings and thresholds were comparable across groups, allowing
for meaningful cross-country comparisons and reinforcing the robustness of the instrument despite cultural dif-
ferences. These results extend the evidence reported between Peru and Mexico (Reyes-Bossio et al., 2022) to a
broader set of Latin American countries, including Central America. Complementarily, from a psychometric
network perspective, cross-country equivalence is reflected in the stability of the pattern of associations among
items (Christensen & Golino, 2021a). The results indicate a largely stable metric structure of the MAAS-5 across
the four countries examined. At the item level, only two indicators showed statistically significant differences in
the network loadings. Specifically, maas2 (Rushing Through Tasks Without Awareness) exhibited slightly higher
loadings in Peru than in Honduras, whereas maas5 (Lack of Attention While Acting) showed higher loadings
in Honduras than in Peru, El Salvador, and Mexico. Importantly, these differences were small in magnitude and
did not compromise the overall dimensionality or cross-cultural comparability of the scale, with both instances
of non-invariance primarily involving the Honduran sample. In this regard, the slight item-level differences de-
tected in the network analyses do not necessarily contradict the scalar invariance observed in the multigroup CFA.
Whereas measurement invariance evaluates the equivalence of latent measurement parameters across groups,
psychometric network models focus on the pattern and strength of direct associations among observed indicators.
Consequently, minor variations in specific item associations may emerge even when the broader latent struc-
ture remains invariant across groups. Thus, the differences observed for maas2 and maas5 are better interpreted

as localized fluctuations in network relationships rather than as substantive threats to the overall cross-cultural
equivalence of the MAAS-5.
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These item-specific variations may reflect culturally embedded differences in the perception and reporting of
mindfulness-related experiences, particularly those associated with attentional lapses and automatic behaviors. Prior
research suggests that sociocultural norms, introspective practices, and emotion socialization processes can influence
responses to self-report measures of mindfulness (Christopher et al., 2009; Ghorbani et al., 2009; Olivera-Figueroa
et al., 2023). In the Latin American context, disparities in the dissemination and institutionalization of mindful-
ness-based programs have also been documented, with greater availability typically observed in urban areas and
in countries where psychoeducational interventions are more firmly established (Reyes-Bossio et al., 2022). These
structural differences may influence individuals’ familiarity with the introspective language required by instruments
such as the MAAS-5, thereby shaping their self-assessment of automatic behavior and attentional lapses. Further-
more, cross-cultural research suggests that more collectivist cultural orientations may place less emphasis on explicit
self-observation of internal experiences than contexts that actively promote individual introspection (Christopher
etal., 2009). From this perspective, the observed discrepancies are better understood as context-sensitive variations
in the expression of the construct rather than as indicators of psychometric weakness. At the same time, these dif-
ferences may be partially attributable to sociodemographic heterogeneity across the samples. Variations in age, sex,
and educational level, particularly within the Honduran subsample, may have contributed to differences in item
associations, given the sensitivity of network models to sample composition. Accordingly, these findings should be
interpreted with caution, acknowledging the potential interplay between cultural, structural, and sociodemographic
factors. Importantly, these influences do not undermine the overall validity or applicability of the scale but rather
highlight the contextual nuances through which mindfulness-related experiences may be expressed across countries.

Beyond the evidence for cross-country equivalence, the network analyses also provided insights into the rela-
tive importance of individual mindfulness indicators within the system. Across countries, the most central nodes
consistently corresponded to automatic execution and inattention during action (maas4 and maas5), a pattern that
converges with the CFA findings, in which these items displayed factor loadings above .80. This pattern aligns with
the prevailing definitions of mindfulness, which involve the regulation of habitual and automatic modes of function-
ing and the maintenance of present-moment awareness (Wielgosz et al., 2019). From a network perspective, the
prominence of these nodes may suggest that difficulties related to automaticity constitute a significant component of
dispositional mindfulness (Borsboom, 2017). However, it is crucial to acknowledge that centrality indices are sample
dependent and should not be interpreted as definitive indicators of causal importance. From an applied perspective,
the centrality of these items tentatively suggests that automatic behavioral patterns may occupy a prominent position
within the mindfulness network, potentially relating to other interconnected components. Conversely, the relatively
lower centrality of the item reflecting goal-oriented disengagement (maas3) may indicate that this aspect is more
context-dependent or less salient in the network structure. Nonetheless, these interpretations should be considered
provisional and warrant further replication using diverse samples and methodological approaches.

In addition to the evidence supporting the internal structure and cross-cultural functioning of the MAAS-5,
further validity evidence was obtained through its associations with external psychological variables. As a final
set of analyses, correlation analysis between latent variables was conducted to examine the relationships between
mindfulness and external psychological variables, providing additional validity evidence based on the associa-
tions with other constructs. The results indicated strong negative associations between mindfulness and anxiety
and depression, suggesting that higher levels of dispositional mindfulness are linked to lower levels of emotional
symptomatology. This pattern is theoretically consistent with the conceptualization of mindfulness as a disposi-
tional tendency to remain attentive to and aware of present-moment experiences in everyday life, which has been
associated with lower levels of psychological distress (Smith et al., 2017). Recent empirical evidence has similarly
reported inverse associations between mindfulness and anxiety and depression symptoms across diverse popula-
tions (Carpenter et al., 2019; Cavar et al., 2025; Dérner et al., 2024; Sharma & Kumra, 2022). Taken together,
these findings provide further support for the construct validity of the MAAS-5, demonstrating that its scores
relate to external variables in the theoretically expected directions.

Strengths and Limitations

This study has several strengths that enhance its contribution to the psychometric literature on mindfulness
assessment in Latin America. First, it builds upon prior cross-national research on the abbreviated Mindful
Acttention Awareness Scale (MAAS-5; Reyes-Bossio et al., 2022), extending the evidence beyond Peru and Mexico
to a broader set of Spanish-speaking Latin American countries. Second, the large multicenter sample allowed for
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a robust estimation of psychometric properties and supported the examination of cross-country measurement
invariance. Third, the inclusion of both psychometric network analysis and confirmatory factor analysis pro-
vided convergent evidence supporting the unidimensional structure of the MAAS-5 and enabled triangulation
of findings across distinct methodological frameworks. Fourth, the joint examination of network invariance and
measurement invariance constitutes a methodological strength, as it allows for the identification of central and
peripheral items while simultaneously evaluating the equivalence of item functioning across countries. This in-
tegrated approach offers a more nuanced understanding of the internal structure of mindfulness and strengthens
the interpretation of the scale’s dimensionality and stability.

Despite these strengths, several limitations should be acknowledged in this study. The use of a non-probabilistic
snowball sampling strategy restricts the generalizability of the findings, as the sample may over-represent individ-
uals with higher educational attainment and access to academic or digital networks. More specifically, participants
were recruited through online platforms, which may have led to the over-representation of digitally connected
individuals with relatively high educational levels. Additionally, the predominance of female participants across
all countries may limit the applicability of the results to more gender-balanced populations in the future. The
cross-sectional design precludes conclusions regarding temporal stability or sensitivity to change, which are par-
ticularly relevant to mindfulness-based interventions. Moreover, given the cross-sectional nature of the data, the
associations observed within the network should not be interpreted as causal relationships among items, and any
implications regarding potential intervention targets should be considered as exploratory. Furthermore, although
minor cross-country discrepancies were observed at the item level, this study did not directly examine the poten-
tial cultural or contextual factors underlying these variations, which warrants further qualitative and quantitative
exploration. Although the study examined associations with anxiety and depression, it did not evaluate other ex-
ternal variables, such as well-being, stress, age, gender, or intervention-related outcomes. Additionally, while both
confirmatory factor analysis (CFA) and psychometric network analysis were employed, these approaches were not
formally integrated or compared within a unified analytical framework. Finally, a further limitation concerns the
interpretation of the RMSEA values in the confirmatory factor analyses. In several country-specific models, the
RMSEA exceeded the recommended thresholds; however, this should be interpreted with caution.

Conclusion, Implications, and Future Directions

In conclusion, the present study provides evidence supporting the MAAS-5 as a brief and structurally coherent
measure of mindfulness across four Spanish-speaking Latin American countries. The findings support a predomi-
nantly single-community structure, high network stability across bootstrap replications, and substantial metric
invariance, suggesting that the instrument captures a comparable construct across cultural contexts despite minor
variations. The centrality of items related to automatic behavior and attentional lapses aligns with theoretical
perspectives that conceptualize mindfulness as present-moment awareness in everyday functioning, whereas the
peripheral role of meta-oriented disengagement may reflect contextual or experiential differences in its expression.

Importantly, these findings were primarily derived from a psychometric network framework and provided
evidence regarding the internal structure of the instrument. This pattern was mirrored in the CFA results, which
supported a unidimensional latent structure across countries, reinforcing the structural coherence of the MAAS-5
scale. Additionally, associations with external variables were examined, showing that mindfulness was negatively
related to anxiety and depression, thereby providing further support for construct validity based on the relation-
ships with other variables. Nevertheless, conclusions should be interpreted within the scope of the evidence
presented, as other aspects of validity, such as those related to the consequences of assessment, were not directly
evaluated.

From an applied perspective, these results support the use of the MAAS-5 in clinical, educational, and popula-
tion-based settings where brief and psychometrically sound instruments are required for measuring mindfulness.
The demonstrated cross-cultural equivalence enhances its utility for comparative research and evaluation of mind-
fulness-based interventions across Latin American contexts. Methodologically, the integration of psychometric
networks and factor analyses represents a valuable framework for future scale validation studies, particularly in
cross-cultural research.

Future research should prioritize longitudinal designs to assess temporal stability and responsiveness to inter-
vention-related changes. Additionally, expanding validation efforts to probabilistic samples, other Latin American
countries, and non-Spanish-speaking contexts would further strengthen the generalizability of these findings.
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Although the present study provided evidence of validity based on relationships with anxiety and depression,
future research should extend this line of inquiry by examining associations with a broader range of theoretically
relevant constructs, including well-being, stress, emotion regulation, intervention-related outcomes, and sociode-
mographic variables. Such efforts would contribute to a more comprehensive understanding of the functional role
of mindfulness and strengthen the applicability of the MAAS-5 in diverse research and applied settings.
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