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Abstract
Objectives The goal of the current study was to investigate the universality of the five-factor model of mindfulness and the
measurement equivalence of the Five-Facet Mindfulness Questionnaire (FFMQ).
Methods The study used FFMQ data from published and unpublished research conducted in 16 countries (total N = 8541). Using
CFA, different models, proposed in the literature, were fitted. To test the cross-cultural equivalence of the best fitting model, a
multi-group confirmatory factor analysis was used. Further, the equivalence of individual facets of the FFMQ and potential
sources of non-equivalence was explored.
Results The best fitting models in most samples were a five-facet model with a higher-order mindfulness factor and uncorrelated
positive and negative item-wording factors and a five-facet model with a correlated facets and uncorrelated positive and negative
item-wording factors. These models showed structural equivalence, but did not show metric equivalence (equivalent factor
loadings) across cultures. Given this lack of equivalent factor loadings, not even correlations or mean patterns can be compared
across cultures. A similar pattern was observed when testing the equivalence of the individual facets; all individual facets failed
even tests of metric equivalence. A sample size weighted exploratory factor analysis across cultures indicated that a six-factor
solution might provide the best fit across cultures with acting with awareness split into two factors. Finally, both the five- and sixfactor solution showed substantially better fit in more individualistic and less tight cultures.
Conclusions Overall, the FFMQ has conceptual and measurement problems in a cross-cultural context, raising questions about
the validity of the current conceptualization of mindfulness across cultures. The results showed that the fit of the FFMQ was
substantially better in individualistic cultures that indicate that further data from non-Western cultures is needed to develop a
universal conceptualization and measurement of mindfulness.
Keywords Mindfulness . FFMQ . Culture

Is mindfulness a cultural universal? Mindfulness is a principle
originating from Buddhist tradition, which was first exported
to the West and subsequently exported back to the East in the
form of therapeutic interventions and psychological measurements. How valid are such measures to capture mindfulness
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across cultures? What can cross-cultural research using these
measures reveal about mindfulness as a potentially universal
psychological trait? In Western psychology, mindfulness is
often defined as “paying attention in a particular way; on
purpose, in the present moment, and nonjudgmentally”
(Kabat-Zinn 1994, p.4). Such definitions provided ground
for the development of a broad range of mindfulness measures. A combined analysis of multiple available measures
resulted in the widely used Five-Facet Mindfulness
Questionnaire (FFMQ; Baer et al. 2011), which conceptualizes mindfulness as a higher-order factor subsuming five
facets: acting with awareness, non-judging, non-reacting, describing, and observing. The measure has been employed in
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many different cultures, and translations exist in major language groups including German, Spanish, Portuguese, and
Chinese. The continued research on mindfulness across cultures using the FFMQ indicates an implicit claim to universalism of the five-facet structure of mindfulness. The current
approach to the measurement of mindfulness can be considered an imposed-etic approach (Berry 1989), because mindfulness as a concept originated in a specific Buddhist context,
but was transformed into a measurement instrument through a
Western lens in measures, such as the FFMQ, and subsequently exported globally to assess mindfulness in different
cultures.
A crucial step to support the universality of the construct of
mindfulness is to establish measurement equivalence across
cultural groups. Equivalence in the current context refers to
the comparability of measured scores between cultures and
can be broken down into three levels that can be empirically
assessed: structural equivalence, metric equivalence, and scalar equivalence (Fontaine 2005; Van De Vijver and Leung
2011). Structural equivalence implies that the same items
can be used to measure the same latent constructs across cultures (Fischer and Fontaine 2010). In other words, measures
show structural equivalence if the same items are used across
cultures and these items form the same dimensional structure
in all cultures. For example, the item “I’m good at finding
words to describe my feelings” would be associated with the
describing facet in all cultures. Metric equivalence implies that
items have similar loading strength on the underlying constructs. For example, the item “I’m good at finding words to
describe my feelings.” would be an equally good indicator of
the describing facet in all cultures (the factor loadings are
statistically similar). Finally, scalar equivalence implies that
the item intercepts are identical. In other words, respondents
with the same level of mindfulness overall would answer identically to each individual question in all cultures and their
answers are not affected or shifted by response biases such
as acquiescence bias (yes-saying), different referent standards
(e.g., reference group effects), or differences in social desirability of a construct across groups (Heine et al. 2002; Van De
Vijver and Leung 2011).
Importantly, these levels of equivalence address the measurement properties of a scale across groups, but do not provide insight into potential domain under-representation across
groups. Domain under-representation is present if a concept
differs in conceptual scope across cultures, by missing important theoretical elements of the construct within specific cultural settings. In the case of mindfulness, during its transition
from a Buddhist context into a Western secular context, metaphysical elements were often omitted to increase the diffusion
of the practice (Kucinskas 2014, 2018).
Whether the FFMQ is equivalent, and at which level, holds
important implications for cross-cultural research on mindfulness. Structural equivalence allows exploration of the basic
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structure of a measure, i.e., if items relate to the proposed
theoretical variable. Metric equivalence allows for the crosscultural comparison of the correlations and score patterns, but
no conclusions about cultural differences in mindfulness as a
theoretical construct can be made. Only under the condition of
scalar equivalence can researchers directly compare mean
scores. In other words, researchers can investigate the dimensionality of mindfulness with structural equivalence, can compare the relationship of mindfulness with other measures
across cultures with metric equivalence, and can directly compare cultural groups with scalar equivalence. Non-equivalence
across a large number of cultural groups indicates that the
FFMQ is not a suitable tool for cross-cultural research and
that further research is necessary to establish a conceptualization of mindfulness that is valid across cultures.
A crucial part of testing for equivalence is to determine the
theoretical structure which can be tested across groups. For the
FFMQ, a number of structures have been suggested: a fivefacet model in which the individual facets are subsumed under
one (Baer et al. 2006) or two higher-order factors (Tran et al.
2013), and five correlated facets without a higher order factor
(Van Dam et al. 2012). Further, a number of studies have
suggested that the FFMQ should be modeled with positive
and negative item-wording factors (Aguado et al. 2015; Van
Dam et al. 2012). These item-wording factors model participants’ differential responding to positively and negatively
worded questions, improving the fit of the structure.
Examining most of the above described possibilities, the
FFMQ could be modeled as (1) five correlated facets with no
higher order factor, (2) five correlated facets with uncorrelated
methods factors for negatively and positively worded items,
(3) five facets subsumed under a single higher-order factor, (4)
five facets subsumed under a single higher-order factor with
uncorrelated methods factors, (5) five facets subsumed under
a single higher-order factor with correlated methods factors, or
(6) five facets subsumed under a single higher-order factor
with correlated method factors which in turn are also correlated with the higher-order factor. A visualization of the proposed models are found in Fig. 1. Overall, the first step in
determining whether the FFMQ is equivalent across cultures
is determining the best fitting model within each culture. This
analysis will provide first insights into the best conceptual
representation of mindfulness across the different contexts in
which the instrument has been applied. The most common
structure can then be directly tested across all the sites for
which data is available.
What is needed is an examination of contextual variables
that may influence the replicability of the structure of the
FFMQ across groups. This can be achieved by focusing on
three major cultural dimensions that might be of relevance for
mindfulness. First, monumentalism-flexibility (Minkov et al.
2018) captures important aspects of the stability of self.
Minkov et al. (2018) described this important culture-level
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Fig. 1 Models tested in each
country

axis as: “Monumentalism is a metaphor for a cultural tendency
to encourage people to be like a monolithic monument: proud,
stable, and consistent (made of the same substance outside and
inside). Flexibility is the opposite cultural tendency, favoring a
modest self-regard, duality, and adaptability.” (p. 12). In other
words, monumentalism can be thought of representing selfconsistency (being the same person regardless of context). In
contrast, flexibility is related to situation-specific behavioral
responses, similar to the concept of ‘face’ in Asian societies
which requires sensitivity to relationships and being a different person depending on the current context (Hwang 1987). In
line with this reasoning, Minkov et al. (2018) found that countries in Asia (e.g., China, Korea, Singapore) score high on
flexibility, whereas Western cultures cluster around the midpoint of this dimension. Therefore, if the FFMQ is closer to
the ideal structure in Asian cultures, this would indicate that
the proposed structure of the FFMQ represents an Eastern
rather than a Western concept of mindfulness.
Further, individualism-collectivism expresses the level of
embeddedness of the individual in the wider society (Hofstede
2001; Triandis 1995). Cultures in the West tend to have looser
connections between the individual and the in-group; therefore, they score higher on individualism. In contrast, individuals in Eastern cultures tend to be more embedded in the wider
in-group; therefore, those cultures tend to score lower on individualism (Hofstede 2001; Minkov et al. 2017). A positive
relationship between individualism and structural fit can be
taken as an indication that the structure of mindfulness proposed in the FFMQ reflects a Western concept of mindfulness.
Tightness-looseness represents societal tendencies to be
judgmental and punitive to deviations from cultural norms
(Gelfand et al. 2011; Uz 2015). The greater tendencies of
individuals in looser cultures to be non-judgmental of one’s
own and others’ deviations from norms might be more in line
with current definitions of mindfulness underlying the FFMQ

that see mindfulness as non-judgmental awareness (KabatZinn 1994). The expectation is therefore that societal looseness is associated with greater fit of the five-facet structure,
indicating better fit of the FFMQ in cultures less judgmental of
norm deviations.
In summary, the current research had three main goals.
First, to determine the best fitting structure of the FFMQ in
the individual samples and cultures. Second, to test this model
across cultures to determine structural, metric, and scalar
equivalence, which provides insights about whether the construct of mindfulness can be compared across cultures and
what kind of comparisons can be made. The third and final
goal was to examine what contextual variables may influence
the stability and replicability of mindfulness measurement.

Method
Participants
The sample contained 8541 participants from 16 countries
sourced from previously published and unpublished studies:
Australia (N = 165; community adults, Beshara et al. 2013),
Austria (N = 973; community adults and students, Tran et al.
2013), Chile (N = 398; students, Schmidt and Vinet 2015),
China (N = 215; community adults, Ma et al. 2018),
Germany (N = 529; students, Michalak et al. 2016), Spain
(N = 1155; adults and students, Aguado et al. 2015), Hong
Kong (N = 536; adults and students, Chung et al. 2014;
Wong et al. 2017), Croatia (N = 242; adults and students,
Gračanin et al. 2017), India (N = 300; community adults,
Mandal et al. 2016), Norway (N = 466; adults and students,
Dundas et al. 2013; Solem et al. 2015), New Zealand (N =
399, students, Karl and Fischer 2019), Poland (N = 702; students, Radoń 2014), Portugal (N = 251; community adults,
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Ramos et al. 2018), Romania (N = 293; adults and students,
Astani 2016; Druica and Ianole-Calin 2018), Sweden (N =
495; students, Lilja et al. 2011), and the United States of
America (N = 1422; students, sample 1,2: Verhaeghen 2018;
sample 3,5: Verhaeghen 2019; sample 4: Verhaeghen and
Aikman 2020). These studies were identified through a literature search on Google Scholar, PsychInfo, and the Web of
science.

Measures
The analysis was conducted on the FFMQ-39 (Baer et al.
2006). All questions were measured on a 1–5 scale with verbal
anchors in the respective language of the questionnaire
(English: Never or very rarely true, Rarely true, Sometimes
true, Often true, Very often or always true). The FFMQ was
administered by the original authors in the language relevant
to the cultural context. Across all facets and countries, the
FFMQ showed acceptable to excellent reliabilities. All facets
showed similar average reliability, with non-reacting showing
the lowest average reliability. Due to space constraints, the full
reliability table can be found in the supplementary material
(Table 1).

Data Analyses
The data analysis has been pre-registered on the OSF (https://
osf.io/nftxb/). All deviations from the proposed analysis are
indicated where necessary. All CFAs and multi-group confirmatory factor analyses (MGCFAs) were fitted using lavaan
(Rosseel 2012) in R (R Core Team 2018), following the procedures set out by Fischer and Karl (2019). Each model was
fitted with an MLM estimator to adjust for multivariate nonnormality. Further, the variance of all latent variables was
fixed to unity to allow estimation of all factor loadings, rather
than fixing one item’s loading to 1.
Testing the Structure of the FFMQ The first step was to test the
individual proposed models of the FFMQ outlined in the introduction (Fig. 1 provides a graphical summary). To determine the best fitting model in each sample, separate CFAs
were fitted for each of the models in each sample and compared for the relative fit. For each model, the following fit
indices were reported: χ2, degrees of freedom, χ2/degrees of
freedom (for a discussion see: Rasch 1980), RMSEA (Steiger
2016) with confidence intervals, SRMR, Comparative Fit
Index (CFI; Bentler 1990), b
γ (Fan and Sivo 2007), and
Bayesian Information Criterion (BIC; Schwarz 1978).
Acceptable fit for CFI and b
γ was defined as > .90 and good
fit was defined as > .95 (Marsh et al. 2004), acceptable fit for
the SRMR < .08 (Hu and Bentler, 1999). The RMSEA was
evaluated following MacCallum et al. (1996), with less than
0.01, 0.05, and 0.08 to indicate excellent, good, and mediocre
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fit, respectively. To compare nested models, changes in
ΔCFI > .01 and Δb
γ > .001 were used as indicating acceptable fit (Cheung and Rensvold 2002). Further, the Bayesian
information criterion (BIC) was used as the deciding criterion.
Reductions of 10 between models were taken a strong indication of improvement and a reduction of 5 as a moderate indication of improvement (Berchtold 2019; Raftery 1995).
Further, Vuong’s test of non-nested model comparison with
ML estimator (Vuong 1989) implemented in the nonnest2
package (Merkle and You 2018) was used to supplement the
judgement whether models showed improved fit. The model
that showed improved fit from the previous model in the majority of samples was selected.
Testing the Equivalence of the FFMQ A commonly employed
method to test for measurement equivalence is MGCFA
(Fischer and Karl 2019; Milfont and Fischer 2010). To test
the equivalence of the ideal structure derived in the individual
CFAs a MGCFA was used. If multiple samples were present
for a culture, the individual samples that successfully converged in the previous step were merged to obtain an overall
sample for each culture. To test for structural equivalence,
item loadings and intercepts were allowed to vary between
cultures. Structural equivalence was present if the model
showed acceptable fit across all cultures. For metric equivalence, item loadings were constrained to be equal but the intercept was allowed to vary between cultures. Metric equivalence was present if the constrained model fits well and there
was no substantial drop in model fit from the prior, less restricted model. Substantial drop in fit was defined as ΔCFI
< .01, a more stringent cut-off of ΔCFI < .002, ΔNCI < .01,
and Δb
γ < .001 (Cheung and Rensvold 2002). Last, for scalar
equivalence, the intercept to be was constrained to be equal
between cultures. Scalar equivalence was present if the
constrained model showed good fit and no substantial drop
in fit from the metrically restrained model. The same criteria
for deciding on model fit were used as for metric equivalence.
Exploratory Analyses In addition to these confirmatory analyses, several exploratory analyses were specified in the preregistration. First, in case that the overall FFMQ would not
be equivalent, the equivalence of the five facets individually
(acting with awareness, non-reacting, non-judging, observing,
and describing) would be tested. Further, if no equivalence of
the FFMQ in most cultures was found, alternative solutions
using an exploratory factor analysis to determine the common
factor solution across cultures would be explored. Finally, the
effect of culture level variables, such as individualism,
monumentalism, and tightness-looseness, on the appropriateness of the five-factor solution in different cultures was investigated. A Procrustes-analysis, examining the congruence of
the loadings of each country’s five-factor structure to an ideal
solution where items’ loadings on the factors were defined as
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ones and zeros following the original proposed structure of the
FFMQ (Baer et al. 2006) was run. Tucker’s Φ (Tucker 1951)
was extracted as a measure of similarity between the perfect
matrix and the loading matrix of each country. Subsequently,
the obtained congruence coefficients were correlated with
Minkov’s (2017, 2018) individualism-collectivism and
monumentalism-flexibility axis as well as two indicators of
tightness-looseness (Gelfand et al. 2011; Uz 2015) to investigate whether the fit of the FFMQ to the idealized structure
differs systematically along these cultural dimensions. Data
was obtained on both individualism-collectivism and
monumentalism-flexibility for all countries from Minkov
et al. (2017, 2018), except for Croatia. Tightness scores were
obtained from Gelfand et al. (2011) which had data for all
countries except four (Chile, Croatia, Romania, and
Sweden). Looseness scores were obtained from Uz (2015),
which had data on all countries except five (Australia,
China, Hong Kong, Norway, and New Zealand).

Results
Following the prior outlined analysis plan, first the fit of the
individual models for each individual sample was tested to
determine the best fitting structure for the FFMQ. The
FFMQ model with correlated facets (Fig. 1, model 1) converged successfully in all samples, but only showed good fit
in the Portuguese and New Zealand samples, which together
represented 8.70% of all samples (all results are reported in the
supplementary material, Table 2). This indicates that the correlated five-facet model did not represent the underlying structure of the data in most samples.
The FFMQ model with five-facets subsumed under a
higher-order factor (Fig. 1, model 2) showed good fit in two
samples (8.70% of the samples), insufficient fit in 20 samples
(86.96%), and failed to converge in one sample (4.35% of the
samples, all results and comparison of fit with model 1 are
reported in the supplementary material, model fit: Table 3,
comparison Table 8). The change in model fit was examined
based on the pre-registered criteria between model 1 and model 2 and which indicated that it did not improve the fit in any of
the samples where the models converged (22 out of the 23
samples; 1 sample failed to converge). According to Vuong’s
test of non-nested models, model 1 showed better fit for 20 out
of 23 samples. For two samples, no preferable model could be
determined and one sample failed to converge. Overall, this
indicates that the FFMQ model with a higher-order factor does
not empirically fit the data better compared to the model with
correlated facets.
A possibility for the low fit of the FFMQ with a higherorder factor could be the presence of positive and negative
method factors identified in previous research (e.g., Aguado
et al. 2015; Van Dam et al. 2012). The model with correlated
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facets and uncorrelated method factors (Fig. 1, model 3a) converged successfully in all samples, and showed good fit in 15
samples, which together represented 62.50% of all samples
(all results are reported in the supplementary material, Table
4). The change in model fit was examined based on the preregistered criteria between model 2 and model 3a and which
indicated that it improved the fit in all samples where the
models converged (22 out of the 23 samples; 1 sample failed
to converge). According to Vuong’s test of non-nested
models, model 3a showed better fit for all samples that converged.. Therefore, the fit of the FFMQ with one higher-order
factor and uncorrelated positive/negative method factors was
examined next (Fig. 1, model 3b). This model showed acceptable fit in 12 samples (52.17% of the samples), insufficient fit
in eight samples (34.78% of the samples), and failed to converge in three samples (13.04% of the samples). The full results are reported in the supplementary material (Table 5).
Model 3b showed no difference from model 3a based on
CFI,b
γ , but was favoured by the BIC. This was supported by
Vuong’s test of non-nested models which indicated that for 15
samples (62.50%) no preferred model could be found. We
therefore additionally tested the fit of model 3b against the
prior models to determine whether the fit increased..
Because model 2 (facets subsumed under higher-order factor)
did not show increased fit compared to model 1 (correlated
facets), the fit of model 3b (FFMQ with a higher-order factor
and positive/negative methods factors) was first compared
against model 1 (correlated facets). Model 3b showed substantially higher CFI, b
γ , and a substantial reduction in BIC for 20
samples (86.96% of all samples), but three samples failed to
converge (13.04% of all samples). The comparison of model
3b against model 2 yielded similar results, indicating improved fit of the FFMQ with uncorrelated method factors.
This result was further supported by Vuong’s test of nonnested models which indicated better fit of model 3b for 20
samples (86.96% of all samples) while three samples failed to
converge (13.04% of all samples). This indicates that positive
and negative wording method factors were present in most
samples and should be modeled.
While the previous finding indicated that the introduction
of method factors substantially improves the fit of the FFMQ,
it was unclear whether these method factors should be correlated or uncorrelated with each other. Therefore, model 4a
allowed the method factors to be correlated with each other.
This model showed acceptable fit in 11 samples (47.83% of
samples), insufficient fit in six samples (26.09% of samples),
and failed to converge in 6 samples (26.09% of the samples).
The full results are reported in the supplementary material
(Table 6). The model with correlated method factors showed
improved fit compared to the model with uncorrelated method
factors in one sample (4.35% of all samples), no improvement
in fit in 16 samples (69.57% of all samples), and six samples
did not converge (26.08% of all samples). Vuong’s test of non-
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nested model yielded similar results with model 4a fitting
better in two samples (8.70% of all samples), no clear preference between models for 15 samples (65.22% of all samples),
and 6 samples (26.09% of all samples) did not converge.
Overall, this indicates that the model with correlated method
factors does not fit better than the model with uncorrelated
method factors in most samples. Furthermore, the uncorrelated method factor model was preferable as it was conceptually
simpler and the most parsimonious model.
Last, the model in which the method factors were not
only allowed to correlate with each other, but also with
the higher-order factor of mindfulness (model 4b),
showed acceptable fit in 11 samples (47.83% of samples),
insufficient fit in four samples (17.39% of samples), and
failed to converge in eight samples (34.78% of samples).
The full results are reported in the supplementary material
(Table 7). In summary, the FFMQ models with uncorrelated positive and negative method factors showed the
best fit in the individual samples. Because model 3a (correlated facets with methods factors) and model 3b (facets
subsumed under a higher order factor with methods factors) could not be differentiated in most samples both
models were selected to be tested for the cross-cultural
equivalence of the FFMQ.

loadings on the substantive factors constrained to be equal
across cultures (loadings on the method factors were allowed
to vary freely, see Van Dam et al. 2012). While the model
showed acceptable fit by itself (χ2(6274) = 11,250.640, χ2/
df = 1.793, CFI = .932, RMSEA = .040[.039, .041],
SRMR = .071, BIC = 524,536.000, b
γ = .954), it nevertheless
showed a substantial drop from the unconstrained model
(ΔCFI = − .011, Δb
γ = − .008) across all countries, indicating
that the FFMQ was not metrically equivalent across cultures.
We repeated the analysis for model 3a for all samples that
showed good individual fit and found identical results.
While the model showed acceptable fit by itself (χ2 (7183)
= 11927.759, χ2 /df = 1.661, CFI = .943, RMSEA =
.038[.036, .039], SRMR = .054, BIC = 602826.531,b
γ =
.962), it nevertheless showed a substantial drop from the unconstrained model (ΔCFI = − .010, Δb
γ = − .007). Metric
equivalence of a model in which all paths including the method factors were constrained was also tested. This analysis
yielded an identical result. The results are available on the
OSF page of this project. Based on these results, no further
test for scalar equivalence was conducted since the data already failed metric equivalence tests.

Cross-cultural Equivalence of the FFMQ

Equivalence of the Individual Facets of the FFMQ The preregistration specified that in case of poor equivalence of the
overall FFMQ, the equivalence of the individual facets would
be tested. First, CFAs were ran for the separate facets in each
sample to determine which samples should be included in the
equivalence analysis (due to space constraints the fit for all
samples and all facets is reported in the supplementary material, Table 9). All samples that showed adequate fit across CFI,
RMSEA, SRMS, and b
γ were included. If multiple samples in
a country showed good fit those were subsequently merged,
and the equivalence analysis run across countries.

In the next step, the cross-cultural equivalence of the five-facet
model with higher-order factor and uncorrelated method factors was examined. As specified in the pre-registration, the
equivalence of the model in all samples that converged in
the previous analysis and showed acceptable fit in the individual analysis of fit was examined (the analysis was also run for
all countries that successfully converged and showed an identical result. The results are available on the OSF page of this
project. If multiple samples per country were available, these
were merged to obtain an overall dataset for each country. One
sample from the US was excluded, because the model did not
converge, and one sample from Norway had to be excluded
due to bad fit. No data from Australia, India, Hong Kong,
China, Poland, Romania, or Chile were included due to all
samples either having bad fit or the model not converging.
This left data from only Western countries: Portugal, New
Zealand, Germany, USA, Austria, Croatia, Spain, Sweden,
and Norway.
Initially, an unconstrained model was fitted to formally test
for structural equivalence. This model showed good fit
(χ 2 (5922) = 10,097.470, χ 2 /df = 1.705, CFI = .943,
RMSEA = .038[.036, .039], SRMR = .056, BIC =
526,262.200, b
γ = .962), indicating that the model was structurally equivalent across cultures. This was the baseline model
for the further comparisons. To test metric equivalence, the
same model was fitted across cultures, but with all factor

Exploratory Analyses

Acting with Awareness Acting with awareness did not show
acceptable fit in any of the samples, indicating that a unidimensional structure of acting with awareness might not be
the best fit in most samples.
Observing Observing showed a good fit in 82.61% of all samples, indicating that the uni-dimensional structure of observing
fits well in most samples. Because the structure of the observing
facet did not fit well in the individual CFA, Australia and
Poland were excluded from the equivalence analysis. Across
the remaining countries, the model showed good structural
equivalence (χ2(280) = 682.084, χ2/df = 2.436, CFI = .959,
RMSEA = .058 [.052, .063], SRMR = .036, BIC = 165,
751.165, b
γ = .986). Nevertheless, when tested for metric equivalence, the model showed a substantial drop in fit (ΔCFI =
− .016, Δb
γ = − .006), indicating that the observing facet was
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not metrically equivalent across the samples studied here.
Overall, this indicates that while the observing items measure
a single construct in most countries, the individual items were
not equally good indicators in each country.
Non-Judging The non-judging facet showed good fit of the
structure in 43.48% of all samples, indicating that the unidimensional structure of non-judging did not fit well in the
majority of samples. For the equivalence analysis, Australia,
Austria, Chile, Hong Kong, Spain the USA, and Germany
were excluded because no sample from these countries
showed good fit. Across countries, the model showed good
structural equivalence (χ2(180) = 359.322, χ2/df = 1.996,
CFI = .976, RMSEA = .061 [.051, .070], SRMR = .033,
BIC = 70,728.890, b
γ = .986). Nevertheless, when tested for
metric equivalence, a significant drop in model fit (ΔCFI =
− .017, Δb
γ = − .011) was found, implying that the factor loadings were not identical.
Describing The describing facet showed good fit of the structure only in 4.35% of all samples. The only sample where the
describing facet showed good fit was Austria. This excluded
any test for measurement equivalence.
Non-Reacting The non-reacting facet showed good fit of the
structure in 52.17% of all samples, indicating that the unidimensional structure of non-reacting fits well in the majority
of samples. Samples from Germany, Austria, Croatia, Chile,
China, Poland, Hong Kong, and Spain were excluded from
the further equivalence analysis because the samples did not
show acceptable fit in the individual analyses. Across the remaining countries, the model showed good structural equivalence (χ 2 (112) = 221.483, χ 2 /df = 1.978, CFI = .968,
RMSEA = .058 [.047, .069], SRMR = .035, BIC =
58,255.100, b
γ = .990). Nevertheless, when tested for metric
equivalence, a significant drop in model fit (ΔCFI = − .013,
Δb
γ = − .005) was found indicating that the non-reacting facet
was not equivalent across cultures.
To summarize the previous analysis, it showed that no single facet of the FFMQ exhibits metric equivalence across all
available countries. Further, both acting with awareness and
describing did not show good CFA fit when investigated separately from the overall structure of the FFMQ, suggesting
that these facets might not be uni-dimensional. Overall, this
analysis parallels the finding on the overall structure of the
FFMQ. This indicates that neither the FFMQ as a whole nor
the individual facets are sufficiently cross-culturally equivalent to allow for cross-cultural comparison of means or even
correlations with other constructs.
Alternative Structure of the FFMQ While the FFMQ model
with a higher-order factor of mindfulness and uncorrelated
methods factors showed good fit in most cultures, a number
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of cultures, mostly non-Western, still showed below acceptable fit. Overall, both on the level of the total FFMQ and the
individual facets, no metric equivalence was found, which
indicates that individual items do not load in the same way
on the underlying constructs across cultures.
Therefore, an exploratory analysis was conducted to examine the possibility of an alternative structure of the FFMQ
across cultures. A sample-size weighted average correlation
matrix of the FFMQ items across all cultures was computed
and the ideal number of components to be extracted from the
correlation matrix calculated using parallel analysis (Dinno
2018; Horn 1965). The parallel analysis indicated that six
components should be extracted (adjusted Eigenvalues:
7.288, 4.587, 2.609, 2.172, 1.849, 1.042).
As specified in the pre-registration, two separate PCAs
were run, once allowing for correlated components using an
oblimin rotation and one forcing components to be orthogonal
using a varimax rotation. The results for the varimax rotation
are reported in the supplementary material (Table 10); the
results of the oblimin rotation are reported on the OSF page
of this project, as they were nearly identical. The overall factor
structure in the combined sample suggested that four of the
five facets emerged, but that the acting with awareness items
loaded on two separate factors. One factor was defined by the
acting with awareness items focusing on behavior, whereas
the second factor was defined by presence items. The results
of the cross-cultural PCA indicate that a six-factor structure
might fight better across cultures compared to the five-factor
structure.

Sources of Incongruence in the Structure in the FFMQ
To test the possibility that the previously proposed FFMQ
structure was systematically linked to culture-level variables
such as individualism-collectivism and monumentalism-flexibility, the five-factor solution of each country was rotated
towards an idealized loading matrix. The average Φ ranged
from .850 to .954 for the individual countries (all results are in
Table 11 in the supplementary material), where .90 can be
considered good fit (Fischer and Fontaine 2010). Overall, 11
countries (Australia, Austria, Chile, China, Germany, Spain,
Norway, New Zealand, Portugal, Sweden, USA; 68.75% of
all countries) showed good congruence to the ideal structure.
To test whether the level of congruence with the ideal matrix
can be predicted using country-level cultural information, the
average Tucker’s Φ in each country was correlated with individualism, monumentalism, and tightness vs looseness scores.
Individualism (r = .77 [.44, .92], p < .001), but not flexibility
(r = − .18 [− .63, .37], p = .52) was significantly related to
greater congruence with the proposed structure.
Individualism predicted 60.02% of the variance in average
congruence. Further, average congruence was significantly
related to looseness (r = .77 [.32, .94], p < .05) measured with
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the indicator by Uz (2015), indicating better fit in looser cultures and explaining 59.58% of variance in average congruence. When measured with the tightness indicator by Gelfand
et al. (2011), the relationship was significant (r = − .59 [− .87,
− .03], p < .05) and in the same direction indicating greater fit
in looser cultures explaining 28.88% of the variance.
Finally, the fit of the individual countries to the pooled
solution was examined by rotating the six-factor solution in
each country towards the pooled loading matrix. The average
Φ ranged from .883 to .980 for the individual countries.
Overall, only two countries (Hong Kong and India; 12.50%
of all countries) showed below acceptable congruence to the
pooled structure (all results can be found in the supplementary
material, Table 12).
To test whether the level of congruence with the ideal matrix can be predicted using country-level cultural information,
the average Tucker’s Φ across all dimensions in each country
was correlated with individualism, monumentalism, and tightness-looseness. Individualism (r = .75 [.39, .91], p < .001), but
not flexibility (r = − .23[− .66, .32], p = .42) was significantly
related to greater congruence with the proposed structure.
Individualism predicted 56.45% of the variance in average
congruence towards the pooled structure. In regard to tightness-looseness, the average congruence was not significantly
related to looseness (r = .35 [− .31, .79], p = .29; data by Uz
2015). For the tightness indicator by Gelfand et al. (2011), the
relationship was in the same direction but not significant (r =
− .41 [− .80, .21], p = .18). Overall, this indicates that the fivefactor structure of the FFMQ was a better representation of the
underlying structure of mindfulness in more individualistic,
loose Western rather than more collectivistic, tight nonWestern countries. While the six-factor structure of the
FFMQ shows no bias based on tightness-looseness, it was still
biased in favor of individualistic cultures.

Discussion
The current study used a large multi-national data set to provide a systematic analysis of the cross-cultural equivalence of
the FFMQ across a wide range of cultures. The main findings
were (a) the FFMQ structure did not adequately fit across
cultures, even when including separate method factors, (b)
the acting with awareness facet broke apart into a behavioral
and a presence factor in an exploratory analysis, and (c) the
ideal structure of the FFMQ might be driven by cultural
values.

Implications for the Modeling of the FFMQ
The FFMQ showed substantially better fit in most countries if
it was modeled with positive and negative item-wording factors. These findings support previous research (e.g., Aguado
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et al. 2015; Van Dam et al. 2012) on the presence of itemwording factors in the FFMQ. These item-wording effects
might be more substantial for non-meditators (Van Dam
et al. 2009); for an alternative explanation of these findings,
see Baer et al. (2011). Overall, this indicates that the inclusion
of item-wording factors substantially improved the fit compared to the model proposed by Baer et al. (2006) in the
majority of samples. The current results also suggest that these
item-wording factors are most likely orthogonal. The presence
of item wording factors echoes concerns in the literature about
scales, such as the MAAS, that measure mindfulness with
only negatively scored items (Grossman 2011). The use of
scales that are not balanced for wording might conflate response tendencies to negatively worded items with substantial
variance in mindfulness (for an example of potential variables
influencing responses to positive and negative items, see
Michaelides et al. (2016).
Across cultures, the FFMQ items were best represented as
a six-factor structure, with acting with awareness divided into
awareness of thoughts and awareness of actions. This differentiation of the acting with awareness facet suggests that two
different processes might underlie this factor and that it should
not be treated as a uni-dimensional construct across cultures.
The two-factor structure that emerged resembles the distinction made by researchers of consciousness about private cognitive spaces, in other words awareness of the external world
and one’s behavior in it, and public cognitive spaces, in other
words awareness of internal world, e.g., thoughts and images
(Gray 2004). The first sub-factor of acting with awareness was
characterized by items indicating awareness of one’s behavior,
aligning with public cognitive spaces. The second sub-factor
of acting with awareness was characterized by items specific
to one’s mental processes, aligning with private cognitive
spaces. Previous research on the effect of body focused meditation showed that this meditation practice can impair
metacognitive efficiency (Schmidt et al. 2019). Using a twofactor structure of acting with awareness separating thought
from action awareness might provide further insight into the
relationship of mindfulness, body-awareness, and metacognition.

Implications for Cross-cultural Comparisons
The second aim of the current study was to test the crosscultural validity of the FFMQ. The cross-cultural equivalence
of the FFMQ with uncorrelated methods factors was examined and the results indicated that this model shows good
structural equivalence across the different countries in which
the individual CFAs showed good fit. The items were related
to the proposed theoretical facets (e.g., showed non-trivial
loadings). Nevertheless, no support for metric equivalence
was found. This indicates that the items of the FFMQ are
not equally good indicators of the individual facets across
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countries. This non-equivalence precludes both comparisons
of correlations between the FFMQ and other variables of interest across countries as well as direct or indirect (profile)
mean comparisons between cultures. The FFMQ in its current
form is not a suitable tool to assess mindfulness in a crosscultural context. This does not preclude the use of the FFMQ
in mono-cultural studies but highlights the need for a crossculturally valid measure of mindfulness. Initial steps should
start with explicit considerations whether mindfulness is an
emic (culture specific) or etic (universal) concept (Berry
1989; Farh et al. 2006). Current research practice treats mindfulness as de-facto etic construct with scales largely developed
in a western context and subsequently translated or adapted
into other languages.
One potential reason for this de-facto etic approach to
mindfulness in the West is the tendency of Westerners to consider themselves to be essentially culturally neutral, meaning
they think of themselves as not introducing a cultural bias into
a psychological concept (Bellah et al. 1985). However, any
psychological tests are potentially shaped by the cultural environment in which they were first proposed. The case of
mindfulness research shows that this assumption of cultural
neutrality is not warranted and instead the concept became
more individualistic, focused on personal freedom, and authenticity during the move of mindfulness practice from
Asian contexts to North America (Purser and Milillo 2015;
Wilson 2014). This individualization of mindfulness is not
only reflected in theory, but also in the measurement of mindfulness. The current study explored whether the fit of the proposed structure of the FFMQ was systematically linked to
previously identified cultural dimensions. The results indicated that cultures higher on individualism and looseness showed
better congruence to the proposed structure of the FFMQ.
While the effects of monumentalism-flexibility were not significant, they still showed an effect in the same direction indicating that more flexible cultures had worse fit to the overall
structure. The findings suggest that the FFMQ may capture
conceptualizations of mindfulness prevalent in Western and
individualistic cultures compared to understandings of mindfulness in more collectivistic cultures, including some of the
more collectivistic settings from which the concept originated.
This is of concern since it indicates the presence of a systematic Western individualistic bias in the current FFMQ and
highlights that to produce a cross-culturally valid measure of
mindfulness, a translation or adaptation of currently used
mindfulness measures might not be sufficient. More conceptual work is needed to adequately understand mindfulness
across cultural contexts.
One promising approach for developing a more valid crosscultural measure can be found in the development of the internationally validated positive and negative affective schedule (Thompson 2007), which used a mixture of qualitative and
quantitative data from a wide range of cultures to determine
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items and factor structures of the new measure. Overall, to
advance cross-cultural research on mindfulness, new measures should be developed utilizing an approach which includes diverse cultural perspectives to minimize the cultural
bias of the measure.

Limitations and Future Research
The strength of the current study lies in the wide range of
cultures captured in data set. The samples cover all permanently inhabited continents besides Africa which allows for
the examination of the equivalence of the FFMQ from a broad
perspective. The major limitation of the current study is the
reliance on previously published data on the FFMQ rather
than on representative samples from each country. Further,
the analysis did not control for meditative experience of the
participants, barring comparisons between meditators and
non-meditators in different cultures.
Coming back to the initial questions, whether the FFMQ is
a valid tool of measurement across cultures, results indicated
general problems with the cross-cultural comparability even
though the individual samples often showed acceptable fit
when considered individually. Importantly, the exploratory
analysis suggests that mindfulness as a construct might be
biased towards individualistic Western interpretations of the
construct. Overall, the FFMQ and the conceptualization of
mindfulness in terms of five facets subsumed under a single
overall construct might not be suitable for cross-cultural comparisons. To further develop the field of mindfulness research,
both a closer exploration of the theoretical structure and crossculturally valid measurement tools are necessary. Future research could collect data from a wide range of cultures on
emic perspectives on mindfulness to aid the creation of a
cross-culturally valid measure of mindfulness.
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