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Evaluation of the Psychometric Properties of the Five Facet of

Mindfulness Questionnaire 

Amanda Shallcross, ND, MPH, Nathaniel Y. Lu, MA, Ron D. Hays, PhD

Objective. The Five Facet of Mindfulness Questionnaire (FFMQ) is widely used

to assess mindfulness. The present study provides a psychometric evaluation

of the FFMQ that includes item response theory (IRT) analyses and 

evaluation of item characteristic curves. 

Method. We administered the FFMQ, the Beck Depression Inventory-II, the 

Ruminative Response Scale, and the Emotion Regulation Questionnaire to a 

heterogenous sample of 240 community-based adults. We estimated internal

consistency reliability, item-scale correlations, categorical confirmatory 

factor analysis, and IRT graded response models for the FFMQ. We also 

estimated correlations among the FFMQ scales and correlations with the 

other measures included in the study.

Results. Internal consistency reliabilities for the five FFMQ scales were 0.82 

or higher. A five-factor categorical model fit the data well.  IRT-estimated 

item characteristic curves indicated that the five response options were 

monotonically ordered for most of the items.  Product-moment correlations 

between simple-summated scoring and IRT scoring of the scales were 0.97 

or higher. 

Conclusions. The FFMQ accurately identifies varying levels of trait 

mindfulness. IRT-derived estimates will inform future adaptations to the 
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FFMQ (e.g., briefer versions) and the development of future mindfulness 

instruments.  

KEYWORDS: Item Response Theory, Item Characteristic Curves, Mindfulness
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Research on the salutary benefits of mindfulness, deliberate and 

nonjudgmental attentiveness to present-moment experiences (i.e., thoughts,

emotions, sensations; Kabat-Zinn 1990), has grown exponentially (Keng et 

al. 2011). Mounting evidence supports that trait mindfulness and 

mindfulness training are associated with a range of positive mental and 

physical health outcomes (Chambers et al. 2016; Shallcross et al. 2015; van 

Son et al. 2013). One of the most widely used and evaluated measures of 

mindfulness is the Five Facet of Mindfulness Questionnaire (FFMQ; Baer et al.

2008). The FFMQ is a 39-item instrument that uses five polytomous response

options to assess five different aspects of mindfulness: observing, describing,

acting with awareness, non-judging, and non-reactivity to inner experience. 

The majority of the psychometric evaluations of the FFMQ have concentrated

on factor analyses and construct validity using classical test theory, with 

primary exploration around the pattern of intercorrelations between each of 

the facets, the number of unique and significant factors, factor structure, and

the development of shortened versions (e.g., 24-item FFMQ-SF; Bohlmeijer et

al. 2011). 

For example, several studies have focused on understanding the non-

significant correlation between the observing facet and the non-judging facet

that has been found among people with prior meditation experience (Baer et

al. 2006; Baer et al. 2008; Lilja et al. 2011; Michalak et al. 2016) and whether

the observing facet indeed contributes to a higher order mindfulness 

construct among people without prior meditation experience (Baer et al. 
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2006; Gu et al. 2016). Additional work has centered around whether the 

FFMQ is best characterized using a hierarchical or five-factor structure (Gu et

al. 2016; Pang and Ruch 2019), which may vary based on exposure to 

mindfulness interventions and/or meditation experience. Still, the strongest 

evidence from the general population supports the use of the five-factor 

model for both the long (Christopher et al. 2012; Veehof 2011) and 

shortened versions of the FFMQ (Bohlmeijer et al. 2011; Hou 2014). The 

psychometric properties of the FFMQ-SF and a 15-item short form, the FFMQ-

15, have also been reported (Gu et al. 2016).

Given the groundswell of interest in and evidence for the benefits of 

mindfulness, comprehensive evaluation that extends beyond classical test 

theory, such as item response theory (IRT) is needed. This is especially 

necessary for instruments that measure mindfulness given that the definition

and operationalization of mindfulness lack clear consensus among experts

(Rosch 2007). As a result, the FFMQ, and similar scales, are subject to item 

miscomprehension and response bias (Van Dam et al. 2010; Van Dam et al. 

2009). 

Rasch partial credit models have been estimated for the 39-item (long 

form) and short forms of the FFMQ (Medvedev et al. 2017; Medvedev et al. 

2018). Some favor the use of the Rasch model because “it arises from a 

mathematical formalization of invariance which also turns out to be an 

operational criterion for fundamental measurement” (Andrich 2004, p. I-15). 

Others have argued that “it is far better to find models that fit the test data 
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than to discard data simply to fit the Rasch model” (Hambleton 1994, p. 

552). In contrast to the Rasch model, the IRT graded response model 

(Samejima 1996) estimates item discrimination as well as item 

difficulty/threshold parameters.  The graded response model is more 

appropriate than the Rasch model because items in a scale frequently differ 

in how well they represent the underlying construct (item discrimination). 

Item characteristic curves (ICCs) describe the relationship between 

estimated scale scores (latent trait) and responses to items in a scale. ICCs 

should indicate that each response category has the highest likelihood of 

being selected within the underlying scale distribution and that the pattern 

of responses is monotonic—i.e., as an individual’s trait level increases, the 

probability of endorsing an item also increases. ICCs have been used 

extensively in educational testing applications (Hambleton and Pitoniak 

2006; Kaplan and Saccuzzo 1989) and are increasingly recommended for 

refinement and development of instruments that measure functioning and 

well-being (Hays et al. 2000; Nguyen et al. 2014; Roberts et al. 2011). 

The objective of this study is to evaluate the FFMQ in a heterogeneous 

sample of 240 individuals. While large samples are ideal for precise 

measurement of item characteristics and person scores, a “smaller 

heterogeneous sample is generally preferred to a larger, more homogeneous

sample in item parameter estimation” (Hambleton 1994, p. 548). We 

examine ICCs that describe the relationship between scale scores and 

response to each FFMQ item. We also evaluate the internal consistency 
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reliability, item-scale correlations, and construct validity. We hypothesize 

that factor analyses will support a five-factor model given recent evidence 

from large-scale studies that support this factor structure across individuals 

with heterogeneous meditation experience (Christopher et al. 2012; Hou et 

al. 2014; Pang and Ruch 2019; Veehof 2011). We also hypothesize positive 

correlations between mindfulness and emotion regulation and negative 

correlations with depression and rumination.

Method

Participants and Procedures 

The analytic sample included 240 people pooled from two separate 

community-based studies that included participants with elevated levels of 

self-reported depressive symptoms.  Study 1 sample included participants 

with depressive symptom scores between 4-30 on the Beck Depression 

Inventory II (BDI-II; Beck et al. 1996), which correspond to minimal to 

moderate depression. Study 2 sample included participants with scores on 

the 2-item Patient Health Questionnaire (PHQ-2; Kroenke et al. 2003) ≥ 2, 

which required participants to have a minimum of mild to moderate levels of 

depression. 

The racial/ethnic composition of the sample was: 51% non-Hispanic 

White; 28% non-Hispanic Black, 8% Hispanic, and 14% Other. The average 

age was 36 years (SD = 12.2; range: 19-71 years), 75% were female; and 

70% had a college degree. 
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Respondents completed a battery of self-report questionnaires online 

using the Qualtrics platform. Participants in Study 1 were recruited through 

referrals from community mental health centers and local advertisements as 

a part of a larger study that required in-person office visits. Participants in 

Study 2 were recruited through ResearchMatch (Harris et al. 2012), a widely-

used national recruitment database funded by the National Institutes of 

Health that includes a pool of prospective research participants who receive 

notifications for studies for which they may qualify based on study eligibility 

criteria. All study protocols were approved by the local Institutional Review 

Board (IRB approval # i15-01042) and procedures were carried out in 

accordance with the approved guidelines. Informed consent was obtained 

from all participants.

Measures

Mindfulness. As noted above, the FFMQ assesses five facets of a 

general tendency to be mindful in daily life: 1) observing, noticing, and 

attending to sensations, perceptions, thoughts, and feelings; 2) 

describing/labeling one’s experience with words; 3) acting with awareness 

(i.e., automatic pilot/concentration/non-distraction); 4) non-judging; and 5) 

non-reactivity to inner experience. Higher scores reflect greater levels of trait

mindfulness. Items are rated on a five-point categorical response scale 

ranging from 1 (never or very rarely true) to 5 (very often or always true). 

The alpha coefficients of each subscale for the current sample ranged 

from .82 to .93. In prior studies, individual FFMQ scales had good internal 
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consistency with Cronbach’s alphas ranging from .75 to .93 (Christopher et 

al. 2012; Baer et al. 2008). 

Depression. Depression was assessed with 20-items from the Beck 

Depression Inventory—II (BDI-II; Beck et al. 1996) measured on a four-point 

response scale. The suicide item (i.e., BDI 9) was not included due to 

protection of human subjects’ concerns raised by the Institutional Review 

Board for Study 2. Thus, this item was not included in analyses. Higher 

scores reflect higher levels of depressive symptoms. The alpha coefficient of 

the BDI-II demonstrated for the current sample was .87. The BDI-II has an 

internal consistency of .90 with a retest reliability from .73 to .96 (Beck et al. 

1996). 

Rumination. Rumination was assessed using the 10-item Ruminative 

Response Scale  (RRS-10; Treynor et al. 2003) measured on a four-point 

response scale (1=almost never, 2=sometimes, 3=often, 4=almost always). 

The RRS-10 has been shown to represent two types of rumination: 1) 

brooding and 2) reflective. Brooding rumination refers to “mood pondering,” 

and reflective rumination involves purposeful and non-emotional 

reassessment of experienced events, feelings, and behaviors. Higher scores 

reflect greater tendency to ruminate. The alpha coefficient of the RRS for the

current sample was 82.  The RRS-10 is highly correlated with the full 22-item 

version of the scale (r = .90) and has high internal consistency (Cronbach’s α

= .85) (Erdur-Baker and Bugay 2010; Treynor et al. 2003).
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Emotion regulation. Emotion regulation was assessed using six 

items from the Emotion Regulation Questionnaire (ERQ; Gross and John 

2003), measured on a seven-point response scale (1=strongly disagree, 

4=neutral, 7=strongly agree). The ERQ assesses an individual’s habitual use 

of cognitive reappraisal (positively reframing distressing emotional 

experiences). Higher scale scores reflect greater cognitive reappraisal. The 

alpha coefficient of the cognitive reappraisal scale was .89. The ERQ has 

good internal consistency and sound convergent and discriminant validity 

(Ioannidis and Siegling 2015; Gross and John 2003).

Analysis Plan

We first scored the 39 items as 1 = never or very rarely true, 2 = 

rarely true, 3 = sometimes true, 4 = often true, and 5 = very often or always

true. To be consistent with prior work, we computed item frequencies, and 

estimated internal consistency reliability (Cronbach’s α), and item-scale 

correlations for the five multi-item scales. We then evaluated the 

dimensionality of the 39 items using categorical confirmatory factor analysis 

(CFA). Comparative Fit Index (CFI) values greater than 0.90 indicate 

acceptable fit between a model and the data. For the root mean square error

of approximation (RMSEA), a value of 0.05 or less represents a close fit, 0.08 

fair fit, and 0.10 marginal fit (Browne and Cudeck 1993). Next, we fit a 

graded response model for each of the 5 FFMQ scales to estimate 

discrimination parameters (ai) and category threshold parameters (bi), and 

item characteristic curves for each item. In the graded response model, each
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item is described by a slope parameter (ai) and between category threshold 

parameters (bi), one less than the number of response options. The slope or 

item discrimination parameter provides an estimate of how well the item 

differentiates between individuals with varying trait levels. Discrimination 

parameters are analogous to item-total correlations and typically range from 

0 to +2 (Hays et al. 2000). Values of ai from 0.01 to 0.24 are considered very

low, 0.25–0.63 low, 0.65–1.34 moderate, 1.35–1.69 high, and >1.7, very high

discrimination (Baker 2001). However, these ranges are context-dependent 

and can vary by number of response options (e.g., larger slopes would be 

expected with more response options). Threshold parameters represent the 

trait level necessary to have a 0.50 probability of responding below versus 

above the threshold. 

Finally, we estimated correlations among the FFMQ facets scored using

simple summated scoring and IRT scores estimated from the graded 

response model. In addition, we computed correlations of the FFMQ facets 

with several other variables (i.e., depression, rumination, emotion regulation)

each of which have been shown to be associated with the FFMQ in prior 

studies. 

The SAS® 9.4 (TSIM3) statistical software (SAS Institute, Inc 2014) was

used to estimate correlations, internal consistency reliability, and graded 

response model parameters. The confirmatory factor analytic model was 

estimated using Mplus Version 7 (Muthén and Muthén 2014). 

Results
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Descriptive statistics (means, standard deviations, and ranges) are 

provided in Table 1 for the Beck Depression Inventory—II, RRS-10, ERQ, and 

FFMQ scales. Internal consistency reliability estimates for the five facets 

(scales) were 0.82 or higher: Observing (8 items, alpha = 0.82), Describing 

(8 items, alpha = 0.93), Acting with Awareness (8 items, alpha = 0.90), Non-

judging of inner experience (8 items, alpha = 0.91), and Non-reactivity to 

inner experience (7 items, alpha = 0.82). Item-scale correlations for the 5 

scales are shown in Table 2. Correlations of items with the scale they are in 

(corrected for item overlap with the scale) were large and exceeded 

correlations of the items with other scales. A five-factor categorical model fit 

the data well; comparative fit index (CFI) = 0.926, root mean square error of 

approximation (RMSEA) = 0.068. All factor loadings and factor correlations 

were statistically significant. Separate CFA models for each scale also 

indicated good fit with CFI’s ranging from 0.965 to 0.977 and support local 

independence (all residual correlations were less than an absolute value of 

0.20). The lowest CFI was 0.914 for the acting with awareness scale and two 

of its residual correlations involving Item #34 (“I do jobs or tasks 

automatically without being aware of what I’m doing”), had local 

dependency with item #5 (“When I do things, my mind wanders off and I’m 

easily distracted”; r = -0.232) and item 13 (“I am easily distracted”; r = -

0.278).

IRT parameter estimates for the 5 scales are provided in Table 3. Item 

discrimination parameters (ai) indicated that the items with the highest 
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slopes (i.e., items that most clearly differentiate between individuals with 

varying trait levels of mindfulness) in each scale were: Observing (item 15: “I

pay attention to sensations, such as the wind in my hair or sun on my 

face.”), Describing (item 12: “It’s hard for me to find the words to describe 

what I’m thinking.”), Acting with Awareness (item 38: “I find myself doing 

things without paying attention.”), Non-Judging (item 25: “I tell myself that I 

shouldn’t be thinking the way I’m thinking.”), and Non-reactivity (item 29: 

“When I have distressing thoughts or images I am able just to notice them 

without reacting.”). Importantly, each of these items not only reflect the 

largest ai within each scale but they also have latent trait scores that were 

relatively evenly distributed across the trait range (see Table 3). These 

relatively large discrimination parameters indicate that these items (#15 

(Observe); #12 (Describe); #38 (Act with Awareness); #25 (Non-judge); #29 

(Non-react)) best differentiate individuals at low through high trait levels of 

mindfulness within each scale. 

Threshold parameters (bi) ranged from -4.43 to 2.74 (Observing), -3.06

to 1.42 (Describing), -2.44 to 2.49 (Act with Awareness), -2.05 to 1.73 (Non-

judging), and -2.92 to 5.46 (Non-reactivity). These results indicate that the 

items capture a wide range of the underlying mindfulness distribution.

Item characteristic curves for the 39 FFMQ items are given in Figure 1. 

The curves show the probability of picking each response choice on the y-

axis as a function of underlying mindfulness on the x-axis. The five response 

categories are appropriately monotonically ordered and working as desired 
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for most of the items because each category is most likely to be selected for 

some level of underlying level of mindfulness. One exception is item #11 

where the second response option (rarely true) is never most likely to be 

selected across the observing scale continuum. Because the deviations from 

assumptions of the IRT model were minimal and inconsequential, we 

computed IRT scores using all available response options (i.e., did not 

collapse options together).

Product-moment correlations within the five FFMQ scales scored using 

simple summated scoring and IRT scoring, and correlations of these scores 

with depression, rumination, and emotion regulation are presented in Table 

4. Correlations within the five scales using simple summated scoring ranged 

from a non-significant correlation between Observing and Non-judging to r = 

0.47 between Acting with Awareness and Non-judging. A similar pattern was 

observed for the within scale correlations for IRT scores, whereby we 

observed a non-significant correlation between Observing and Non-judging 

and a high correlation between Acting with Awareness and Non-judging (r = 

0.48). Correlations between corresponding scales (e.g., simple summated 

“Observe” with IRT estimated “Observe”) ranged from 0.97-0.99. 

Correlations between each of the five scales and psychological variables 

(depression, rumination, emotion regulation) were similar for both simple 

summated scores and IRT scores and were in directions consistent with the 

literature (e.g., positive correlations between mindfulness and emotion 

regulation and negative correlations with depression and rumination). Most 
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of the correlations were statistically significant except the simple summated 

scored Describe scale relationship with rumination and the Observe scale for 

both simple summated and IRT scores was not related to rumination. 

Discussion

Cronbach’s alphas for the five scales and item-scale correlations 

support internal consistency reliability and item convergence within scales of

the FFMQ in a racially/ethnically diverse sample. Confirmatory factor 

analyses indicated that the five-factor model provided adequate fit to the 

data. 

In this study, we found that item characteristic curves (Figure 1) from 

IRT graded response models demonstrate that most items were 

monotonically ordered. One exception to adequate item performance was 

Item #11 (“I notice how foods and drinks affect my thoughts, bodily 

sensations, and emotions.”).The second response option (rarely true) was 

never most likely selected. The modest item discrimination parameter (ai =

.83) for item #11 adds additional verification that this item contributes 

limited information in terms of its ability to discriminate between individuals 

with varying levels of trait mindfulness. This and other indications of 

variation in item discrimination support the use of an IRT model that allows 

item discriminations to vary, rather than to impose the Rasch model 

assumption of equal item discriminations. 

Overall item parameter estimates indicate that the following items in 

each scale best differentiate individuals at low through high levels of 
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mindfulness: (#15 (Observe); #12 (Describe); #38 (Act with Awareness); 

#25 (Non-judge); #29 (Non-react)). One of the reasons it is helpful to 

understand which items yield the most information is because the FFMQ is a 

long measure at 39 items, thus limiting its use in studies where participant 

burden is a concern. A shorter form of the FFMQ that includes these items 

and excludes item #11 may represent the most efficient measure of 

mindfulness. 

The FFMQ-SF includes each of the maximally performing items from 

the 39-item FFMQ and does not include the poorly performing item (“I notice 

how foods and drinks affect my thoughts, bodily sensations, and emotions.”).

The 15-item version includes each of the ideally performing items, except for

#12 (Describe): “It’s hard for me to find the words to describe what I’m 

thinking.” The FFMQ-15 also includes the worst performing item #11 (“I 

notice how foods and drinks affect my thoughts, bodily sensations, and 

emotions.”). A shortened form of the original, English version of the FFMQ 

has not yet been evaluated in a non-clinical population. Thus, the item 

performance information from these IRT analyses may help inform the 

validation of a brief version of FFMQ that is apt for use in the general U.S. 

population. 

The correlations among the FFMQ scales were significant (except the 

Observe scale) and ranged from 0.27 to 0.48, suggesting that they represent

related but distinct constructs. The Observe scale was not significantly 

related to the Non-judge scale. Other studies have similarly found non-
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significant relationships between Observing and Non-judging (Lilja et al. 

2016). It has been suggested that this finding may reflect varying levels of 

experience with meditation, whereby meditators may have acquired the 

skills to remain non-judgmental while paying attention to present moment 

experiences (observing), but those with more limited meditation experience 

tend to observe in a more judgmental way (Baer 2016; Baer et al. 2006; Baer

et al. 2008; Lilja et al. 2016). Other explanations include the potential of 

constrained scaling of the FFMQ (i.e., ceiling effects, skewness, and non-

normal distributions that have been found among both mediating and non-

nonmeditating samples) (Christopher et al. 2012; Gu et al. 2016; Pang and 

Ruch 2019). 

The high correlations (0.97 to 0.99) between the simple summated 

scores and IRT scores were not surprising given that the IRT scores are 

estimated by optimally weighted items. Correlations between the FFMQ 

scales and psychological variables were similar for simple summated scores 

and in expected directions. The positive correlations between mindfulness 

scales and emotion regulation and negative correlations with depression and

rumination in this study are consistent with prior research.  The acting with 

awareness and non-judging of inner experience scales were the most 

strongly associated with depression, non-judging of inner experience was 

most strongly correlated with rumination, and non-reactivity to inner 

experience was most highly related to emotional regulation.  The pattern of 

correlations provides further support for the construct validity of the FFMQ.
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This study illustrates the utility of IRT in evaluation and refinement of 

measures of psychological functioning and health outcomes. Specifically, this

study depicted item parameter estimates and ICCs that have not been 

previously reported for a widely used measure of trait mindfulness. Finally, 

data were collected from a heterogeneous sample and included assessments

of a range of clinically relevant outcomes that have been associated with the

FFMQ in prior studies. 

Several limitations are worth noting. First, this study did not include 

any other measure of mindfulness besides the FFMQ. Thus, correlations with 

other mindfulness scales could not be reported. Second, the sample size for 

this study was not large (Cappelleri et al. 2014). Third, it is possible that 

given inclusion criteria for this study (e.g., elevated levels of depressive 

symptoms) that results may not generalize to a healthy sample. Further, the 

sample was primarily comprised of females (75%) and were highly educated,

which may further limit generalizability. Finally, despite the benefit of 

including a racially heterogeneous sample (approximately 50% Black 

participants), differences in cultural relevance of mindfulness (Woods-

Giscombe 2014) may have resulted in variance in interpretability of 

questions between White and Black participants. Future studies with larger 

samples are needed to replicate results and to compare item parameter 

estimates and ICCs by race, education, and gender. 

In summary, this study is the first to report item discrimination and 

item difficulty/threshold parameters for the 39-item FFMQ.  It provides 
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further evidence supporting the psychometric properties of this widely used 

measure.  Item parameter estimates and item characteristic curves 

demonstrate adequate performance of the majority of the 39 items and 

support that the FFMQ is able to accurately identify individuals with varying 

levels of trait mindfulness. The graded response model revealed several 

items that differed in how well they represent the underlying construct of 

mindfulness. This information has not been previously reported the FFMQ. 

Understanding which items in the FFMQ that most accurately identify trait 

levels of mindfulness can inform future adaptations the FFMQ (e.g., 

shortened versions) and the development of other trait mindfulness 

measures to most precisely measure this construct. 
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