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Abstract: The objective of the study was to assess the psychometric properties of the 

Freiburg Mindfulness Inventory (FMI-14) using a Rasch model approach in a  

cross-sectional design. The scale was administered to N = 130 British patients with different 

psychosomatic conditions. The scale failed to show clear one-factoriality and item 13 did 

not fit the Rasch model. A two-factorial solution without item 13, however, appeared to fit 

well. The scale seemed to work equally well in different subgroups such as patients with or 

without mindfulness practice. However, some limitations of the validity of both the one-

factorial and the two-factorial version of the scale were observed. Sizeable floor and ceiling 

effects limit the diagnostical use of the instrument. In summary, the study demonstrates that 

the two-factorial version of the FMI-13 shows acceptable approximation to Rasch 

requirements, but is in need of further improvement. The one-factorial solution did not fit 

well, and cannot be recommended for further use. 
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Abbreviations 

CTT: classical test theory; DIF: differential item functioning; DMS: Developmental Mindfulness 

Survey; IRT: Item Response Theory; FMI: Freiburg Mindfulness Inventory; MAAS: Mindfulness 

Attention Awareness Scale; MBI: Mindfulness-based interventions. MNSQ: mean square; RSM: rating 

scale model. 

1. Introduction/Background 

Broadly conceptualized, mindfulness can be described as a non-elaborative, non-judgmental,  

present-centered awareness in which each thought, feeling, or sensation that arises in the attentional 

field is acknowledged and accepted as it is [1]. Through the pioneering work of Jon Kabat-Zinn and 

others, mindfulness has been introduced into secular settings, such as the modern Western medical 

system, and has recently become a focus of interest in the health sciences. Consequently, there has 

been a surge of interest in mindfulness-based interventions (MBI) from both clinical and health 

psychology. Several meta-analyses have documented that MBI are an efficient tool for reducing 

clinical symptoms and generic distress in clinical and non-clinical populations [2,3]. Additionally, 

recent neuroscientific advancements have made it possible to identify neural correlates of 

mindfulness [4-6].  

MBI seem to be not only an effective intervention for clinical and non-clinical populations but also 

a way for scrutinizing the neuropsychological mechanisms underlying attentional and emotional 

processes. However, a number of crucial questions concerning the field of mindfulness research have 

not been adequately addressed. One of the most pressing issues is associated with the development of 

an internally and externally valid assessment instrument. In short, Mindfulness has predominantly been 

assessed by means of questionnaire instruments [7-9], although alternatives have been proposed [10]. 

Approximately a dozen mindfulness questionnaires have been published [11] such as the Mindfulness 

Attention and Awareness Scale (MAAS) [7] or the Freiburg Mindfulness Inventory (FMI) [12]. The 

existing questionnaires have only partly, but by no means comprehensively, been validated. 

The FMI (14 item version; FMI-14) is a widely used instrument that assesses trait mindfulness that 

has been validated in a number of studies, but so far not been subjected to more rigorous psychometric 

analyses such as Item Response Theory (IRT) analysis [12-15]. Both a one-factorial and a  

two-factorial version have been proposed for the FMI [9], as the latent component structure of 

mindfulness is still a subject of ongoing debate. However, most questionnaire instruments attempting 

to measure mindfulness explicitly or implicitly draw upon an attention factor and an acceptance factor. 

Even instruments consisting of several scales such as Baer’s Five Facet Mindfulness Questionnaire 

may be interpreted on the basis of a higher order two factorial taxonomy with different layers 

(attention facet: describe, act with awareness, observe; acceptance facet: nonreactivity, nonjudging) 

[8,16]. One exception to this latent structure model is the MAAS scale which explicitly models 

mindfulness as consisting solely of an attention factor [7]. The FMI-14 seems to be a promising 
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psychometric instrument to assess mindfulness in clinical and non-clinical populations. Recent 

experimental research has suggested that the effects of mindfulness may be blurred if a one-factorial 

interpretation of mindfulness is used [17]. As both a one and a two-factorial solution have been 

proposed for the FMI, this instrument seems to be an ideal candidate for scrutinizing the factorial 

structure of mindfulness [9]. As further empirical support for a certain factorial structure may have 

implications for our understanding of mindfulness, there is need of a further and more sophisticated 

examination of measurement instruments exploring mindfulness. 

1.1. The Rasch Model 

A practical alternative to Classical Test Theory (CTT) construction methods is the Rasch model that 

belongs to the family of IRT models. IRT models generally formulate the probability of endorsing a 

given item as a function of the latent trait such as mindfulness [18,19]. A number of IRT models have 

been proposed, such as the Rasch model or the Birnbaum model (the former being a special case of the 

latter) [18,19]. Different IRT models rely on different measurement assumptions and hence different 

models are used for different purposes. The Rasch model allows the explicit testing of basic statistical 

properties that cannot be investigated by means of CTT [20,21]. For example, one can explicitly test 

by means of Rasch analysis, if it is legitimate to collapse single item scores into a sum score. Similarly, 

only if Rasch-type models corroborate the claim that measurement on an interval scaled level is 

achieved, can additive or multiplicative computations be justified [21-23]. From a mathematical point 

of view, the Rasch model tests whether the relationship between item responses and a latent trait such 

as mindfulness adheres to an s-formed curve, or ogive—similar to a cumulative normal curve 

(Figure 1). CTT models implicitly assume a linear relationship, although the underlying model is only 

rarely tested in an explicit manner. Moreover, linear models pose logical restrictions [24], and  

ogive-type forms are frequently more plausible, particularly with regard to psychological variables. 

This is because ogive-type models assume that an increase in extreme (high or low) levels of a 

respective latent variable has only a small impact on the general probability associated with 

endorsement of the respective item, whereas for intermediate levels of the same latent trait 

characteristic, an increase in the trait is associated with a substantial increase in the endorsement 

probability. The Rasch model may therefore be seen as a useful complementary approach to 

standard CTT.  

It should be noted that other item response theory models, such as the Birnbaum model, do not fit 

the measurement axioms that allow for explicitly testing interval level measurement [22,25]. However, 

the conjoint measurement theory, as presented by Luce and Tukey [26], and formalized by Krantz and 

colleagues [27], lays out the conditions for psychological variables to be measured on an interval level. 

It has been shown that, while the Rasch model adheres to its axioms in many circumstances, other IRT 

models are not in line with the conjoint measurement theory [23]. Rasch models have been employed 

in a substantial number of psychometric studies [28-31]. However, in research related to mindfulness 

measurement, most questionnaires have been developed using CTT approaches. Two exceptions where 

IRT models have been used are the Developmental Mindfulness Survey (DMS) [32], which was 

developed using a Rasch model approach, and the psychometric investigation of the MAAS which has 

been validated using the Graded Response Model [33]. The authors of the DMS reported excellent fit 
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values, although this scale has not been externally validated nor employed in other published studies. 

The MAAS is probably one of the most widely used instruments in the field, but IRT results suggest 

that the scale may measure the construct of mindlessness rather than mindfulness. 

Figure 1. Rasch item function curves for three items with different difficulties. 
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Notes: The ordinate depicts the probability of endorsing (or solving) an item. The abscissa depicts 

the latent measure (such as mindfulness).  

1.2. Aims of the Present Research 

More psychometric research is needed to clarify contemporary research questions related both to 

the conceptualization and operationalization of mindfulness. Given the high interest in mindfulness 

research, existing instruments should be tested by means of methods complementary to CTT, such as 

the Rasch modeling, as this will facilitate a deeper understanding of mindfulness and its measurement. 

This article subjects the Freiburg Mindfulness Inventory to a Rasch analysis in order to tackle the 

questions related to its factorial structure from a different perspective than CTT. Due to the increasing 

application of MBI in clinical contexts, we will focus on the applicability of the FMI in 

clinical populations.  

2. Methods 

2.1. Participants and Procedure 

The sample consisted of a clinical population of N = 130 British patients (female = 112, male = 17, 

missing = 1) who were treated in a single private medical clinic for integrative medicine 

(Southampton, UK). The aim of the study was to investigate the impact of spiritual and exceptional 

experiences on health, thereby particularly focusing on the moderating role of mindfulness [34]. 
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Seventy-one participants were diagnosed with chronic fatigue syndrome, 29 with irritable bowel 

syndrome, 9 with migraine, and 29 with other symptoms (not specified). Six hundred questionnaires 

were disseminated by post along with an introduction letter, a consent form and a pre-paid envelope 

for returning the survey. In total, 130 of 600 questionnaires were returned together with a signed 

consent form, leading to an overall return rate of 22%. Mean age was 46.9 years (SD = 14.7).  

Sixty-nine of the participants were married, 35 were single, 25 divorced, and 1 person was widowed. 

Seventy-nine had children, and 49 did not (2 responses missing). Twenty participants had no 

educational degree, 5 had high school degree, 16 undergraduate degree, 69 graduate, 5 held a PhD, and 

15 did not report on educational degrees. Slightly more than half of the participants (69) reported 

following a spiritual or meditative practice such as Yoga regularly, as opposed to 61 who did not. All 

participants had to give informed consent before they were allowed to participate in the study. The 

study was approved by the relevant internal review board of the respective university. 

2.2. Measure 

The items of the FMI-14 are shown in Table 1. Response options range from 1 (almost never) to 4 

(almost always). The empirical alpha of the FMI-14 in this sample was r = 0.88. The FMI captures trait 

mindfulness and has been shown to have good psychometric properties including a high internal 

consistency (alpha of 0.86 in an initial validation study), and it has been shown to correlate positively 

with health indicators [13-15]. Furthermore, the scale was able to differentiate between mindfulness 

practitioners and non-practitioners [12]. A recent confirmatory factor analysis showed good fit indices 

[9]. However, the confirmatory factor analysis has also suggested that there may be ambiguity with 

regard to the dimensional structure of the instrument as the authors found comparable evidence for 

both an one-factorial and a two-factorial solution [9].  

2.3. Measurement Properties of the Rasch Model 

The Rasch model, part of the IRT model family, can be understood as a stochastic approximation to 

conjoint measurement theory that allows for explicitly testing the existence of interval metric 

measurement in a given data set [35]. The Rasch model assumes that the probability of a subject 

endorsing an item can be exclusively seen as a function of the distance between the item difficulty and 

the person ability on a linear scale [20]. Rasch models possess the feature of ―specific objectivity‖ 

indicating that individual measures can be compared independently of the subset of relevant items 

(item invariance). Similarly, item difficulties are considered to be independent of the sample in which 

the questionnaire was administered if the Rasch model can be corroborated (person invariance).  

More formally, within the dichotomous Rasch model, the probability p of person i solving item j, is 

in its most simple form a logistic function of the difference of ability θ (or attitude etc.) and item 

difficulty β on a linear scale. The response to the item is often denoted by X; endorsing a dichotomous 

item (―yes‖) can be denoted by X = 1, whereas non-endorsing (―no‖) can be denoted by X = 0: 
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Hence, the probability of endorsing a given item is a function of the ability of that person and the 

respective difficulty of the item. The probability of endorsing the item monotonically increases with 

the respective ability of the person increasing. Both item as well as person parameter values in the 

context of Rasch analysis are measured in ―logit‖ units. For example, an item parameter is calculated 

as the natural logarithm of the odds-ratio (i.e., the probability of solving an item divided by the 

probability of not solving an item). A logit of 0 equals a probability of 50% of endorsing a given item, 

whereas a probability of 75% (90%) equals approx. a logit value of 1.1 (2.2). Probabilities smaller than 

50% are identical with regard to the size of logit, but they are indicated by negative signs (e.g., logit of 

25% is approx. -1.1 logits). The curve-linear relation between probability of endorsing an item and the 

associated amount of the person ability can be seen in Figure 1. 

Table 1. Item difficulties sorted by item hierarchy (easy and difficult items). 

Nr. Items Item Difficulty  

(in logits) 

Factor 

 ―EASY‖ ITEMS −0.32 *  

5 I pay attention to what’s behind my actions.  −1.00  Presence 

1 I am open to the experience of the present moment.  −0.79  Presence 

7 I feel connected to my experience in the here-and-now. −0.45  Presence 

2 I sense my body, whether eating, cooking, cleaning or talking. −0.10  Presence 

3 When I notice an absence of mind, I gently return to the 

experience of the here and now.  

0.13  Presence 

10 I watch my feelings without getting lost in them. 0.31  Acceptance 

 ―DIFFICULT‖ ITEMS 0.24 *   

4 I am able to appreciate myself. −0.20  Acceptance 

8 I accept unpleasant experiences. −0.15  Acceptance 

14 I am able to smile when I notice how I sometimes make life 

difficult. 

0.03  Acceptance 

6 I see my mistakes and difficulties without judging them. 0.15  Acceptance 

11 In difficult situations, I can pause without immediately reacting. 0.27  Acceptance 

12 I experience moments of inner peace and ease, even when things 

get hectic and stressful.  

0.27  Acceptance 

9 I am friendly to myself when things go wrong.  0.30  Acceptance 

13 I am impatient with myself and with others.  1.23  Acceptance 

Notes: * overall difficulty for ―easy‖ and ―difficult‖ items, respectively. Both categories of easy 

and difficult items are sorted by their difficulty in ascending order. In contrast, ―Nr‖ of the item 

refers to the position of the item in the questionnaire. 

2.4. Analysis 

From the various Rasch models available Andrich’s Rating Scale Model (RSM) was employed [36]. 

This model seemed ideal for our data set, as it allows a) for the analysis of a scale consisting of items 

with more than two answer options (i.e., polytomous items), and b) with the same number of answer 

options across all items. Additionally, in contrast to Master’s Partial Credit Model [37], the RSM is 

appropriate for smaller samples sizes such as in the present study [38]. We used the software program 

Winsteps 3.92 for the statistical analyses [21,39]. Alpha was set at .01 for each test, if not explicitly 
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stated otherwise. We followed the recommendations for Rasch analysis and model test recommended 

by Bond and Fox [21], and Tennant and Connaghan [40].  

2.5. Rasch Validity 

Substantial differences between the expected and empirically observed matrix values generally 

indicate a poor model fit. The INFIT and OUTFIT coefficients are commonly employed statistical 

parameters for describing the fit / misfit between empirically observed data and a theoretical model. 

The OUTFIT coefficient is defined as the mean squared deviations (MNSQ) from the model’s 

expected values that can easily be affected by outliers (hence the name ―OUT‖FIT). The INFIT 

coefficient weights the MNSQ by the variance of observed values and is more robust towards outliers 

as it is more strongly determined by values within the interquartile distance (hence ―IN‖FIT). The 

INFIT coefficient is generally preferred for assessing the model fit. A value of 1 indicates an ideal fit 

whereas values greater than 1.5 are considered as indicators of poor fit [21]. The respective threshold 

of 1.5 suggests that the data would exhibit more than 50% variability than actually predicted by the 

model.  

It is reasonable to assume for polytomous item formats that, for example, to endorse the answer 

options fairly often or almost always a higher level of ability is needed compared to the answers 

options rarely or occasionally. However, this hypothesis can and should be empirically tested. Rasch 

analysis provides the category thresholds coefficients τ that indicate the ability level at which the 

probability for two adjacent categories is 50%. If the relation between categories decoding higher 

ability levels and their respective τ form are well-ordered (i.e., transitive), then the polytomous format 

can be seen as established.  

A common test for the presumed one-factoriality of the Rasch model is a principal component 

analysis based on the residuals after the extraction of the Rasch factor. If one-factoriality can be 

observed, then no further factors should be present. Since concise and universal criteria have yet to be 

established for determining whether a potential additional dimension should to be considered, results 

were interpreted according to the recommendations of Linacre [2010]. Therefore >60% of variance 

explained by the Rasch factor and <5% explained by the largest potential additional dimension was 

considered to indicate a good fit. Additionally, an eigenvalue <3 indicates that the potential second 

dimension has only marginal explanatory power. 

From a psychometric point of view a good measurement instrument should be unaffected by 

specific sample characteristics such as age or gender. Lack of this property is called ―Differential Item 

Functioning‖ (DIF). In non-technical terms, items should be equally difficult for all subgroups such as 

women or men, i.e., no DIF should be present. We included DIF analyses for diagnosis in our analysis 

as it is highly desirable that mindfulness instruments can be used irrespectively of such sample 

characteristics. Furthermore, as mindfulness instruments are frequently administered to individuals 

both with and without proficiency in mindfulness and systematic meditative or spiritual practice or 

lack thereof, it is important that the instrument is ―fair‖ to both groups with regard to the difficulty 

level. Lack of DIF between two groups is indicative of both groups using the same skill for the 

instrument. We tested DIF for the variables ―mindfulness practice‖ and ―spiritual practice‖ (both 

binary criterions). Finally we included central demographic variables (age and education). Due to the 
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gender imbalance (117 female vs. 12 male), we did not compute DIF for gender. To control for alpha 

error inflation, we applied Bonferroni correction (i.e., adjusting the alpha in each DIF variable by the 

amount of tests). 

The hierarchy of item difficulties was addressed as a further aspect for evaluating the validity of the 

scale. We hypothesized that items associated with the presence facet were easier to endorse than items 

related to the acceptance facet. This is based on the assertion of Kohls et al. [9] that the presence facet 

builds up earlier in the course of meditative proficiency than the acceptance facet.  

2.6. Rasch Reliability 

Similar to the concept of reliability in classical test theory, Rasch measurement also provides 

reliability estimates. However, in the context of Rasch reliability, estimates are computed separately 

for item and persons parameters, whereas in CTT only item reliability is considered. Rasch reliability 

is calculated as the ratio of explained to total variance, with the resulting value ranging from 0 to 1 and 

can be interpreted in a similar vein to internal consistency (Cronbach’s alpha) in CTT where values of 

r > 0.7 are deemed acceptable, and values r > 0.8 are considered to be good [21]. 

3. Results  

3.1. Uni-dimensional Model 

The one-factorial model with 14 items of the FMI was tested as it is probably the most widely used 

form of the FMI [12-14]. As previous research provided evidence for both the one-factorial as well as 

a two-factorial solution, we initially examined the dimensionality. The Rasch factor explained 47% of 

variance (expected variance explained: 46%) with an eigenvalue of 12.5. The second greatest factor 

explained 11% of variance with an eigenvalue of 3.0. Hence, clear evidence of a second factor seems 

to be present. Items 1, 2, and 3 exhibited positive loadings higher than .40 on the second factor, and for 

another four items negative loadings higher than 0.40 (10, 4, 9, 11) on the same second factor were 

observed. This second factor can tentatively be labeled ―present moment attention‖. The Rasch factor 

seemed to describe a latent factor embracing an emotionally neutral, non-judgmental stance. This 

suggests that a one-factorial solution does not fit with the data. As all items showed good fit values 

except for item 13 (INFIT MNSQ = 2.23; see Table 2) we decided to exclude this item from further 

analyses. One obvious reason for the misfit of item 13 is that it is the only negatively coded item, 

which is also placed at the end of the scale.  

3.2. Two-Factorial Model with 13 Items 

A Rasch model for each of the two proposed subfacets of the FMI, presence (items 1,2,3,5,7,10) 

and acceptance (items 4,6,8,9,11,12,14) was then tested separately, as originally suggested by  

Kohls et al. [9]. For the presence facet, one-factoriality and local independence could be confirmed, as 

the Rasch factor accounted for 72% (expected: 72%) with an eigenvalue of 15.2. The second potential 

factor accounted for only 9% of the variance (eigenvalue = 1.9) and was therefore not considered to be 

of practical relevance. Item fit indices were good with a maximum INFIT MNSQ of 1.3, and the 

overall INFIT MNSQ was very high (0.99). The item answer category thresholds were found to be 
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ordered and evenly distributed. DIF was not present for age when we compared two groups on the 

basis of median split halves. DIF was also not found for diagnosis, education, mindfulness practice, 

and spiritual practice (such as prayer or meditation in general). The reliability was acceptable (0.78; 

separability: 1.89), although the scale was probably too easy for the sample (mean person parameter 

0.53). Strong floor and ceiling effects were present as demonstrated by the higher dispersion of person 

parameters (−3.45 to 3.64) compared to item parameters (−0.75 to 0.81), hence limiting the 

discriminative capabilities of the instrument. However, taken together the presence facet exhibited 

good adherence to the Rasch model although reliability could be improved. 

Table 2. Item characteristics of revised model (FMI-13) sorted by item difficulty. 

Item Score β  SE 

INFIT 

MNSQ INFIT z 

OUTFIT 

MNSQ OUTFIT z 

10 178 0.43 0.13 0.93 −0.60 0.92 −0.60 

9 178 0.42 0.13 0.89 −0.90 0.87 −1.10 

12 176 0.40 0.13 0.98 −0.10 0.98 −0.10 

11 178 0.39 0.13 0.96 −0.30 0.94 −0.50 

6 187 0.26 0.13 1.04 0.40 1.05 0.50 

3 190 0.23 0.13 1.13 1.10 1.20 1.50 

14 191 0.13 0.15 1.08 0.70 1.07 0.60 

2 204 −0.01 0.12 1.28 2.10 1.29 1.80 

8 207 −0.06 0.13 1.21 1.70 1.20 1.60 

4 214 −0.11 0.12 0.73 −2.50 0.67 −2.70 

7 234 −0.38 0.12 0.76 −2.10 0.72 −2.10 

1 265 −0.75 0.13 0.92 −0.60 0.93 −0.40 

5 258 −0.96 0.14 1.00 0.00 0.98 −0.10 

Notes: Score: Score per item across all persons. β: parameter for item difficulty. INFIT MNSQ: 

item fit, adjusted for outlier. INFIT z: z-transformed INFIT MNSQ. OUTFIT MNSQ: Unweighted 

item fit. OUTFIT z: z-transformed OUTFIT MNSQ. 

Similar results were obtained for the acceptance facet. One-factoriality could also be confirmed. 

The Rasch factor accounted for 61% of the variance (eigenvalue 10.9). The second strongest factor 

accounted for only 9% of the variance (eigenvalue = 1.6). The item fit indices were found to be good 

with a maximum INFIT mnsq of 1.2 (item 8); the mean INFIT mnsq was very high (0.99). The 

difficulty of the response options were ascending in the expected order (order of difficulty of response 

options: rarely – occasionally – fairly often – almost always). No DIF was found to be present for age 

(median split), diagnoses, education, mindfulness practice, or spiritual practice. Rasch reliability was 

good with r = 0.81 (separability 2.04) as was the targeting (i.e., mean person parameter of −0.01 was 

very close to mean item difficulty, anchored at 0.00). However, strong floor and ceiling effects 

remained as the person parameter distribution was much more dispersed (−3.99 to 3.98) than the item 

parameter distribution (−0.46 to 0.30). The two factors correlated substantially (0.68; p < 0.001); a 

value similar to that found by Kohls et al. [9].  
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3.3. Hierarchy of Item Difficulties 

To determine whether the hypothesized hierarchy of item difficulties could be confirmed in the 

data, a one-factorial Rasch model without item 13 was computed. Again, this model failed to adhere to 

the assumption of one-dimensionality. Despite this shortcoming, it may allow for a hierarchy of item 

difficulty to be derived. Ranking items by their relative difficulty may prove heuristically useful to 

deepening understanding of the construct of mindfulness. The mean difficulty for the presence items 

was −0.32 whereas the mean difficulty for the acceptance items was 0.24 (see Table 2). This 

substantial difference of approximately a 0.5 logits suggests that, as expected, presence items are easier 

to endorse than acceptance items.  

4. Discussion 

The purpose of this research was to scrutinize psychometric properties of the 14 item version of the 

FMI using a Rasch model approach. Although further work is needed to gain a better understanding as 

to whether mindfulness can be measured validly, our findings indicate the FMI-14 with a two-factor 

interpretation should be favored over the unidimensional interpretation. Dimensionality analysis 

revealed that the one-factorial FMI-14 model did not fit the Rasch model well as a second factor 

existed. However, the second factor could be identified as the presence facet of mindfulness. Model fit 

indicators suggested that the scale contains one particularly misfitting item (item 13) that threatens the 

validity of the scale, and it is suggested that this item should be deleted, reformulated and / or replaced. 

Item and person fit indicators speak clearly in favor of the two-factorial solution. Additionally, 

category order and local independence assumptions were also confirmed in the two-factorial solution.  

In more lay terms, our results corroborate the two-factorial solution of the FMI brought forward by 

Kohls et al. [9] but not the one-factorial solution. As Rasch analysis is a stringent way to establish the 

validity of a psychometric measurement, this study provides further evidence that mindfulness can be 

measured validly using the two factor version of the FMI. The two-factorial FMI may thus be seen as 

an internally valid measure of mindfulness. This is in line with the recent research conducted by Sauer 

et al. [17] who found that the effects of mindfulness, as measured by the FMI, can be detected in 

implicit emotional measures when the two factorial solution of the FMI is employed. The difference in 

difficulty of the presence and acceptance items may support the hypothesis that, in the course of 

acquiring proficiency in mindfulness, the ability to be present is established before the ability to accept 

things is built up. This novel finding is an additional support for the two-factorial conceptualization of 

mindfulness that allows the development of a testable prospective model of how proficiency in 

mindfulness may be obtained. To our knowledge, no research has, until now, explicitly investigated 

differential difficulties related to potential subfacets of mindfulness, although the majority of 

researchers would probably agree that mindfulness embraces both attentional and emotional 

components [1,41]. It should be stressed, however, that the proposed hierarchy in item difficulty is 

only tentative and in need of additional empirical corroboration. 

The fact that item 13 was the only item with poor fit warrants further investigations as it offers 

potential insights into the structure of mindfulness. It is well known that negatively coded items, 

especially if there are only a few and placed at the end of the questionnaire, may be confusing for the 
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respondents [42,43]. Additionally, it is also possible that the item did not confuse the respondents, but 

that ―mindlessness‖ may actually not be seen as an inverse conceptualization of mindfulness, but rather 

a (partly) different construct in its own right. In fact, the authors of the MAAS, a scale consisting of 

only negatively coded, items (i.e., ―mindlessness‖), reported that they found quite different results in 

an initial positively coded version of their scale during the construction process [7]. The only moderate 

correlation between the MAAS and other scales, such as the FMI or the Kentucky Inventory of 

Mindfulness Skills, may be  interpreted in light of this hypothesis [8]. More evidence in favor of this 

hypothesis has been published recently. Haigh et al. [44] reported, in a study related to the construction 

of the Langer Mindfulness/Mindlessness Scale that they were able to detect both a mindfulness and a 

mindlessness factor. Future research should consider that ―mindfulness questionnaires‖ and 

―mindlessness questionnaires‖ may not assess the same latent construct. As this issue is of central 

importance for the field of mindfulness, further research is needed to deepen our understanding of the 

construct and to devise appropriate measurement instruments. 

Of theoretical interest for the measurement of mindfulness is that no DIF was present for 

individuals with or without mindfulness training. This finding corroborates the assumption raised by 

the authors that the FMI-14 is semantically robust. There was no evidence that individuals with 

diverging sociodemographic characteristics such as age or diagnoses had a different understanding of 

the items. Thus, we opine that there is no need for researchers to calculate mindfulness scores 

separately for different subgroups (such as individuals with or without mindfulness experience).  

However, a number of limitations of the present study need to be borne in mind. First and foremost, 

only some aspects relevant for confirming Rasch properties were scrutinized in this article. For 

example, further groups of persons (e.g., individuals with different diagnoses or subjects with another 

language background) should be included in future DIF analysis. It should also be recalled that the 

sample size was comparatively small, although still within acceptable boundaries according to Linacre 

[38]. Nevertheless, replication in a larger sample would be desirable. With regard to the 

generalizability of the results, it must be noted that the sample consisted of older and well educated 

participants. Thus, different results may be observed in data of younger and / or less educated 

participants. Furthermore, as in many survey-based studies, low return may potentially bias the results. 

Finally, it needs to be emphasized that even excellent internal validity is no assurance that a given 

scale will also exert good external validity.  

Nevertheless, reflecting the findings of this study, we would like to offer some recommendations 

for improving the scale. Firstly, more items should be developed with high or low difficulties so that 

the scale will be able to gauge individuals outside an intermediate level of mindfulness. This is 

important because limited differentiation capabilities may attenuate existing effects. In the present 

state, the FMI-14 (both the one and two-factorial solution) may not be capable of detecting strong 

effects potentially attributable to mindfulness based interventions. Hence, mindfulness researchers 

would profit from more sensitive measurement instruments capable of detecting differences between 

individuals' high and low in mindfulness to a larger degree. Furthermore, we suggest item 13 should be 

excluded from the scale. 
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5. Conclusions 

In summary, we conclude that the two-factorial solution of the FMI-13 (not the FMI-14) shows 

acceptable approximation to Rasch requirements. Improvements, as outlined above, are strongly 

warranted and may yield a reliable and internally valid measurement device for the measurement 

of mindfulness.  
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