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Abstract

Objectives Mindful eating has been suggested to contribute a healthier relationship to food. However, its conceptualization and
operationalization need further investigation. Our aim was to evaluate the psychometric properties of the Hungarian version of
the Mindful Eating Questionnaire (MEQ).

Methods A cross-sectional survey study including a sample of Hungarian university students (N = 323) was conducted to unveil
the construct validity of the MEQ.

Results The results of the confirmatory factor analysis revealed an inadequate fit to the original model. Applying exploratory
factor analysis (EFA) confirmed the presence of the original five factors with minor deviations from the original structure.
Correlation coefficients between factors ranged from —0.36 to 0.52. As a further step, principal component analysis of the
primary factors uncovered two second-order components, self-regulation, and awareness. A multivariate regression analysis
with structural equation modeling revealed that higher levels of self-regulation in eating were positively related to trait mindful-
ness (=0.13, p<0.05) and negatively related to uncontrolled eating (5=—0.20, p <0.05), emotional eating (5=—10.40,
p <0.05), and meditation practice (G=—0.12, p <0.05). In turn, awareness was related to lower body mass index (5=—0.20,
p <0.05) and higher levels of emotional eating (3= 0.20, p <0.05).

Conclusions These results suggest inadequate coherence of the subscales and an unclear locus of mindful eating within the
nomological network of related constructs. Our study contributes to the progress in the measurement of mindful eating by
highlighting the strengths and weaknesses of the MEQ. The outcome of the construct validation testing implies the need for
further exploration of mindful eating.
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Obesity and unhealthy eating behaviors are among the major
health risks all over the world (Hruby and Hu 2015).
Preventing negative impacts of the obesogenic environment
requires changing attitudes and awareness of eating behaviors
(Elliston et al. 2017; Kremers et al. 2006). Current psycholog-
ical interventions for weight loss are successful in weight re-
duction, but their long-term effectiveness for maintaining the
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lower body weight is less convincing (Cooper et al. 2010).
Therefore, there is a clear need for new approaches to prevent
and treat obesity. While robust interventional research is still
scarce, studies suggest that mindfulness-based interventions
might be able to effectively alter the unhealthy eating habits
related to overweight and obesity (O’Reilly et al. 2014).
Mindfulness is a specific approach to “being” that enables
individuals to fully experience the present moment as it is by
intentionally and consciously directing attention to as many
attributes of the moment as possible (Brown et al. 2007).
Practicing mindfulness in the food environment can reduce
food cravings and the frequency of eating induced by external
cues (Alberts et al. 2012; Allirot et al. 2017). By being more
mindful of the present moment, the sensations of hunger and
satiety can be brought back into the focus of conscious expe-
rience. Thus, people might become less influenced by external
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stimuli or internal feelings that might lead to decreased food
intake (Caldwell et al. 2012). Mindfulness also seems to lead
to significant reductions in body mass index (BMI) with mod-
erate effect sizes (Carriere et al. 2018). It has a positive impact
on vegetable and fruit consumption and is associated with
increased self-efficacy regarding healthy eating (Gilbert and
Waltz 2010; Niemeier et al. 2012; Roberts and Danoff-Burg
2010; Tapper et al. 2009). Additionally, mindfulness can be
described as a form of self-regulation that creates space be-
tween stimulus and reaction and provides an opportunity for
conscious intervention (Brown and Ryan 2003; Brown et al.
2007). When examining the connection between
impulsiveness and mindfulness in the food environment and
in obesity, Hendrickson and Rasmussen (2013, 2017) found
that participants with higher BMI tend to make more impul-
sive decisions regarding eating, but after a short mindfulness
training, they start making less impulsive food choices and
can delay the onset of eating. Significant negative associations
were reported not only in relation to impulsivity but also emo-
tional and uncontrolled eating using correlational and inter-
ventional study designs (e.g., Jordan et al. 2014).

In parallel with the studies conducted on the associations of
mindfulness and health behaviors, the notion of mindful eat-
ing was coined. Since there is no universally accepted defini-
tion of mindful eating, only its most commonly described
features can be presented here. These include the recognition
of internal and external cues of hunger and satiety that have an
impact on food choices and portion sizes; focusing attention
and awareness on the process of eating including the taste,
smell, texture and sight of the meal; slowing the rate of eating;
encouraging a non-judgmental acceptance of food, its envi-
ronment, and one’s physical and emotional reactions to them;
minimizing distractions while eating; and being aware of the
consequences of mindless eating (Mathieu 2009; Monroe
2015). Indeed, research reveals that practicing mindful eating
specifically enables individuals to recognize why they eat,
facilitates noticing hunger and satiety cues and giving appro-
priate reactions to them. It also makes it easier to notice if
external and internal stimuli, such as the sight of an advertise-
ment, feeling bored or anxious are misinterpreted as hunger
(Allirot et al. 2017; Hart 2014; Papies et al. 2015). Mindful
eating interventions were shown to be effective in treating
emotional eating, with medium to large effect sizes
(O’Reilly et al. 2014; Pidgeon et al. 2013). Evidence also
indicates that people who are overweight (BMI > 25) or obese
(BMI > 30) exhibit lower levels of mindfulness and mindful
eating than those in the normal weight range (BMI 18.5-24.9)
using the World Health Organization (WHO) BMI classifica-
tion (Camilleri et al. 2015; Moor et al. 2013; WHO 2018).

The Mindful Eating Questionnaire (MEQ) is among the
first and most widely used psychometric scales in the
English language to measure five dimensions of mindful eat-
ing: Disinhibition, Awareness, External Cues, Emotional

Response, and Distraction (Framson et al. 2009). Framson
et al. (2009) defined mindful eating as “...a non-judgmental
awareness of physical and emotional sensations while eating
or in a food-related environment” (2009, p. 1440), which also
delineates the features of mindful eating included in their sur-
vey. In their view, Disinhibition refers to the inability to stop
eating even after being full (e.g., “When I’m eating one of my
favorite foods, I don’t recognize when I’ve had enough”);
Awareness is paying conscious attention to the effect of food
on feelings and the physical senses (e.g., “Before I eat I take a
moment to appreciate the colors and smells of my food”); the
External Cues subscale contains items describing situations
when eating behavior is elicited by relevant cues of the envi-
ronment (e.g., “I notice when I’'m eating from a dish of candy
just because it’s there”); statements in the Emotional
Response factor include eating responses induced by negative
emotional states (e.g., “When I'm sad I eat to feel better”); and
Distraction is immersion in thoughts emerging while eating
(e.g., “My thoughts tend to wander while I am eating”). By
including these subscales, the authors suggest that mindful
eating can be characterized by awareness, the lack of
emotional and external eating, and the lack of disinhibition
and distraction while eating. Higher scores represent more
mindful attitudes toward eating in the case of each subscale,
regardless of their designations. Framson et al. (2009) report-
ed a significant inverse relationship between BMI and the
scores attained on the total scale and each of the subscales.
Since its construction, the MEQ has undergone some psy-
chometric examination, although only in a few different pop-
ulations. In the Iranian version, all five of the original sub-
scales were identified (Abbaspoor et al. 2018). The BMI
levels of the Iranian respondents showed no association with
the MEQ subscales except for awareness. The Italian adapta-
tion resulted in a shorter item pool from which two factors
emerged, namely awareness and recognition (Clementi et al.
2017). In this Italian sample, the questionnaire differentiated
between male meditators and nonmeditators, with meditators
scoring higher on both subscales. No difference was found on
the awareness subscale between female meditators and
nonmeditators, however. In the same study, normal weight
participants scored slightly higher on the subscales compared
with overweight and obese individuals. A very similar two-
factor structure was found testing an altered version of the
MEQ measuring mindful eating in children—awareness and
mindless eating (Hart et al. 2018). As part of testing the con-
struct validity of mindful eating, Clementi et al. (2017) detect-
ed small to moderate positive associations with mindfulness
using the Freiburg mindfulness inventory (FMI) (Walach et al.
2006). Similarly, on a sample of pregnant women, Apolzan
et al. (2016) observed positive correlations of various degrees
(r ranging from 0.01 to 0.64) between five subscales of the
MEQ and the mindful awareness and attention scale (MAAS)
(Brown and Ryan 2003). Further examinations employing
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measures of emotional eating, food craving, cognitive re-
straint, disinhibition, and hunger supported the construct va-
lidity of mindful eating measured with the MEQ.

Although there is an increasing lay and scientific interest in
the construct of mindfulness in Hungary, no instrument has
been adapted in Hungarian to measure mindful eating.
Nevertheless, cultivating and measuring healthy eating behav-
iors needs to be of special importance in Hungary because it is
the fourth country with most obese in the Organization for
Economic Co-operation and Development (OECD and the
European Union 2014). Furthermore, there is also a need for
a measure of mindful eating that can be included in further
explorative research and intervention studies in the Hungarian
population. Testing the construct validity of mindful eating in
different languages and cultural contexts can also contribute to
the understanding of both the construct and its
operationalization. Thus, drawing upon the existing research,
the present study aimed to examine the factor structure of the
Hungarian version of the MEQ and to test the robustness of
the construct validity of mindful eating by exploring its rela-
tionship with the psychological constructs of mindfulness,
impulsiveness, and emotional, restrained, and uncontrolled
eating along with BMI and the presence or lack of meditation
practice.

Method
Participants

A convenience sample of Hungarian university students was
recruited at the Faculty of Education and Psychology of
E6tvos Lorand University (ELTE) in Budapest, Hungary. To
comply with the inclusion criteria, participants had to be
18 years or older and actively enrolled students at the univer-
sity. Anyone matching these criteria could participate in the
study. This cross-sectional survey study included 323 stu-
dents. Sample characteristics are shown in Table 1.

Procedure

The questionnaire adaptation process was guided by the sug-
gestions of the International Test Commission (Gregoire
2018) and Borsa et al. (2012). To construct the Hungarian
version of the MEQ, the original questionnaire was first trans-
lated to Hungarian by the authors. After reaching an agree-
ment on the first Hungarian version of the measure, the back-
translation to English was done by an English-Hungarian bi-
lingual individual. Then, to resolve the discrepancies between
the original and back-translated English versions of the ques-
tionnaire and to reach a semantically more precise Hungarian
translation of the problematic items (statements including
English terms without straightforward Hungarian equivalents,
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such as “subtle”, “sluggish” or the meaning of “appreciate” in
some cases), a professional translator was involved in the
adaptation process. This version was then tested for the clarity
and intelligibility of items by lay individuals and trained psy-
chologists, who only suggested minor modifications that were
implemented in the final version of the survey.

Most of the participants (N =279) completed the paper-
and-pencil format of the questionnaires. Forty-four individ-
uals, who were contacted by e-mail, completed the survey
online. In both cases, informed consent was collected prior
to filling out the questionnaires, and anonymity was assured.
The Ethical Committee of ELTE approved the study protocol.

Measures

The MEQ (Framson et al. 2009) contains 28 items.
Respondents mark their answers on a 4-point Likert scale to
indicate to what degree they relate to each of the statements
(ranging from 1 =never/rarely to 4 =usually/always). Items
are grouped into five factors: Disinhibition, Awareness,
External Cues, Emotional Response, and Distraction.

The Mindful Awareness and Attention scale (MAAS) is a
15-item, single-factor tool developed by Brown and Ryan
(2003) to measure mindfulness as a personality trait.
Respondents provide their answers using a 6-point Likert-type
scale (ranging from 1 =almost always to 6 =almost never).
Simor et al. (2013) investigated the psychometric properties
of the Hungarian version of the MAAS, reporting adequate
reliability indices (Cronbach’s av=0.78, test-retest reliability
r=0.71, p<0.001). In the current study, the internal consis-
tency of the scale was adequate (Cronbach’s av=0.78).

The Three-Factor Eating Questionnaire (TFEQ-R21) maps
different behavioral and cognitive specificities in relation to
eating and is mainly used among overweight and obese indi-
viduals. Its 21 items contribute to the measurement of three
factors: Uncontrolled Eating (UE), Cognitive Restraint (CR)
and Emotional Eating (EE). The Hungarian adaptation of this
questionnaire was validated by Czeglédi and Urban (2010).
The original factor structure was confirmed on a Hungarian
sample. For items 1-20, participants give their answers on a 4-
point Likert-type scale. For the last item, responses are given
on an 8-point scale. The internal consistency of the subscales
was adequate in the present sample (Cronbach’s o= .82, .88,
and 0.92, respectively).

The Barratt Impulsiveness Scale (BIS—11) is a 30-item
scale measuring Attentional, Motor and Nonplanning
Impulsiveness on a 4-point Likert-type scale (ranging from
I =never to 4 =almost always/always; Patton et al. 1995;
Stanford et al. 2009). The Hungarian version of this question-
naire was validated by Kapitany-Fovény et al. (2018). In this
study, the overall impulsiveness score was used. The scale
internal consistency was adequate (Cronbach’s o =.81).
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Table 1 Sample characteristics
Number (%) Min-max Mean (SD)
Sex
Male 54
Female 260
Missing 9
Age (years) 1840 21.2 (2.58)
BMI 15.9-37.2 219 (3.2)
Underweight (BMI < 18.49) 30 (9.3%)

Normal weight
(BMI 18.5-24.99)

235 (72.8%)

Overweight or obese 57 (17.9%)
(BMI>25)
Meditation practice 33 (10.2%)

BMI body mass index based on self-reported weight and height

Meditation practice was measured with a single question asking the par-
ticipants if they meditate regularly, at least once a week

Obesity status was assessed using the BMI calculated from
self-reported weight and height. We followed the guideline of
the WHO to categorize the BMI values (2018). Two groups
were formed for the purposes of statistical analysis: under-
weight (BMI<18.4) or normal weight (BMI 18.5-24.9) and
overweight (BMI > 25) or obese (BMI > 30).

Meditation practice was measured with one item asking the
participants if they meditate regularly, at least once per week,
which also might include practicing meditation at a yoga
class.

Data Analysis

We used MPlus 7.4 and SPSS 20.0 statistical software to pro-
cess the analyses. Confirmatory factor analysis (CFA) was
used to examine the original factor structure of the MEQ.
This enabled us to test the validity of the a priori model. To
see if the original factor structure fit the dataset of the current
study, we used a version of maximum likelihood method of
estimation that is robust to deviation from normal distribution
(MLR) (Brown and Moore 2012; Muthén and Muthén 1998—
2017). The values of several fit indices, namely the chi-square
statistic, comparative-fit-index (CFI), Tucker-Lewis index
(TLI), and root mean square error of approximation
(RMSEA) were evaluated as a part of the data analysis. A
satisfactory degree of fit requires the CFI and TLI to be greater
than 0.95. An RMSEA below 0.05 indicates excellent fit; a
value around 0.08 indicates adequate fit, and a value greater
than 0.10 indicates poor fit. We also applied the standardized
root mean square residual (SRMR). Here, a good fit is
reflected by values less than 0.08. The outcome of the CFA
made it necessary to also apply exploratory factor analysis
(EFA). The exploration of the Hungarian version of the
MEQ was done using principal axis factoring (PAF) and an

oblique (direct oblimin) method of rotation, as correlations
between the different factors of mindful eating were expected.
We used factor scores resulting from the EFA in subsequent
statistical procedures involving the MEQ subscales.
Cronbach’s alpha coefficients were calculated and evaluated
to test the internal consistency of the tool’s subscales. Next,
we applied principal component analysis (PCA) to uncover
the latent structure of the subscales.

The in-between relations of the MEQ subscales and the
relationship between the subscales and their validating con-
structs were explored with the help of correlation coefficients.
Kruskal-Wallis analysis with post hoc-adjusted significance
testing was applied to understand whether there is a difference
in the scores reached on the subscales by the different BMI
groups (underweight/normal weight and overweight/obese).
We then ran a multivariate regression analysis with structural
equation modeling (SEM) to test the predictive power of the
validating constructs over the subscales of the MEQ.

Results
Confirmatory Factor Analyses

We used CFA to examine the degree of fit of the original
measurement model to the current data, expecting the original
model to be replicated. However, the CFA yielded unsatisfac-
tory fit indices (XZ =700.0, df=340, p<0.001; CFI=0.832;
TLI=0.813; RMSEA =0.057 [0.051-0.063]; SRMR =
0.037). We examined the factor loadings and found that one
item (“I eat so quickly that I don’t taste what I’m eating™) did
not load significantly onto the distraction factor. Therefore, we
repeated the analysis excluding this item, but the degree of fit
improved only slightly (x°=608.6, df=314, p<0.001;
CFI=0.858; TLI=0.842; RMSEA =0.054 [0.047-0.060];
SRMR =0.068). With an inspection of modification indices,
we freed two error covariance between items (“When a res-
taurant portion is too large, I stop eating when I’m full” and
“When I’'m at a restaurant, I can tell when the portion I've
been served is too large for me,” both items belonging to the
disinhibition subscale; as well as “I have trouble not eating ice
cream, cookies, or chips if they’re around the house” and “I
snack without noticing that I am eating,” items of the emo-
tional response subscale), which resulted in a somewhat im-
proved degree of fit (X2= 548.0, df=312, p<0.001; CFI=
0.886; TLI=0.872; RMSEA =0.048 [0.042-0.0557;
SRMR =0.066). Although the RMSEA and SRMR showed
an excellent degree of fit, the CFI and TLI remained in the
unacceptable value range. Thus, our analysis did not confirm
the original measurement model. Overall, these results cast
doubt as to whether the original factor structure would be an
appropriate representation of the latent factor structure of the
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data obtained in this study. Therefore, we applied EFA as a
next step.

Exploratory Factor Analyses

We performed EFA with oblique rotation to understand the
latent factor structure of the Hungarian version of the MEQ.
All 28 items were entered into the process of principal axis
factoring. Because the differing fit indices of the CFA yielded
mixed results, we limited the number of factors to five to
understand if a five-factor solution of the EFA brings about
considerable changes in the factor structure. This decision is
supported by an examination of the eigenvalues and the scree
plot showing an inflection point at factors 4 and 5. The five
factors explained 48.6% of the total variance. The original five
factors were replicated with only minor deviations. One item
(“I notice when foods and drinks are too sweet”) did not load
meaningfully on any of the factors and therefore was excluded
from the following analyses. The following item: “I eat so
quickly that I don’t taste what I’m eating” loaded on the
awareness subscale instead of its original distraction factor
in the resulting model. The five subscales, the factor loadings
of the items, the descriptive statistical data of each factor, and
Cronbach’s alpha coefficients are presented in Table 2.

Correlations Between Mindful Eating Factors
and Their PCA

To establish the degree of convergent validity, we tested inter-
correlations between the subscales of the MEQ, applying cor-
relational analyses. The correlation coefficients were calculat-
ed using the slightly modified subscales, suggested by the
results of the EFA. The range of correlations between factors
was between — 0.36 and 0.52 (see Table 3). We expected the
subscales of the MEQ to show significant and positive asso-
ciations with each other, which would imply the coherence of
the measure and the underlying construct. Some of the results
contradicted this expectation. First, Disinhibition did not cor-
relate with Awareness and External Cues. Second, Awareness
did not correlate with Distraction. On the contrary, it showed a
weak but significant inverse correlation with Emotional
Response. That is, the more awareness someone exhibits to-
ward eating-related stimuli and the internal states evoked by
these stimuli, the more likely one is to start eating in response
to negative internal states. It is important to note that only
Awareness had a significant positive correlation with
External Cues. The latter subscale correlated significantly
and inversely with both Emotional Response and Distraction.

To understand the pattern of correlations of the five factors,
we performed a PCA with oblimin rotation and uncovered two
main components of the subscales, which explained 64% of
the variance. The factor loadings are presented in Table 3.
Disinhibition, Emotional Response, and Distraction showed

@ Springer

cohesion and thus were grouped into the first component,
which we called self-regulation. The other component in-
cludes Awareness and External Cues, which we labeled
Awareness. It is salient that the two higher-order components
are in an inverse relationship (r=—0.17, p=0.002). This
means that the more one can be characterized with self-
regulation when it comes to eating, the less mindful one is
concerning External Cues and Awareness, and vice versa;
nevertheless, the association is weak. Because the five sub-
scales together did not seem to indicate unity, we decided not
to use the composite MEQ score in subsequent analyses of the
questionnaire, but rather, we examined the properties of each
subscale and the two principal components individually. A
detailed description of this analysis is available from the
authors.

The Relationship Between the Facets of Mindful
Eating and Their Validating Constructs

As far as the validating constructs are concerned, both the
correlation analysis and the multivariate regression analysis
with SEM provided mixed results. We assumed a significant
negative association between the MEQ factor scores and BMI.
Two of the five factors of the MEQ showed a rather weak
correlation with obesity status in the expected direction (see
Table 3). We also suggested that the subscales of MEQ would
differentiate between the BMI groups. The comparisons of the
three BMI groups revealed a significant difference only in the
External Cues subscale (H(2)=8.70, p=.013). The post hoc
analysis unveiled a significant difference between the normal
weight and the overweight/obese groups, the former scoring
higher on the subscale in question (B =39.65, p <0.05, effect
size r=0.16, means 3.22 and 2.94, respectively). This differ-
ence was prevalent in the principal component of awareness as
well (H(2)=9.19, p=0.010; post hoc analysis B=41.08,
p <0.05, effect size =0.17). The correlation coefficients de-
scribing the relationship between MEQ subscales and the val-
idating factors, namely mindfulness, impulsiveness, emotion-
al eating, uncontrolled eating, and meditation practice, are
shown in Table 3. Even though mindfulness was presumed
to be positively related to the awareness subscale, it did not
show a significant correlation with the MAAS’s mindfulness
facet. Confirming the hypothesis, disinhibition was inversely
and significantly related to uncontrolled eating as measured by
TFEQ-R21. The pattern is similar between emotional eating
and emotional response, as expected, only with a larger cor-
relation coefficient. Regarding impulsiveness, the assumed
negative association with the External Cues subscale could
not be confirmed because this factor of mindful eating was
found to be unrelated to the validating construct. A significant
negative correlation with emotional eating could have also
verified the construct validity of External Cues, but their as-
sociation was significantly positive. This means that those
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Table 3  Summary of intercorrelations for the Mindful Eating Questionnaire’s subscales, the validating constructs and the principal components
1 2 3 4 5 Self-regulation® Awareness®
Correlations between factors Factor loadings of PCA
1. Disinhibition - - - - - 0.80° 0.17°
2. External Cues -0.02 - - - - -031° 0.80°
3. Awareness 0.02 0.32 - - - -0.05° 0.79°
4. Emotional Response 0.52 -0.36 -0.21 - - 0.85°¢ -0.35°
5. Distraction 0.20 -025 —-0.05 0.37 - 0.61° -0.27°
Correlations between the subscales of the Mindful Eating Questionnaire and the validating constructs
Obesity status -0.05 -0.18 -0.12 —-0.01 —-0.06 —0.04 -0.17
Meditation practice —0.05 0.10 0.07 -0.02 —-0.10 —0.06 0.08
Mindfulness (MAAS-H) 0.24 —-0.10 0.02 0.31 0.20 0.31 —-0.03
Impulsiveness (BIS-11) -0.27 -0.02 -0.04 -0.16 -0.11 -0.28 —0.05
Uncontrolled Eating (TFEQ-R21) - 061 0.13 0.18 - 045 -021 - 0.65 0.19
Cognitive Restrain (TFEQ-R21) 0.14 0.08 0.10 0.00 —-0.01 0.10 0.10
Emotional Eating(TFEQ-R21) -033 0.22 0.18 -0.71 -0.20 —0.54 0.22

N=314-323. Pearson’s correlations. The factor scores of the subscales of MEQ were used in the estimation of correlations. The original labeling of the
subscales is used in the table, which indicates the meaning of a low score on the factor, except in the case of the Awareness. Obesity status is coded as 0
normal or underweight, 1 overweight or obese. Meditation practice is coded as 0 no regular, weekly meditation, 1 meditation practice at least once a

week. PCA Principal Component Analysis; MAAS-H Mindful Awareness and Attention Scale

TFEQ-R21 Three Factor Eating Questionnaire

Hungarian version; BIS-1/ Barratt Impulsiveness Scale;

2 Self-regulation is a composite score of Disinhibition, Emotional Response, and Distraction. ® Awareness is a composite score of Awareness and

External Cues factors. © Factor loadings of PCA

Italicized coefficients are significant at least at p <0.05

individuals who are more mindful and recognize when exter-
nal cues elicit eating behavior also exhibit a tendency to re-
spond to strong or uncomfortable emotions by eating, contra-
dicting our a priori hypotheses. Unlike this previous result, the
subscales of Emotional Response and Disinhibition were re-
lated to impulsiveness in the presumed positive direction.
However, inconsistent with the result of the correlation anal-
ysis, the scores attained on the impulsiveness scale do not
seem to have a significant predictive power over the scores
of the Disinhibition factor when included in the multivariate
regression analysis (Table 4). Studies involving the general
population found mixed results concerning changes in cogni-
tive restraint after mindfulness-based eating interventions
(Alberts et al. 2012; Dalen et al. 2010). Therefore, we wished
to explore the relationship of these eating behaviors.
Cognitive restraint in eating habits revealed no relationship
with four out of the five factors and indicated a significant
but small and positive correlation with the disinhibition factor
(see Table 3). In the multivariate regression model, cognitive
restraint had modest predictive power over the Emotional
Response subscale (Table 4). Finally, even though the corre-
lation analysis indicates no relationship between regular med-
itation practice and the MEQ subscales contrary to our expec-
tations (Table 3), the result of the multivariate regression anal-
ysis pointed out small, but significant and negative beta values
in the case of Distraction and Disinhibition. This latter finding
was present in the case of Self-regulation as well (Table 4).

@ Springer

The rest of the beta values resulting from the multivariate
regression analysis with SEM (Table 4) are in line with what
the correlation coefficients revealed. The results of the multi-
variate regression analysis in the case of the two principal
components show the same trend as the betas of the relating
subscales and their validating factors (see Table 4). It might be
of interest to highlight that Self-regulation but not Awareness
was significantly and positively predicted by mindfulness,
although the Awareness subscale is part of the latter
component.

Discussion

This study explored the construct validity of mindful eating by
placing it in a nomological net of similar constructs and by
testing the psychometric properties of the Hungarian version
of'the MEQ. Although the results of the CFA did not assure an
adequate fit to the original model structure, applying an EFA
provided us with a 5-factor model that was nearly identical to
the original one. The one item loading on a different factor
than in the original structure indeed shares commonalities in
its content with its new Awareness factor, as it describes a lack
of awareness of the act of tasting the food. However, this left
the Distraction factor with only two items loading onto it that
poses limitations to the interpretation of the results including
this subscale. Further analysis revealed that the five subscales
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Table 4 Results of multivariate regression analysis for predicting the factors of the MEQ and their principal components
Predictors Outcome variables

Disinhibition ~External Cues Awareness Emotional Response  Distraction ~ Self-regulation®  Awareness®
Obesity status —-0.03 -0.19 -0.15 0.03 -0.05 -0.02 =0.20
Meditation practice - 0.08 0.10 0.08 -0.06 -0.14 -0.12 0.11
Mindfulness (MAAS-H) 0.06 —-0.09 0.11 0.11 0.10 0.13 0.01
Impulsiveness (BIS-11) —-0.03 -0.10 —0.04 0.03 —-0.03 —-0.01 —-0.08
Uncontrolled Eating (TFEQ-R21) — 0.54 0.09 0.16 -021 -0.20 - 0.43 .0.06
Cognitive Restrain (TFEQ-R21) 0.01 -0.02 0.05 0.08 0.03 0.05 0.03
Emotional Eating (TFEQ-R21) —-0.10 0.16 0.07 - 0.65 -0.13 - 0.40 0.20
R’ 40.8% 16.4% 10.1% 62.9% 17.3% 56.2% 18.9%

N=300. Standardized regression coefficients. Outcome variables are factor scores as observed variables. The original labeling of the subscales is used in
the table, which indicates the meaning of a low score on the factor, except in the case of the Awareness. Results are controlled for the effects of age and
sex. Obesity status is coded as 0: normal or underweight, 1: overweight or obese. Meditation practice is coded as 0: no regular, weekly meditation, 1:
meditation practice at least once a week. MAAS-H = Mindful Awareness and Attention Scale - Hungarian version; BIS-11 = Barratt Impulsiveness

Scale; TFEQ-R21 = Three Factor Eating Questionnaire

*Self-regulation is a composite score of Disinhibition, Emotional Response, and Distraction. ® Awareness is a composite score of Awareness and

External Cues factors
Boldfaced coefficients are significant at least at p < .05

represent two different and weakly correlating components,
namely Self-regulation and Awareness. The former compo-
nent encompasses the Disinhibition, Emotional Response,
and Distraction factors, and the latter covers the External
Cues and the Awareness subscales. Clementi et al. (2017) used
a different methodology to test the reliability and validity of
the Italian version of the MEQ by first defining the number of
items to keep based on content validity indices assigned to the
items by experts and then analyzing the questionnaire by
means of EFA and CFA. Regardless of the selected route of
psychometric analysis, their research yielded a two-factor so-
lution in which the grouping of the items compares to the
composition of the principal components produced by our
study (the Awareness and External Cues items belonging to
a factor called awareness, and mostly the items from the
Disinhibition subscale making up the recognition factor).
Similarly, a two-factor structure emerged from the study of
the children version of the MEQ by Hart et al. (2018), where
the two factors showed very weak correlation (»=0.02),
which is congruent with our findings. The awareness factor
detected in the latter study covered four items originating from
the awareness factor, and the mindless eating factor included
items from the Disinhibition (three items), External Cues (one
item), Emotional Response (three items), and Distraction (one
item) factors. Comparable to our finding, other studies testing
the psychometric properties of the MEQ also found little co-
hesion between the five subscales (Abbaspoor et al. 2018;
Apolzan et al. 2016). Moreover, the principal components of
awareness and self-regulation exhibited weak and negative
associations in our study, reinforcing the lack of concordance
between the elements of mindful eating.

A possible explanation for the negative relationship of
External Cues with both the Distraction and Emotional
Response factors might be that people who tend to eat in
response to difficult emotional states or get distracted by
thoughts while eating may already have identified these be-
haviors as problematic and thus consciously attempt to better
control and monitor the food environment they are in to avoid
overeating. This might be in line with studies suggesting that
people who tend to restrict their eating behavior are also the
ones who tend to binge eat when conditions change and the
efforts to restrain oneself from eating cannot be sustained
(Ward and Mann 2000). These results, and those suggesting
that individuals scoring higher on the Awareness component
can be described with lower levels of Self-regulation, might be
due to the fact that while acceptance is an inherent component
of mindfulness, this questionnaire fails to measure it. It might
be possible that there are individuals who pay attention to their
meals and the emotions and sensations evoked by food but
who cannot accept the persistence of uncomfortable or salient
internal states in the food environment. Thus, these people
would opt for managing discomfort by eating. As an alterna-
tive explanation, it might also be possible that the items of the
awareness factor might describe a different type of conscious
attention than what plays a role in the commencement and
termination of eating behavior that is incorporated in the
Disinhibition subscale. Investigating construct validity also
suggested that the Awareness factor in the MEQ incorporates
a somewhat different approach than what the concept of mind-
fulness implies in general, for there was a lack of correlation
between these two constructs. While in the case of the MEQ,
eating-related Awareness focuses on the impact that food has
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on internal states and sensations, the general meaning of mind-
fulness emphasizes awareness in a much broader sense, as the
ability to observe the internal and external reality and experi-
ences of the present moment as a whole (and their compo-
nents) (Brown and Ryan 2003). Our result suggesting the
separation of different aspects of awareness when it comes
to eating behavior is supported by a study that identified two
different types of awareness factors concerning eating,
distinguishing paying attention to sensory and bodily experi-
ences from acting with awareness (Hulbert-Williams et al.
2014).

We gained mixed results regarding the associations of the
other MEQ subscales and their validating variables. Although
the Disinhibition and the Emotional Response factors indicat-
ed appropriate convergent validity using uncontrolled eating
and impulsiveness as validating variables, the External Cues
subscale did not show associations with its validating con-
structs, as in the case of Awareness. On the component level,
Self-regulation associated positively with general mindfulness
and inversely with uncontrolled eating and emotional eating.
This finding suggests that self-regulation might have a
shielding role against the loss of control over eating. The
principal component of awareness was associated with obesity
status as expected, reflecting that overweight or obese respon-
dents were less likely to endorse the awareness component of
mindful eating, although the strength of this association was
weak. Regarding the different BMI groups, only the External
Cues subscale was able to differentiate between normal
weight and overweight/obese individuals, with normal weight
people being more mindful in a food-related environment.
Interestingly, practicing meditation was not associated with
mindful eating, although the simple question inquiring about
regular meditation practice did not specify the type and inten-
sity of meditation practice.

Our study has contributed to progress in the measurement
of mindful eating highlighting the strengths and weaknesses
of using the MEQ. Our study is in accordance with previous
research that pointed out the difficulties with confirming the
originally hypothesized factor structure of the MEQ.
However, in our study, the structure of the MEQ only slightly
differed from that of the originally proposed one. We can
conclude that the relationship of the validating variables and
mindful eating is rather elusive. There has been only a limited
scientific endeavor that would aim to define the place of mind-
ful eating in a nomological network and to clarify its concep-
tualization. Our study distinguished the Self-regulation and
Awareness components of one of the most frequently used
measures of mindful eating. Framson et al. (2009) focused
their definition on the bodily and emotional experiences
evoked by eating or eating-related events. Including items that
would describe hunger, or reactions to it, and adding a non-
judgmental approach and an emphasis on the acceptance as-
pect of the mindful eating experience could further improve
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the content validity of this scale. For this reason, it would be
worth inspecting the psychometric properties of a more recent
measure of mindful eating, the Mindful Eating Scale too, that
covers a broader spectrum of facets associated to the construct
of mindfulness (Hulbert-Williams et al. 2014).

Limitations and Future Research

The cross-sectional survey design applied in this study did not
enable us to draw conclusions on causality in the relationship
of the measured variables. The generalizability of the results is
limited due to the convenience sampling and the homogeneity
of the sample, as only university students filled out the ques-
tionnaires. Other limitations of this study include using BMI
values calculated based on self-reported data rather than ob-
jective measurements and using a measure of meditation prac-
tice that was not refined enough to differentiate between dif-
ferent groups of meditators. Additional research needs to test
exactly how mindful eating and self-regulation relate to each
other. We believe that clarifying the construct and its
operationalization can take place simultaneously. It is beyond
the scope of the current study to draw a conclusion about
whether the slight divergence between the Hungarian and
the original factor structure of the MEQ is due to cultural,
linguistic, or translational reasons, or if it is due to the speci-
ficities of the construct of mindful eating measured by the
MEQ. Nevertheless, cultural differences might play a signifi-
cant role in research addressing eating behaviors.

Having a reliable and valid questionnaire measuring mind-
ful eating can help us to define more successful weight loss
strategies that can be tailored to the needs of individuals and
that deal not only with what and when they eat but also why
and how they eat. In the future, aside from continued research
on the conceptualization and operationalization of mindful
eating, it would be interesting to compare the measurement
of mindful eating with information about the daily nutrition
and eating habits of participants by applying experience sam-
pling methods. This would enable further and more thorough
validation of the construct. Placing a more pronounced em-
phasis on the examination of desirable eating habits could also
promote building a healthier relationship to food and eating
and to combat disordered eating behaviors by applying a nov-
el approach.
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