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A B S T R A C T

Objective: To examine associations of mindful eating domains with depressive symptoms and depression in three
European countries. Moderation by change in appetite—with increased appetite as marker for depression with
atypical features — was also tested.
Methods: Data were collected in Denmark (n = 1522), Spain (n = 1512) and the Netherlands (n = 1439).
Multiple linear and logistic regression analyses segregated by country were used to test associations of four
mindful eating domains (Mindful Eating Behaviour Scale; MEBS) with depressive symptoms (continuous score
on the Center for Epidemiologic Studies Depression Scale; CES-D) and depression (score above the CES-D cut-off
value, and/or use of antidepressants, and/or psychological treatment). Moderation by change in appetite was
tested with bias-corrected bootstrap confidence intervals.
Results: The domains Focused Eating, Eating with Awareness and Eating without Distraction were significantly
negatively associated with depressive symptoms and depression in all three countries (e.g. Focused Eating
Denmark: B = − 0.71, 95% CI: − 0.87, − 0.54; OR = 0.89, 95% CI: 0.86, 0.93). The domain Hunger and
Satiety Cues (only measured in the Netherlands) was significantly positively associated with depressive symp-
toms in the adjusted models (B = 0.09, 95% CI: 0.02, 0.16), but not with depression (OR = 1.02, 95% CI: 0.98,
1.05). These associations were found for both people with and without increased appetite.
Limitations: The cross-sectional design, which makes it impossible to draw causal conclusions.
Conclusions: The present study indicates that higher scores on three mindful eating domains are consistently
associated with a lower level of depressive symptoms and a lower likelihood of having depression in three
European countries.

1. Introduction

Depression is a common illness worldwide, with an estimated 350
million people affected (WHO, 2012). Depression was the fourth
leading contributor to the global disease burden in 2002, and it is es-
timated to be ranked second place in 2030 (Mathers and Loncar, 2006).
Prevention of depression is thus a likely candidate to improve public
health. There are indications that nutrition and depression are related
(Sarris et al., 2015), but research findings are mixed (Quirk et al.,
2013). Nutrition is likely to influence the development of depression,
but other mechanisms like obesity, the social environment and practices

and routines around eating might be involved as well.
Mindful eating is one of the food-related behaviour factors that has

been linked with mental well-being (Khan and Zadeh, 2014), and might
have an impact on depression. Mindful eating interventions led to a
lower level of depressive symptoms (Dalen et al., 2010; Kristeller et al.,
2014), but associations in general population samples have not been
investigated yet.

Mindful eating may have a direct effect on well-being, because
paying attention to what is currently occurring leads to higher quality
of experiences to which the attention is paid (Brown and Ryan, 2003;
Shapiro et al., 2008). Previous studies found that eating chocolate
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mindfully led to an increase in positive mood compared to eating
chocolate non-mindfully (Meier et al., 2017) and that mindful eating
instructions led to higher enjoyment of previously disliked or avoided
foods (Hong et al., 2014).

An indirect effect of mindful eating on well-being can be due to the
increased self-awareness that mindful eaters possess. Greater self-
awareness may lead to better self-regulation of eating behaviour and
this better self-regulation may lead to behaviour changes that increase
well-being (Brown and Ryan, 2003; Brown et al., 2007; Heatherton and
Baumeister, 1991). Attention to behaviour or subjective experience is
important as a first step in making health-enhancing behaviour changes
(Safran and Segal, 1996). Mindful attention is related to less mindless
impulses towards attractive food and better self-control (Papies et al.,
2012). Mindful eating may be important in health-related behavioural
changes by disengaging people from automatic behaviour related to
eating behaviour (Mantzios and Wilson, 2015).

Two of the many specifiers for depressive disorders in the
Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5;
American Psychiatric Association, 2013) are depression with atypical
features and depression with melancholic features, with about 25–30%
of patients showing depression with melancholic symptoms and
15–30% of the patients showing depression with atypical symptoms
(Gold and Chrousos, 2002). Some of the most important melancholic
features are the neurovegetative symptoms loss of appetite and in-
somnia, whereas the most important atypical features are increased
appetite and fatigue (Gold and Chrousos, 2002; Milaneschi et al., 2016;
Benazzi, 2002; Angst et al., 2006; Blanco et al., 2011). Depression with
atypical features is associated with female gender, the metabolic syn-
drome (Lamers et al., 2010), a higher body mass index (Lamers et al.,
2010; Chou and Yu, 2013; Levitan et al., 2012; Cizza et al., 2012;
Lasserre et al., 2014), and a lower diet quality (Rahe et al., 2015).
Mindful eating might be especially important for the mental well-being
of people with this atypical specifier, because those people show an
increase in appetite which is associated with overweight and disordered
eating behaviours.

The first aim of this study was to test associations of the mindful
eating domains with depressive symptoms and depression in three
European countries: Denmark, Spain and the Netherlands. Because
consideration of the depression with atypical features specifier may
clarify the mindful eating-depression link even further, the second aim
was to asses if change in appetite—with increased appetite as a marker
for depression with atypical features—acted as a moderator in the as-
sociations between the mindful eating domains and depressive symp-
toms/depression. It was expected that mindful eating and depressive
symptoms were negatively associated in all three samples and that this
association was stronger for people with increased appetite.
Confirmation of these results could give an indication that mindful
eating behaviours are involved in depression.

2. Methods

Data were collected in three different countries as part of the
MooDFOOD project (Cabout et al., 2017). The study procedure and
measures were the same in Denmark and Spain, so they are described
simultaneously. The procedure of the data collection in the Netherlands
is described separately. Differences in measurements between the
samples are discussed per variable.

2.1. Participants and procedure

2.1.1. Denmark and Spain
The data collection in Denmark and Spain was carried out by

Qualtrics, a panel service agency, in June and July 2014. The panel
service agency invited a randomly selected representative sample of
their panelists to fill out an online questionnaire. Qualtrics follows the
ESOMAR principles in their data collection activities and panel

management: respondents have to confirm their willingness to take part
in the study and their data are handled with anonymity and con-
fidentiality in accordance with the provisions of the Declaration of
Helsinki.

2.1.2. The Netherlands
Data in the Netherlands were collected within the Longitudinal

Aging Study Amsterdam (LASA). LASA is an ongoing cohort study in a
representative sample of Dutch older adults aged 55 years and over,
which started in 1992. The sampling and data collection procedures
have been described in detail elsewhere (Hoogendijk et al., 2016;
Huisman et al., 2011). The data used in this study come largely from the
‘LASA Nutrition and Food-related Behaviour study’ that was conducted
in between the fall of 2014 and the spring of 2015 (for details, see
Winkens et al., unpublished results). Ethical approval for the LASA
study and the side study was given by the Medical Ethics Committee of
the VU University Medical Center Amsterdam and all participants
provided written informed consent.

2.2. Measures

2.2.1. Depressive symptoms and depression
The Center for Epidemiologic Studies Depression Scale (CES-D;

Radloff, 1977) was used to measure depressive symptoms during the
past week. The scale has 20 items with a 4-point scale ranging from 0
(rarely or none of the time; less than one day per week) to 3 (most or
almost all the time; 5–7 days per week). A higher score indicates a
higher level of depressive symptoms. Cronbach's alpha of the CES-D-20
in Denmark, Spain, and the Netherlands were, respectively, 0.89, 0.91,
and 0.83.

In the analyses with increased appetite as moderator and depressive
symptoms as outcome variable, the item ‘I did not feel like eating; my
appetite was poor’ was deleted from the CES-D scale, which resulted in
a CES-D-19 score. The reason is that the CES-D may be biased towards
measuring depression with melancholic features, because it does not
contain an item on increased appetite.

Depression was defined as: having a clinically relevant level of de-
pressive symptoms (scoring above the CES-D-20 cut-off value: 16 for
the Danish and Dutch sample and 24 for the Spanish sample), and/or
current use of antidepressants, and/or current psychological treatment.
A score of 16 is generally used as a cut-off value to identify subjects
with clinically relevant levels of depressive symptomatology (e.g. Boyd
et al., 1982). The cut-off score of 24 for the Spanish sample was based
on the cut-off value that was found in a validation study by Ruiz-Grosso
et al. (2012).

2.2.2. Change in appetite
Change in appetite was examined as potential moderating variable.

It was measured with one question derived from the Beck Depression
Inventory-II (BDI-II; Beck et al., 1996): ‘Did you experience any change
in appetite in the past … weeks?’. In Denmark and Spain, the time
frame was the past two weeks, while in the Netherlands the past four
weeks was used. If people experienced a change, they were additionally
asked if they experienced (1) ‘little less appetite than usual’, (2) ‘much
less appetite than usual’, (3) ‘a little more appetite than usual’, (4)
‘much more appetite than usual’, (5) ‘no appetite at all’ or (6) ‘a con-
tinuous desire for food’. Answers were categorized into ‘increased ap-
petite’ (options 3, 4, and 6) and ‘no change in appetite/less appetite’
(options 1, 2, and 5).

2.2.3. Mindful eating
The Mindful Eating Behaviour Scale (MEBS; Winkens et al., un-

published results) was used to measure the levels of four different do-
mains of mindful eating. Higher scores indicate a higher level of
mindful eating. In the Dutch sample, four domains were measured:
Focused Eating (5 items, e.g. ‘I notice how my food looks’); Eating with
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Awareness (3 items, e.g. ‘I eat something without being really aware of
it’, reversed item); Eating without Distraction (4 items, e.g. ‘I multi-task
when I am eating’, reversed item); and Hunger and Satiety Cues (5
items, e.g. ‘I trust my body to tell me when to eat’). Answer options
ranged from 1 to 5 (never – seldom – sometimes – often – very often). In
the Danish and Spanish sample only three out of the four domains of the
MEBS were measured (Focused Eating, Eating with Awareness, Eating
without Distraction). Answer options ranged from 1 to 4 (never – rarely
– sometimes – usually). Cronbach's alpha of the mindful eating domains
for Denmark, Spain, and the Netherlands were respectively: 0.88, 0.88,
0.84 for Focused Eating, 0.92, 0.92, 0.81 for Eating with Awareness,
0.70, 0.67, 0.70 for Eating without distraction, and 0.89 for Hunger and
Satiety Cues (only measured in the Netherlands).

2.2.4. Confounders
Confounders were sex, age, educational level, alcohol consumption,

smoking status, physical activity level and Body Mass Index.

Sex and age were derived from the municipal registries in the
Netherlands and were self-reported in Denmark and Spain.
Educational level was self-reported and categorized into low, medium
and high in all three countries. In Denmark and Spain, low consisted
of ‘none, elementary school, junior secondary education till age 15/
16’, medium of ‘upper secondary education, lower and intermediate
vocational training’ and high of ‘higher vocational training, college
and university education’. In the Netherlands, low consisted of
‘none, elementary school’, medium of ‘secondary education, lower
and intermediate vocational training’ and high of ‘higher vocational
training, college and university education’.
Alcohol consumption was assessed by asking respondents about the
number of days per week they drank alcohol and the number of
alcoholic drinks on these days (Beukers et al., 2015). In Denmark
and Spain the number of alcoholic drinks per day was calculated. In
the Netherlands, separate questions were asked for weekdays
(Monday-Thursday) and weekend days (Friday-Sunday), and
amount of glasses was asked separately for each type of alcoholic
drinks (wine, beer etc.). This information was then linked to a nu-
trient database (based on the Dutch Food Composition Table; NEVO,
2011) to calculate gram ethanol per day.
Smoking status (never-former-current) was self-reported.
Physical activity in Denmark/Spain was measured as frequency of
vigorous physical activity for at least 20 min per week in the past
four weeks. Vigorous physical activity was defined as ‘increases your
heart rate, causes you to breathe rapidly and makes a conversation
difficult’. Response categories ranged from 1 (less than once a week
or never) to 7 (every day during an average week). Physical activity
in the Dutch sample was measured using the validated LASA
Physical Activity Questionnaire (LAPAQ; Stel et al., 2004). Fre-
quency and duration of walking outdoors, bicycling, light and heavy
household activities and sports in the past two weeks were asked.
Total time in minutes per day spent on these activities was calcu-
lated.
Body Mass Index (BMI) in Denmark/Spain was calculated by di-
viding self-reported weight by self-reported height in squared me-
ters (kg/m2). In the Netherlands, measured height and weight were
used to calculate BMI in kg/m2. Weight was measured to the nearest
0.1 kg using a calibrated bathroom scale (Seca, model 100, Lameris,
Utrecht, The Netherlands). Height was measured to the nearest
0.001 m using a stadiometer. Corrections have been made to adjust
the measured body weight for clothing, shoes or a corset (minus 1 kg
for one of those elements and minus 2 kg for more than one).
Corrections have been made to adjust the measured height for shoes
(minus 1 cm). Mean weight was calculated from measured weight at
the waves before (2011–2013) and after (2015–2016) the ‘LASA
Nutrition and Food-related Behaviour study’. When measured
weight from only one of these waves was available, this weight was

used. Measured height from 2015 to 2016 was used; when missing,
height from 2011 to 2013 was used.
In the Netherlands, sex, age, and educational level were collected at
the baseline measurement of LASA. Alcohol consumption was
measured in the Nutrition and Food-related Behaviour study.
Smoking status and physical activity level had to be derived from
the last LASA cycle conducted before the Nutrition and Food-related
Behaviour Study (time lag is between 1 and 3.5 years).

2.2.5. Statistical analysis
All analyses were conducted using SPSS 23 (IBM Corporation, 2015)

and were segregated by country (Denmark, Spain, the Netherlands).
Respondents with one or more missing values on one of the used
variables were excluded from the corresponding analyses. People with a
current use of antidepressants or current treatment of depression at the
time of measurement were excluded from the analyses with depressive
symptoms as outcome because of possible distortion of the CES-D
scores. In the Dutch sample, respondents who did not fill out the
questionnaire themselves were excluded as well.

Descriptive statistics were computed to present the characteristics of
the samples.

For the first aim, associations between mindful eating and depres-
sive symptoms were tested using multiple linear regression analyses
and associations between mindful eating and depression were tested
using multiple logistic regression analyses. Regression analyses were
performed with the four mindful eating domains separately as in-
dependent variables. Unstandardized beta's (B) or odd ratios (OR), and
95% confidence intervals (CI) were reported. Results were considered
statistically significant when p<0.05.

For the second aim, moderation of increased appetite versus de-
creased appetite/no change in appetite in both the mindful eating –
depressive symptoms (CES-D-19) link and the mindful eating-depres-
sion link was tested using the Process macro of Hayes (Hayes, 2013).
This was done only in the Danish and Spanish sample because the
number of people with increased appetite in the Dutch sample was too
low. Bootstrapping with 5000 samples was used. Unstandardized beta's
were reported. Results were considered statistically significant when
the bias-corrected bootstrap 90% CI did not contain zero.

Analyses were adjusted for age, sex, educational level, alcohol
consumption, smoking status and physical activity level (adjusted
model 1) and additionally for BMI (adjusted model 2).

3. Results

3.1. Analytical samples

In Denmark 1522 people participated. People with outlying values
(± 3 standard deviations) on height or weight (n= 47) or with missing
values on confounding variables (n = 3) were excluded. This resulted
in an analytical sample of 1472 persons for the analyses with depres-
sion. For the analyses with depressive symptoms, people with a current
use of antidepressants or current psychological treatment at the time of
measurement or a missing on this variable (n = 151) were excluded as
well. This resulted in an analytical subsample of 1321 persons for the
analyses with depressive symptoms. People with no or incomplete data
on the question on change in appetite (n = 21) were additionally ex-
cluded from the moderation analyses.

In Spain 1512 people participated. People with outlying values
(± 3 standard deviations) on height or weight (n= 23) or with missing
values on confounding variables (n = 1) were excluded. This resulted
in an analytical sample of 1488 persons for the analyses with depres-
sion. For the analyses with depressive symptoms, people with a current
use of antidepressants or current psychological treatment at the time of
measurement or a missing on this variable (n = 112) were excluded as
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well. This resulted in an analytical subsample of 1376 persons for the
analyses with depressive symptoms. People with no or incomplete data
on the question on change in appetite (n = 11) were additionally ex-
cluded from the moderation analyses.

In the Netherlands, persons participating in the ‘LASA Nutrition and
Food-related Behaviour study’ were selected (N = 1439) for this study.
People that did not fill out the questionnaire for themselves (n = 125)
or with no or incomplete data on the Mindful Eating Behaviour Scale
(MEBS; Winkens, 2017) (n = 55), the Center for Epidemiologic Studies
Depression Scale (CES-D; Radloff, 1997) (n = 48), or confounding
variables (n = 96) were excluded. This resulted in an analytical sample
of 1115 persons for the analyses with depression. For the analyses with
depressive symptoms, people with a current use of antidepressants and/
or current psychological treatment at the time of measurement (n =
72) were excluded as well. This resulted in an analytical sample of 1043
persons for depressive symptoms.

Characteristics of the total samples are described in Table 1. In
Table 2 means and standard deviations of the dependent and in-
dependent variables are shown for the total samples and the sub-
samples.

3.2. Mindful eating and depressive symptoms

Results of the multiple linear regression analyses of the mindful
eating domains on depressive symptoms are shown in Table 3. Higher
scores on the domains Focused Eating, Eating with Awareness and
Eating without Distraction were significantly associated with a lower
level of depressive symptoms in all three samples; e.g. a one point in-
crease in Focused Eating in the Danish sample led to a decrease of 0.71
point in the depressive symptoms score in the fully adjusted model. A
higher score on the domain Hunger and Satiety Cues (only measured in
the Dutch sample) was significantly associated with a higher level of
depressive symptoms; a one point increase in Hunger and Satiety Cues
in the Dutch sample led to a 0.09 point increase in the depressive
symptoms score in the fully adjusted model.

3.3. Mindful eating and depression

Results of the multiple logistic regression analyses of the mindful
eating domains on depression are shown in Table 4. The domains Fo-
cused Eating, Eating with Awareness and Eating without Distraction
were all significantly negatively associated with depression in all three
samples; e.g., a one point increase in Focused Eating in the Danish
sample reduced the odds of being depressed by 11% in the fully ad-
justed model. The domain Hunger and Satiety Cues was not sig-
nificantly associated with depression in the Dutch sample in the fully
adjusted model.

3.4. Moderation by change in appetite

Change in appetite was only a moderator in the association between
Eating with Awareness and depressive symptoms in the Danish sample
(B = − 0.77, 90% CI: − 1.45, − 0.09); the association between Eating
with Awareness and depressive symptoms was significant in both the
increased appetite and decreased/not changed appetite groups, but this
association was stronger for the increased appetite group, respectively
B = − 1.82 (90% CI: − 2.47, − 1.17), and B = − 1.05 (90% CI: −
1.26, − 0.85) in the fully adjusted models.

4. Discussion

This study was the first to investigate associations of mindful eating
with depressive symptoms and depression. Higher scores on the
mindful eating domains Focused Eating, Eating with Awareness, and

Table 1
Characteristics of total samples from Denmark, Spain and the Netherlands.

Denmark Spain the Netherlands
n 1472 1488 1115

Age (years) 50.1 [16.4] 36.9 [11.3] 68.6 [7.9]
Sex (% female) 47.7 (692) 48.7 (719) 51.6 (575)
Education (%)

Low 24.1 (350) 10.9 (161) 11.2 (125)
Medium 40.7 (590) 34.5 (509) 56.8 (633)
High 35.2 (511) 54.6 (807) 32.0 (357)

Physical activity (PA)
Days per week intensive PA 3.0 [2.3] 3.1 [2.3] –
Minutes per day – – 158.0 [107.2]

Alcohol use
Glasses per day 0.9 [1.4] 0.6 [1.0] –
Gram ethanol per day – – 14.7 [17.2]

Smoking (%)
Never 40.9 (593) 45.0 (665) 27.5 (307)
Former 35.2 (511) 23.8 (351) 60.5 (675)
Current 23.9 (347) 31.2 (461) 11.9 (133)

Body Mass Index (kg/m2) 26.2 [5.0] 24.7 [4.4] 27.0 [4.3]

Note: Values are mean [standard deviation] or % (n).

Table 2
Scores on mindful eating domains, depressive symptoms, depression and increased appetite in total samples and in samples of people without current antidepressant use and/or current
treatment of depression from Denmark, Spain and the Netherlands.

Denmark Spain The Netherlands

Total sample Subsample Total sample Subsample Total sample Subsample
n 1472 1321 1488 1376 1115 1043

Focused Eatinga 17.3 [3.1] 17.3 [3.1] 16.3 [3.3] 16.3 [3.3] 20.1 [3.3] 20.1 [3.3]
Eating with Awarenessb 10.5 [2.2] 10.6 [2.1] 9.9 [2.5] 9.9 [2.4] 12.9 [2.1] 12.9 [2.1]
Eating without Distractionc 10.9 [2.7] 10.9 [2.6] 10.7 [2.4] 10.8 [2.4] 15.4 [2.7] 15.5 [2.7]
Hunger and Satiety Cuesd – – – – 15.4 [5.2] 15.4 [5.2]
Depressive symptoms, score 12.8 [10.6] 11.7 [9.6] 15.5 [11.1] 14.6 [10.5] 9.1 [6.5] 8.7 [6.1]
Depression, % 29.0 (427) 25.2 (333) 25.7 (382) 22.8 (314) 15.1 (168) 13.2 (38)
Increased appetitee,% 5.4 (79) 4.8 (63) 16.7 (249) 15.8 (218) 0.7 (8) 0.7 (7)

Note: Values are mean [standard deviation] or % (n).
The subsamples are the samples of people without current use of antidepressants or current psychological treatment. Depressive symptoms = Center for Epidemiologic Studies Depression
Scale (CES-D) continuous score; Depression = score above CES-D cut-off value (≥ 16 Danish and Dutch sample; ≥ 24 Spanish sample).

a Scores can range from 5 to 20 in Denmark and Spain, and from 5 to 25 in the Netherlands.
b Scores can range from 3 to 12 in Denmark and Spain, and from 3 to 15 in the Netherlands.
c Scores can range from 4 to 16 in Denmark and Spain, and from 4 to 20 in the Netherlands.
d Scores can range from 5 to 25 in the Netherlands.
e Increased appetite = marker for depression with atypical features; n differs due to missing values on change in appetite: Denmark: n= 1451 and n= 1301; Spain: n= 1477 and n=

1365; the Netherlands: n = 1112 and n = 1040.
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Eating without Distraction were associated with a lower level of de-
pressive symptoms and a lower likelihood of having depression in the
Danish, Spanish and Dutch samples. In contrast to expectations, a lower
score on the mindful eating domain Hunger and Satiety Cues, which
was only measured in the Dutch sample, was significantly associated
with a lower level of depressive symptoms. Hunger and Satiety Cues
was furthermore not associated with depression. Increased appetite—as
a marker for depression with atypical features—only modified the as-
sociation between Eating with Awareness and depressive symptoms in
one of the samples (Denmark); this association was somewhat stronger
in the group of people with increased appetite, but still significant in
the group with no change/decreased appetite.

Previous studies have found that mindful eating interventions lead
to a lower level of depressive symptoms (Dalen et al., 2010; Kristeller

et al., 2014), but the responsible mechanisms for this change have not
been studied and both of these studies were done in people with
overweight or obesity. Experimental studies showed that mindful eating
led to increased positive mood after the consumption of chocolate
(Meier et al., 2017) and to higher enjoyment of food (Hong et al.,
2014), but this was only studied in student samples. This study adds to
the evidence that mindful eating plays a role in mental well-being, also
outside of the food domain, by consistently showing associations be-
tween three mindful eating domains and depression in three samples
representing populations in general or from certain age groups.

The domain Hunger and Satiety Cues was positively associated with
depressive symptoms in the adjusted models. An explanation might be
that a higher score on this domain might imply a heightened sensitivity
to all inner cues, also to negative feelings. However, in the study by

Table 3
Crude and adjusted linear regression analyses of the associations of mindful eating domains with depressive symptoms in samples of people without current antidepressant use and/or
current treatment of depression from Denmark, Spain and the Netherlands.

Denmark (n = 1321) Spain (n = 1376) the Netherlands (n = 1043)

B 95% CI B 95% CI B 95% CI

Focused Eating
Crude − 0.93** − 1.09; − 0.77 − 0.81** − 0.98; − 0.65 − 0.47** − 0.58; − 0.36
Adjusteda − 0.70** − 0.87; − 0.54 − 0.73** − 0.90; − 0.57 − 0.43** − 0.54; − 0.33
Adjustedb − 0.71** − 0.87; − 0.54 − 0.74** − 0.90; − 0.57 − 0.42** − 0.53; − 0.32

Eating with Awareness
Crude − 1.62** − 1.85; − 1.39 − 1.72** − 1.92; − 1.51 − 0.73** − 0.90; − 0.56
Adjusteda − 1.28** − 1.15; − 1.04 − 1.60** − 1.81; − 1.39 − 0.75** − 0.91; − 0.58
Adjustedb − 1.27** − 1.51; − 1.03 − 1.59** − 1.81; − 1.39 − 0.73** − 0.89; − 0.56

Eating without Distraction
Crude − 0.89** − 1.08; − 0.70 − 1.19** − 1.41; − 0.97 − 0.60** − 0.73; − 0.47
Adjusteda − 0.72** − 0.91; − 0.53 − 1.11** − 1.33; − 0.89 − 0.64** − 0.77; − 0.51
Adjustedb − 0.72** − 0.91; − 0.53 − 1.09** − 1.33; − 0.89 − 0.63** − 0.76; − 0.51

Hunger and Satiety Cues
Crude – – – – 0.05 − 0.02; 0.12
Adjusteda – – – – 0.07* 0.004; 0.14
Adjustedb 0.09* 0.02; 0.16

Notes: Depressive symptoms = Center for Epidemiologic Studies Depression Scale (CES-D) continuous score; B = unstandardized regression coefficients; CI = confidence interval.
a Adjusted for sex, age, educational level, alcohol consumption, smoking status, physical activity level.
b Additionally adjusted for Body Mass Index.
* p<0.05.
** p<0.001.

Table 4
Crude and adjusted logistic regression analyses of associations of mindful eating domains with depression in samples of Denmark, Spain and the Netherlands.

Denmark (n = 1472) Spain (n = 1488) the Netherlands (n = 1115)

OR 95% CI OR 95% CI OR 95% CI

Focused Eating
Crude 0.86** 0.83; 0.89 0.87** 0.84; 0.90 0.91** 0.87; 0.95
Adjusteda 0.90** 0.86; 0.93 0.87** 0.84; 0.90 0.92** 0.88; 0.96
Adjustedb 0.89** 0.86; 0.93 0.88** 0.84; 0.91 0.92** 0.88; 0.97

Eating with Awareness
Crude 0.76** 0.72; 0.80 0.74** 0.70; 0.77 0.85** 0.80; 0.91
Adjusteda 0.80** 0.76; 0.85 0.75** 0.71; 0.79 0.84** 0.79; 0.90
Adjustedb 0.81** 0.76; 0.85 0.75** 0.72; 0.79 0.85** 0.79; 0.92

Eating without Distraction
Crude 0.85** 0.81; 0.88 0.81** 0.77; 0.85 0.84** 0.80; 0.89
Adjusteda 0.87** 0.83; 0.91 0.82** 0.78; 0.86 0.84** 0.79; 0.89
Adjustedb 0.87** 0.83; 0.91 0.82** 0.78; 0.86 0.84** 0.79; 0.89

Hunger and Satiety Cues
Crude – – – – 1.00 0.98; 1.03
Adjusteda – – – – 1.01 0.98; 1.04
Adjustedb – – – – 1.02 0.98; 1.05

Notes: Depression = score above CES-D cut-off score (≥ 16 Danish and Dutch sample; ≥ 24 Spanish sample), and/or current use of antidepressants, and/or current psychological
treatment; OR = odds ratio; CI = confidence interval.

a Adjusted for sex, age, educational level, alcohol consumption, smoking status, physical activity level.
b Additionally adjusted for Body Mass Index.
** p<0.001.
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Tylka and Kroon Van Diest (2013), Hunger and Satiety Cues was ne-
gatively associated with negative affect. An explanation of this con-
tradictory finding and the non-significant association between Hunger
and Satiety Cues and depression may be the older sample of people
aged 55 years and above in this study. Hunger, satiety and appetite
change with the aging process, due to physiological and psychological
alterations, and anorexia of aging might occur (Elsner, 2002; Morley,
2012, 2013). Also, interoceptive awareness, the ability to sense bodily
cues, declines with age (Khalsa et al., 2009). The association between
Hunger and Satiety Cues and depression should therefore be further
investigated in younger samples as well.

Changes in appetite were taken into account in this study because
they may be used as markers for depression with atypical or melan-
cholic features and consideration of these may provide greater insight
into the mindful eating-depression link. Increased appetite, the neuro-
vegetative symptom of depression with atypical features, was only
found to modify the Eating with Awareness-depressive symptoms link
in Denmark: the association between Eating with Awareness and de-
pressive symptoms was somewhat stronger for people with increased
appetite, but the association was still significant for the people without
an increase in appetite as well. This suggests that mindful eating is
related to depression in both groups of people with increased appetite
and no change/decreased appetite. It might be that change in appetite
had no influence on the associations between mindful eating and de-
pression in the Spanish sample, because atypical depression might be
typical for countries with a higher northern latitude (see van Strien
et al., 2016). The high percentage of people with increased appetite in
Spain (16.7%) might be explained by reasons different from depression
with atypical features.

In the Dutch sample, the number of people with increased appetite
was too low to conduct analyses with this variable. The percentage of
people with increased appetite was considerably lower than we ex-
pected to find: only 0.7%. Other studies found a higher percentage of
people with atypical depression, mostly around 5% in non-clinical po-
pulations (Lasserre et al., 2014; Rahe et al., 2015). In a sample of 2981
Dutch people aged 18–65 years of the Netherlands Study of Depression
and Anxiety (NESDA; Penninx et al., 2008), 24.6% displayed atypical
features (Lamers et al., 2010), and 16% of depressed Dutch people had
levels of increased appetite (ten Have et al., 2016). This low percentage
in the Dutch sample might be caused by the method that we used to
classify people, together with changes in appetite that may have oc-
curred due to the older age of this sample, as mentioned before. Al-
though there seems enough evidence for using the neurovegetative
symptom increased appetite to distinguish the subtypes of depression
(Milaneschi et al., 2016; Blanco et al., 2011; Ohayon and Roberts,
2015), other classification methods might be more useful in older
samples.

A strength of this study is the use of large sample sizes of three
European countries with different age groups and characteristics.
Another strength was that next to depressive symptoms, also depression
and increased appetite—as a marker for depression with atypical fea-
tures—were taken into account. A final strength is the use of the MEBS
as it was developed to overcome some limitations of earlier ques-
tionnaires Winkens et al., unpublished results). This scale also makes it
possible to test different domains of mindful eating in relation to de-
pression. However, the MEBS has not been validated in the Danish and
Spanish population.

A limitation of this study is the cross-sectional design, which makes
it impossible to draw causal conclusions. We cannot rule out the pos-
sibility that depression precedes mindful eating. However, previous
studies showed that mindfulness-based interventions focused on eating
behaviour led to an improvement in depressive symptoms (Dalen et al.,
2010; Kristeller et al., 2014), which suggests that our hypothesized
direction is plausible. Research into these causal directions is needed,
by increasing mindful eating through interventions and study the ef-
fects on depressive symptoms. Previous studies made for example use of

audio recordings (e.g. Meier et al., 2017; Hong et al., 2014) or concrete
construal diaries (Mantzios and Wilson, 2014; Hussein et al., 2017) to
enhance mindfulness. In further research, perhaps the same procedures
could also be practiced for increasing mindfulness in the specific do-
main of eating.’

In conclusion, the present study indicates that higher levels of the
mindful eating domains Focused Eating, Eating with Awareness and
Eating without Distraction are consistently associated with a lower
level of depressive symptoms and a lower likelihood of having de-
pression in three European countries. Future studies should investigate
possible mechanisms that might explain these associations. Because this
study shows that different domains of mindful eating might be involved
in mental well-being, studies investigating causal associations and un-
derlying mechanisms could give insight into the specific implications of
these different domains.
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