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Abstract: The present study explored the effects of a Second-generation mindfulness-based
intervention known as Flow Meditation (Meditacién-Fluir) in the improvement of life habits.
A sample of university students (n = 51) in Spain were randomly assigned to a seven-week
mindfulness treatment or a waiting list control group. Results showed that compared to the
control group, individuals in the mindfulness group demonstrated significant improvements
across all outcome measures, including healthy eating habits (balanced diet, intake rate,
snacking between meals, decrease in consumption by emotional states negative, increased
consumption by negative emotional states, amount of consumption, meal times, consumption
of low-fat products), tobacco, alcohol and cannabis consumption, and resting habits. There
were differences between males and females in some of these variables and a better effect of
the treatment was evident in the females of the experimental group as compared to males.
The Flow Meditation program shows promise for fostering healthy life habits, thus
decreasing behaviours related to maladaptive eating, tobacco, alcohol and drug consumption,
as well as negative resting habits, in university students. This mindfulness program can
significantly contribute in the treatment of eating disorders and addictions, wherein negative
emotional states and impulsivity are central features of the condition.

Keywords: life habits; mindfulness; flow meditation; university students; controlled trial

© 2020 by the author(s). Distributed under a Creative Commons CC BY license.


mailto:esoriano@ual.es
mailto:cfranco@ual.es
mailto:imanas@ual.es
mailto:alberto.amutio@ehu.eus
https://doi.org/10.20944/preprints202006.0265.v1
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/nu12082450

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 June 2020 d0i:10.20944/preprints202006.0265.v1

2 of 21

1. Introduction

University students may be a population at biological and psychosocial risk, often with
inadequate health behaviours and life habits. In Spain, these students are distancing
themselves from the traditional Mediterranean diet and food patterns [1]. Lifestyle changes
of the past few decades have increasingly led to changes in food consumption, such as the
reduced consumption of fresh or minimally processed foods and increased consumption of
ultra-processed foods [2]. This change in eating habits is associated with an unhealthy diet
and various health-related problems, and is especially noticeable in university students
[1,3].

With regard to unhealthy life habits, alcohol, tobacco and cannabis consumption
among young people are also issues of great concern for their long-term psychological and
physical health effects, including sleep disorders [4]. Acute adverse health effects
following cannabis use were reported by 40% of the participants in a study conducted by
Contreras et al. [5]. According to this study the most common effects were paranoia,
increased heart rate, and panic attacks, or anxiety, whereas fewer reported experiencing
more severe effects like hallucinations, or loss of consciousness. For its part, tobacco
smoking provokes respiratory and cardiovascular diseases and multiple types of cancer.
Research has revealed a direct association between having externalizing problems (e.g.,
aggressive behaviors), and the initiation and continuation of cigarette smoking [6]. So,
youths scoring high in externalizing are more likely to initiate cigarette smoking. In this
sense, controlling external variables should be a higher priority. Similarly, alcohol
consumption among university students is related to decreased academic performance and
the appearance of problematic behaviors and violence. Along with unhealthy eating habits,
and tobacco and drug abuse, alcohol consumption is also subject to social and
environmental factors (e.g., peer pressure), as well as to cognitive factors (e.g., impulsivity,
positive expectations and sensation seeking, anxiety sensitivity, hopelessness and low
perceived control), among others [7,8].

Maladaptative eating habits, such as eating high-fat and sugar-rich foods, excess
calories, and alcohol, tobacco and drugs consumption, have their consequences on sleep
[9].. Poor sleep quality is a recurrent feature of student life and affects not only cognitive
processes, but also recovery from stress and the elimination of fatigue, increasing the
possibility of poor school performance [10]. Moreover, several studies have shown that
sleeping problems, including bad resting habits, correlate positively with both uncontrolled
and emotional eating in differing populations [9,11,12] By contrast, sleep duration and
sleep quality have been associated with healthy diets [13].

The modification of these addictive behaviours and negative habits of students is a
potential target for intervention, as well as for improving school success. Likewise,,
positive personal and family-domestic habits such as looking for calm and tranquil
sensations, and eating as a family with the TV turned off are related to the capacity of
controlling repetitive patterns of thoughts and behaviours, and improved well-being and
academic performance [14]. Recommended treatments for these unhealthy habits (i.e.,
negative eating and sleeping habits, addictions such as cannabis, tobacco and alcohol
consumption) are psychological and behavioural counselling, different multimodal
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therapeutic programs, psychotropic medication, and stress management techniques,
including mindfulness [12, 15, 16].

1.1. Mindfulness-based meditation

The practice of mindfulness-based meditation has been tested as a potential therapeutic
intervention for a wide range of clinical problems including eating disorders and other
addictions [7,16,17] For these kinds of disorders anxiety and impulsivity are key features
[18]. The value of these strategies has been widely recognized for a wide variety of
psychological and psychosomatic disorders associated with emotional dysregulation [19,20].
More specifically, different mindfulness-based approaches for unhealthy life habits (i.e,.
eating disorders, addictions) have been used, including Dialectical Behavior Therapy (DBT,;
[21,22,23,24]), Acceptance and Commitment Therapy (ACT; [25]), Mindfulness-Based
Stress Reduction (MBSR; [26]); Mindfulness-Based Cognitive Therapy (MBCT- [27]), and
Mindfulness-Based Eating Awareness Training program (MB-EAT; Kristeller, & Wolever,
2014; [17,28]). Mindfulness training should target the specific behavioural impulses that an
individual has difficulty controlling and also provide psycho-education. Attitudes regarding
healthy eating and unhealthy habits are a key part of most psychological models that aim to
foster positive behaviours.

1.2. The present study

There is increasing literature suggesting that university students may be a population at
biological and social risk, often with inadequate health behaviours and life habits [29] In
fact, at least half of this population presents inadequate health habits [1]. In spite of the
large number of studies relating to the variables dealt with in this article, there is a shortage
of studies in unhealthy habits carried out with university students, most of them being about
eating habits and alcohol consumption, and there are no previous studies analyzing them all
simultaneously. To the authors’ knowledge, this is the first study to specifically investigate
the effects of mindfulness on a wide range of variables related to healthy life habits in
university students. This is an important issue given the existing risk that bad habits generate
disorders in later adulthood (e.g., eating disorders, alcoholism, drug addiction). Thus, the
current study provides an experimental test of the effects of meditation practice in life
habits, including healthy eating habits, addictions and resting habits.

Given the role of emotional problems and external factors in life habits, including
eating habits, and alcohol and tobacco consumption among youths, and the fact that
mindfulness has been shown to improve unhealthy life habits and several disorders in various
clinical and non-clinical conditions [30,31,32], the goal of this study was to evaluate the
effectiveness of a mindfulness-based intervention known as Flow Meditation
(Meditacidn-Fluir- FM; [33] In this study, an empirically well-validated mindfulness
intervention program has been used [34,35,36], Specifically, this study evaluates the
effects of mindfulness on a range of different life habits and variables, including eating habits
(i.e.., number of meal times, balanced diet, intake rate, consumption of low-fat products,
snacking between meals, decrease in consumption due to negative emotions, and increase in
consumption due to negative emotions. ), tobacco, cannabis, alcohol consumption, and
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resting habits, Thus it was hypothesized that compared to a waiting-list control group,
students that completed the mindfulness intervention would demonstrate significant
improvements in the aforementioned variables. If we could identify the factors that
determine leading an active or inactive student lifestyle, we would be able to help improve
the quality of life in adulthood.

2. Materials and Methods

A randomized controlled trial was conducted to investigate the effects of mindfulness
training on different variables related to life habits in a sample of university students
Assessments were taken at pre-test, post-test, and the intervention group was compared with
a waiting list control group.

2.1. Participants

All participants were recruited from the University of Almeria (Spain) and were informed
that they would be undertaking a program of training in mindfulness. A total of 51 eligible
individuals (62.7% women) were recruited into the study and random assignment was
employed to allocate participants to the intervention (n=26) or control group (n=25), mean
age 20.94, SD = 18.31. More specifically, ballots, concealing the numbers 1 (control group)
or 2 (intervention group) were placed in equal number into an urn and each participant
extracted one ballot from it. Randomization was conducted by a researcher not participating
in the study and participants completed baseline assessments (pre-test) prior to allocation.
Due to a logistical constraint, a sample size calculation was not conducted as sample size was
governed by the maximum number of eligible participants that were willing to participate in
the study at the time of enrolment.

The ANOVA and the Mann-Whitney U test for independent samples did not
reveal statistically significant differences in the scores obtained before the treatment
(pre-test; p <.05,) by the participants of the control group and the experimental group,
which means that the subjects of the two groups were extracted from the same population,
so if statistically significant differences are found after the treatment (post-test), these will
be due to the intervention. In addition, the Mann Whitney U test for age was performed,
comparing the experimental and control groups, since they do not fit a normal distribution
(Z = -1.40). There was no difference in age between the experimental and control group (p
= 0.160). As for the sex variable, Chi-square p <.05, therefore there was also no difference
by sex between both groups.

2.2. Procedure

A mindfulness training program called Flow Meditation (FM- Franco, 2009) [33] was
administered to the intervention group using two-hour weekly group sessions for a period of
seven weeks. The training program included (i) mindfulness exercises from Kabat-Zinns " [37]
stress-reduction program, (ii) mindfulness techniques used in acceptance and commitment
therapy [38,39,40], and (iii) exposure to and debate on metaphors and exercises used in Zen
[41] and Vipassana meditation [42], which promote values such as acceptance, forgiveness
and non-identification with mental events. Finally, some exercises that could be placed
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within the framework of logotherapy were also included [43], since their objective was to
learn to overcome the existential void that arises from the lack of meaning in what we do and
in the life we lead, and to take responsibility in this way for our own life. Logotherapy has
demonstrated to be effective in the treatment of different problems, including addictions,
depression, anger, anxiety, and for fostering psychological well-being [44,45]

The effectiveness of Flow meditation has been tested in various treatment studies
with acceptable size effects (Amutio, et al., 2016, 2018; Franco et al., 2016). [34, 35, 36, 46],
The program includes existential, ethical and spiritual aspects and values, and thus conforms
to Van Gordons™ criteria for Second Generation Mindfulness-Based Interventions
(SG-MBIs) [47]. The program was facilitated by an instructor with extensive experience in
both the practice and teaching of mindfulness meditation techniques.

The main purpose of Flow meditation is for participants to learn to allow their
thoughts to flow, without trying to modify them or interfere with them. The intervention is
not concerned with teaching participants not to think about anything, but seeks to offer an
alternative to conditioned automatic ways of reacting to inner and outer experiences. Each
weekly session is structured as follows:

1. Discussion and feedback on the mindfulness meditation exercises practiced during
the previous week.

2. Ten-minute guided-mindful body-scan.

3. Presentation of the various metaphors and exercises corresponding to each session.

4. Practice of full awareness of breathing for 30 minutes.

Participants were requested to undertake the body-scan and full awareness of
breathing exercises on a daily basis at home for 10 minutes and 30 minutes, respectively.

Ethical considerations

All participants provided informed consent and the study was approved by the Bioethics
Committee of the University of Almeria, Spain. The registered data for each of the
instruments was alphanumerically coded, ensuring confidentiality and anonymity, in order to
comply with the Personal Data Protection Act by the Ethics Committee for Research related
to Human Beings (CEISH). International guidelines for studies with human subjects
described in the Nuremberg Code and in the Declaration of Helsinki were applied. After
completion of all assessment phases, the mindfulness training course was offered to control
group participants.

2.3. Measures
The following measures were administered pre-and post-intervention:

- Healthy Lifestyle Questionnaire. This 12-item measure evaluates the following factors
of healthy lifestyle habits: eating habits (balanced diet and respect for meal times),
tobacco consumption, and rest habits. In the present study, six more items were
introduced with the intention of evaluating also the consumption of cannabis (3 items),
and the consumption of alcohol (3 items), using for this purpose the same items that
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evaluate tobacco consumption, but changing the word 'tobacco’ for ‘cannabis' and alcohol,
respectively. The questionnaire has been validated in Spanish by Leyton et al. [48].
Cronbach s alpha for this questionnaire was 0.79.

- Lifestyles Questionnaire [49]. This 24-item questionnaire measures the following
variables: Externality; Decrease in Food Consumption due to negative emotional
states; Increase in Food Consumption due to negative emotional states; Quantity
Consumption Pattern; and Intake Rate, valued on a frequency scale of 1 to 7 points.
The items "Snacking between meals" (whose frequency has been rated on a 5-point
scale) and "Consumption of low-fat meals and / or beverages" (whose frequency has
been rated on a 7-point scale) are individually analyzed. Cronbach’s alpha for this
questionnaire was 0.84.

2.4. Data analyses

A pre-test/post-test design was used to explore the effectiveness of the intervention in the
participants. The results in the applied instruments were considered dependent variables.
First descriptive statistics for the studied variables were calculated. A repeated measures
ANOVA was performed, when the data distributions were adjusted to a normal one and the
homogeneity tests and the Box M test allowed it. When the statistical requirements to use
this test were not met, we used the Wilcoxon test for intra-subject differences and the Mann
Whitney non-parametric U test for inter-subject differences. As a measure of the effect size,
we used the partial Eta square for the repeated measures ANOVA and for the
non-parametric tests, the Rosenthal r recommended by Wasserstein & Lazar [50] and
expressed as follows: r = z / VN. The results of r were compared, applying the Cohen
[51]classification that indicates that between 0.2 and 0.5, the effect size will be small,
between 0.5 and 0.8, it will be moderate and above 0.8, it will be large. For this partial Eta
square, around 0.01 little effect was considered, around 0.06 moderate effect, and 0.14 large
effect. All statistical analyses were conducted using SPSS version 25.0.

3. Results

3.1. Intervention effects

The mean scores and standard deviations of the variables corresponding to the control and
experimental groups in each of the study phases are shown in Table 1.
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Table 1. Means and standard deviations for each study variable in the Pre-test and Post-test

Pre-test Post-test

Control Experimental Control Experimental
Variables M DS M  SD M SD M  SD
Tobacco use 6.36 3.22 6.50 2.98 6.64 3.39 5.54 2.26
Cannabis consumption 508 273 554 273 532 3.06 492 2.07
Alcohol consumption 6.60 2.59 7.38  3.03 700 281 6.19 2.11
Meal times 6.80 2.10 6.96 2.30 7.32 1.99 7.92 2.27
Balanced diet 6.48 1.38 6.96 1.48 6.56 1.55 8.15 1.40
Rest habits 6.36 1.57 6.92 1.62 6.80 1.29 8.08 1.32
Externality 3156 7.73 31.73 7.15 31.32 8.20 2792 5.78
Decrease in food consumption 2092 544 2185 545  21.92 509 1835 3.03
due to NES
Increase in food consumption 22.68 547 2181 6.19 23.36 5.13 1762 3.61
due to NES
Food consumption amount 1652 429 1627 430 1732 417 1281 251
Snacking between meals 3.20 1.04 331 1.12 336 090 246 051
Consumption of low-fact 33 099 323 121 316 085 338 110
products
Intake rate 6.92 1.89 7.08 1.89 7.36 1.65 6.08 1.06

Note: NES = negative emotional states

Statistically significant differences were obtained between the two groups in the
posttest scores on balanced diet and rest habits (Figure 1), as well as in decreasing in food

consumption due to negative emotional states, increase in food consumption due to

negative emotional states, amount of consumption, snack between meals and intake rate

(Table 2).
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Figure 1. Changes in eating habits and resting habits for the experimental and control groups after the

intervention

Table 2. Differences between groups for the Pre-test and Post-test results (ANOVA and Mann Whitney

U Test)
Variable Pre-test Post-test

ZIF p ZIF p
Tobacco use Z=-.259 .7196 Z=-879 .380
Cannabis consumption Z=-.926 .355 Z=-211 .833
Alcohol consumption Z=-1.09 273 Z=-1.05 .295
Meal times F=.068 .795 F=1.00 .320
Balanced diet F=1.43 237 F=14.75 .000****
Rest habits F=1.57 215 F=12.14 .001***
Externality Z=-.076 .940 Z=-1.45 .146
Decrease in food consumption Z=-541 .589 Z7=-2.52 .012*
due to NES
Increase in food consumption =-.483 .629 Z=-3.86 .000****
due to NES
Food consumption amount Z=-.237 .813 Z=-3.88 .000****
Snacking between meals =-313 754 Z=-3.71 .000****
Consumption of low-fat F=173 .679 F=.663 419
products
Intake rate Z=-317 751 7=-2.92 .004**
*p<.05 *p<.01 F*p=.001 ****p<.001

The Wilcoxon test for related samples showed statistically significant differences
between the scores of the pretest and the posttest of the experimental group in all the
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variables studied except with respect to meal times and consumption of low-fat products. In
the control group, significant differences were also observed in Cannabis Consumption;
Decrease in food consumption due to negative emotional states; increase in food
consumption due to negative emotional states, quantity of consumption, snacks between
meals, consumption of low-fat products and rate intake. However, while in the
experimental group the mean scores between the pretest and posttest increase in balanced
diet and rest habits, and decrease in most of the remaining variables, thus evidencing the
efficacy of the treatment carried out in this group, in the control group differences between
mean scores between pretest and posttest indicate a worsening of healthy habits in these
subjects (Table 3). In addition, in the experimental group, sizeable effects were obtained on
balanced diet and rest habits, whereas moderate effects were observed on alcohol
consumption, respect for meal times, externality, decreased consumption due to negative
emotional states, increased consumption for negative emotional states, and quantity of
consumption.

Table 3. ANOVA and Wilcoxon Test for related samples: Pre-test and post-test intra-group differences
in the study variables and Eta Square

Control Experimental
Variables ZIF p i ZIF p /12
Tobacco use Z=-1.94 .520 271 Z=-3.14 .002** 439
Cannabis consumption Z=-2.45 .014* .343 Z=-3.20 .003** 448
Alcohol consumption Z=-1.31 190 .183 Z=-3.66 .000*** 512
Meal times F=1.09 301 .02 F=-1.28 .054 .073
Balanced diet F=.34 .855 .001 F=7.74 .008** 14
Rest habits F=1.39 .243 .028 F=10.05 .003** A7
Externality Z=-.259 795 .362 Z=-4.03 .000*** 564
Decrease in food Z=-2.85 .004** .399 Z=-3.93 .000*** 550
consumption due to NES
Increase in food Z=-2.70 .007** 378 Z=-4.12 .000*** 577
consumption due to NES
Food consumption amount Z=-3.08 .020* 431 7=-4.21 .000*** 590
Snacking between meals Z=-2.00 .046* .280 Z=-3.17 .002** 443
Consumption of light F=5.22 .027* .096 F=3.21 .079 .062
products
Intake rate Z=-2.31 .021* 323 Z=-2.96 .003** 416

*p <.05 **p < .01 ***p =.000
Note: NES = negative emotional states
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3.2. Effects of intervention by gender

Scores for each of the variables in males and females for the control and experimental
groups in each of the study phases are shown in Tabla 4.

Table 4. Means and standard deviations for each study variable in the Pre-test and Post-test for males
and females in the control and experimental groups

Pre-test Post-test
Control Experimental Control Experimental
Variable
Males Females Males Females Males Females Males Females
M SD M SO M SsD M SD M SD M sOD M DS M SD
Tobacco use 5 25 73 34 67 29 64 31 51 26 77 35 6 24 53 22

Cannabis consumption 43 24 56 29 51 16 57 32 45 28 58 32 48 14 5 2.4

Alcohol consumption 6 217 7 25 73 27 74 33 62 28 75 28 63 19 61 23

Meal times 65 .98 7 26 61 19 74 24 66 12 78 23 66 17 87 22
Balanced diet 66 13 64 15 73 13 68 16 66 17 65 15 79 14 83 15
Rest habits 68 12 61 17 69 13 69 18 66 14 69 12 84 1 79 15
Externality 321 49 312 93 354 63 297 69 305 71 318 91 307 61 265 52

Decrease in  food 219 56 203 54 188 4 235 55 226 54 215 5 16.8 29 192 28
consumption due to

NES

Increase in  food 234 5 222 59 226 61 214 64 242 46 228 55 18 33 174 38
consumption due to

NES

Food consumption 153 3.8 173 45 166 42 161 45 164 31 179 47 126 23 129 26

amount

Snacking between 33 12 31 1 37 13 31 9 35 1 33 9 27 5 23 5

meals

Consumption of 36 11 32 9 27 9 35 13 33 1 31 8 28 8 37 11

low-fat products

Intake rate 67 16 71 21 66 12 73 21 73 16 74 17 61 12 61 1

The ANOVA and the Mann-Whitney U test for independent samples did not
reveal significant differences between men and women for the pre-test scores in the control
and experimental groups. However, statistically significant differences were found in males
between the experimental and control groups in the post-test scores in rest habits, decrease
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in consumption due to negative emotional states, increase in consumption due to negative
emotional states, amount of consumption and snacking between meals. Significant post-test
differences were also found in females between the control and experimental groups in the
following variables: balanced diet, rest habits, increased consumption due to negative
emotional states, quantity of consumption, snacks between meals, and intake rate, and in
tobacco consumption (in the latter a marginally significant difference - p = .058 - was
found) (Table 5).

Table 5. Differences between control and experimental groups in the Pre-test and Post-test results for
males and females (ANOVA and Mann Whitney U-Test)

Pre-test Post-test

Males Females Males Females
Variables Z/F p Z/F p ZIF p Z/F p
Tobacco use Z=-153 125 Z=-673 501 Z=-108 .281 Z=-1.90 .058
Cannabis Z=-148 138 Z-=428 669 Z=-130 .194 Z=-669 .504
consumption
Alcohol Z=-1.20 229 Z=-592 554 Z=-208 .835 Z=-151 131
consumption
Meal times Z=-465 642 Z=-496 .620 Z=-128 .898 Z=-897 .370
Balanced diet F=120 277 F=503 .069 F=3.47 .069 F=2.77  .002**
Rest habits F=.014 905 F=2.34 133 F=8.13 .006** F=4.62  .037*
Externality Z=-123 218 Z=-399 .690 Z=-041 .967 Z=-1.57 .116

Decrease in food Z=-1.27 202 Z=-151 131 Z=-2.34 .019* Z=-123 .218
consumption due to
NES

Increase in food Z=-206 .837 Z=-417 676 Z=-2.81 .005** Z=-2.73 .006**
consumption due to
NES

Food consumption Z=-.615 539 Z=-722 470 Z=-2.34 .019* Z=-3.07 .002**

amount

Snacking between Z=-762 .446 Z=-020 .984 Z=-2.08 .038* Z=-3.21 .001***
meals

Consumption of F=352 .067 F=738 395 F=1.44 .236 F=3.63 .063

low-fat products

Intake rate Z=-043 966 Z=-501 .617 Z=112 112 Z=-2.38 .017*

*p<.05  **p<.0l  ***p< 001
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The ANOVA and the Wilcoxon test for related samples showed statistically
significant differences between the pre-test and post-test scores for males in the
experimental group in the following variables: alcohol consumption, rest habits, externality,
decrease in consumption due to negative emotional states, increase in consumption due to
negative emotional states, and amount of consumption. Similarly, for females of the
experimental group, significant differences were observed between pre-test and post-test in
all variables except meal times and consumption of low-fat products. A better effect of the
treatment is evident in the females of the experimental group than in males.

If we analyze the control group, significant differences are observed in males
between the pre-test and post-test in the variables quantity of consumption, consumption of
low-fat products, and rate of ingestion, while in women differences in cannabis
consumption, decrease in consumption due to negative emotional states, increase in
consumption due to negative emotional states and quantity of consumption are observed.
However, whereas in the experimental group the differences were due to the increase in
good healthy habits, in the control group healthy habits decreased in the intervention
period.

In relation to gender differences in the intervention group, males in the
experimental group obtained large-size effects in rest habits and moderate-size effects were
observed in externality, decreased consumption due to negative emotional states, increased
consumption due to negative emotional states and quantity of consumption. In females of
the experimental group, large effects were obtained in balanced diet and moderate effects
were observed in tobacco consumption, alcohol consumption, rest habits, externality,
decrease in consumption due to negative emotional states, increase in consumption by
states, negative emotions, amount of consumption and consumption of low-fat products
(Table 6).
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Table 6. ANOVAS and Wilcoxon Test for related samples. Intra-group differences for pre-test and
post-test in the study variables for males and females, and effect sizes

Control Experimental
Male Female Male Female

Variables ZIF p ZIF p ZIF p r/ ZIF p r/
Ui Ui

Tobacco use Z=-1.00 317 Z=-1.73 .083 Z=-1.38 .165 317 Z=-2.85 .004** .504

Cannabis Z=-141 157 Z=-2.00 .046* Z=-1.73 .083 398 Z=-2.60 .009** 460

consumption

Alcohol =-1.00 317 =-.962 .336 7=-2.12 .034* 487  Z=-3.02 .003** .535

consumption

Meal times Z=-447 655 Z=-115 251 z=-341 733 078 z=-1.32  .184 234

Balanced diet F=.000 1.00 F=.055 816 F=57 453 012 F=82 .006** .148

Rest habits F=.116 735 F=3.28 077 F=5.4 .024* 011  F=49 .031* .095

Externality Zz=-359  .719 Z=.000 1.00 Z=-268  .007** 616 Z=-3.1 .002%* 549

Decrease in food £=155 JA21 Z=-2.33 .020* z=-221 .027* 508 Z=-331 .001*** .586

consumption
due to NES

Increase in food Z=-1.83 .068 Z=-2.07 .038* 7=-2.37 .018* 545 7=-3.42 .001*** .606

consumption
due to NES

Food Z=241  .016*  Z=-201  .045*  Z7=-253  .012* 582 Z=-343  .001*** 607
consumption

amount

Snacking Z=-141 157 Z=-141 157 Z=-189  .059 434 7=-260  .009** 460
between meals

Consumption of F=46 037 F=1.36 249 F=57 455 012 F=27 107 .054
low-fat products

Intake rate 7=-2.12 .034* Z=-1.31 .187 Z=-.966 .334 222 Z=-2.80 .005** 496

*p<.05  **p<0l  ***p< 001

Note: NES = negative emotional states
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4. Discussion

The current study compared a Second-Generation Mindfulness-Based Intervention
(SG-MBI; Van Gordon et al.,[47,52]) known as Flow Meditation (FM - Meditacin-Fluir)
with a waiting list control group to investigate the effects of mindfulness on life habits in a
sample of university students. Compared to first-generation mindfulness-based interventions,
SG-MBIs employ a slightly different model of mindfulness that emphasizes the importance
of non-attachment to self, as well as to psychological and somatic symptoms. Results showed
that the mindfulness intervention was effective in reducing maladaptive life habits,
especially for eating (balanced diet, food intake), alcohol and drug consumption, and
maladaptive resting habits, in a sample of young university students. Gender differences
were found in the efficacy of the intervention, where females experienced significant
changes in eating habits, as compared to males. This is an important finding if we take into
account that eating disorders are more frequent in women and the fact that the social
pressure to conform to a normative body image is higher for females. Therefore, the
females of this sample may have been more sensitive to change their eating habits.

Maladaptive eating, including eating disorders, frequently persist in adulthood even
in the face of significant deterioration in psychological and physiological wellness and
overall quality of life [9, 53]. They have a strong negative impact on family and social
engagement and impose substantial health-care and social services costs [54], and also
non-health-care costs associated with obesity, such as job/ school absenteeism, with its
negative consequences on work and academic performance [55]. More specifically, there is a
high prevalence in the students population of mental health issues such as anxiety and
depression, significantly increasing the risk of mental health and disordered eating
development in the future [55,56]. Fortunately, mindful eating programs have proven to be
effective in improving body image, reducing eating disorder symptomatology, and
preventing weight gain [57, 58].

Our findings concerning enhancements in resting habits are also consistent with
studies showing improvements in the number of hours of sleep and sleep quality after eight
weeks of mindfulness training, including flow meditation [35,59] This is a relevant finding
since insufficient rest due to bad sleeping habits is related to poor academic performance
[13].

Significant differences were also found in the studied variables in the control group,
but these were due to a worsening of the habits (e-g., substance consumption). It would be
interesting to know if this worsening of health habits was due to the proximity of the
exams.

In terms of possible mechanisms of action, in the present study, in addition to
decreased hyperarousal of the sympathetic nervous system and increases in parasympathetic
activation through relaxation, mindfulness may have improved life habits via the cultivation
of new metacognitive resources (e.g., detachment from self-referential processing and
acceptance) that increase perceptual distance from internal and external stimuli [46,47,52]
This is consistent with previous studies of Flow Meditation in which mindfulness was shown
to be effective in adolescents with high levels of aggressiveness and lack of impulse control
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[34]. In addition, mindfulness approaches can intervene by improving regulation of
emotions [17, 30] and increasing the experience of positive emotional states [20, 60].

The findings of the present study should be considered in light of their limitations
that include (i) a small sample size, (ii) the absence of an active control condition, (iii)
reliance on self-report measures, (iv) lack of follow-up assessment. It would be useful to
investigate maintenance effects over a longer period of time.

The current study showed that flow meditation was effective for reducing unhealthy
habits, including maladaptive eating disorders, addictive behaviours, and bad resting habits.
Further research is warranted to replicate the findings of this study, as well as to understand
the mechanisms that lead to improvements in health habits following participation in
mindfulness training. The potential effects of mindfulness go beyond simply inducing a
state of relaxation [18, 20]. An additional mechanism of action would be through attitude
change [53]. In this sense, and over the past decade mindfulness has increasingly been
linked to sustainable consumption linked to changes in attitudes and intentions, and the
ability to use inner states and processes to change consumption behaviours [53, 61]
Schools, universities and community public health practitioners should provide prevention
and intervention efforts among the target population [62]. Given their increasing prevalence
of maladaptive health habits among this population, and the associated health-related risks
and concurrent psychopathology, greater attention is warranted to improve the efficacy of
existing treatments. University and college arenas represent an important opportunity for
health and nutritional education.
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