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Summary
Objectives: The purpose of this study was to pilot a brief (6-week) group curriculum for providing
mindfulness training to obese individuals, called Mindful Eating and Living (MEAL).
Setting and design: Participants were recruited through a local Young Men’s Christian Associa-
tion (YMCA) in spring 2006. Data was collected at three time points: baseline, completion of
intervention (6 weeks), and 3-month follow-up (12 weeks).
Intervention: Six weekly two-hour group classes (with two monthly follow-up classes). Con-
tent included training in mindfulness meditation, mindful eating, and group discussion, with
emphasis on awareness of body sensations, emotions, and triggers to overeat.
Main outcome measures: Key variables assessed included changes in weight, body-mass index
(BMI), eating behavior, and psychological distress. In addition, physiological markers of car-
diovascular risk were evaluated including C-reactive protein (hsCRP), adiponectin, low-density
lipoprotein (LDL), and plasminogen activator inhibitor-1 (PAI-1).
Results: Ten obese patients enrolled with a mean BMI of 36.9 kg/m2 [SD ± 6.2]. The mean weight
was 101 kg/m2 and the mean age was 44 years (SD = 8.7; range = 31—62). Compared to baseline
data, participants showed statistically significant increases in measures of mindfulness and
cognitive restraint around eating, and statistically significant decreases in weight, eating dis-
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inhibition, binge eating, depression, perceived stress, physical symptoms, negative affect, and
C-reactive protein.
Conclusions: This study provides preliminary evidence that a eating focused mindfulness-based
intervention can result in signi
distress in obese individuals.
© 2010 Elsevier Ltd. All rights re
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Weight and inflammation markers. In addition to
ARTICLE+Model
CTIM-1044; No. of Pages 5

Psychological distress has been shown to play a role in
inge-type eating behaviors,1 which are generally charac-
erized by the repeated, uncontrolled consumption of large
mounts of food in short periods of time.2 Research suggests
hat people who engage in binge eating are also at increased
isk for obesity,3 which increases a person’s risk for devel-
ping several serious obesity-related health conditions such
s cardiovascular disease and diabetes.4,5

Mindfulness-Based Stress Reduction (MBSR) is a well-
stablished, systematic patient centered educational
pproach that uses training in mindfulness meditation to
ncrease awareness and the ability to respond skillfully
o experiences that contribute to emotional distress and
aladaptive behavior.6 Mindfulness meditation is not a

elaxation or mood management technique. Rather, it is a
ighly refined, systematic attentional strategy to ‘‘reduce
ognitive vulnerability to reactive modes of mind that might
therwise heighten stress and emotional distress’’ (Bishop,
004, p. 231).7 Mindfulness approaches have been exten-
ively shown to be an effective intervention for treatment
f both psychological and physiological symptoms, including
epression, anxiety, and cardiovascular improvements.8,9

n addition, recent preliminary evidence suggests that
odified mindfulness-based interventions can reduce binge-

ype eating in obese people, though weight loss was not
ocumented.10—12

The purpose of this study was to replicate preliminary
ndings by piloting a brief (6-week) group curriculum for
roviding mindfulness training to obese individuals, called
indful Eating and Living (MEAL).10 MEAL is designed to

pecifically teach skills which lead to increased awareness of
ating, emotions, and negative self-judgment. The goal is to
elp participants cultivate awareness of their behaviors and
educe automatic eating, ideally resulting in less binge-type
ating behavior and improved psychological functioning.
e hypothesized that MEAL would be associated with an

mprovement in mood, eating behavior, and metabolic mark-
rs, and a decrease in weight and inflammation at both
-week and 12-week follow-up.

ethods

articipants and procedure

he participants were 10 adults (7 women) recruited in
arch 2006, through a local YMCA; the site of where

he intervention was held. This study was reviewed and
pproved by the University of New Mexico’s Human Research
nd Review Committee. All participants started and finished
he course at the same time. Inclusion criteria included a
MI of at least 30 kg/m2, and a willingness to commit to
he course and the research study. Exclusion criteria were
evere acute mood disorder, psychosis, and current known
ubstance abuse. Research questionnaires were completed
t a separate location with research assistants who were not
nvolved in teaching the course.
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indful Eating and Living (MEAL) intervention

EAL is a mindfulness-based training program which is
esigned specifically for overweight/obese individuals. The
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ormat is a 6-week curriculum, taught in weekly sessions of
-h each. Specific exercises include mindfulness meditation,
roup eating exercises, and group discussion. Participants
se written materials and compact discs at home on a
aily basis. The MEAL curriculum has elements of other
indful eating curricula,11,12 but in a briefer format with
inimal didactic information. It emphasizes brief daily med-

tation, and pairing meditation with eating. This enables
articipants to individually examine hunger and satiety
ues, the qualities of foods they crave, and emotional and
ognitive states associated with eating. Each MEAL class
ncludes an eating exercise, with a variety of foods and
n several common meal situations (hungry, full, alone,
ocial).

Instruction was provided by the author of the MEAL
urriculum (author BMS). During the classes, participants
ere exposed to sitting meditation, eating meditations,

ight yoga, walking meditation, and group discussion. Gen-
ral information on diet, exercise, calories, and nutrition
as also provided, but emphasis was repeatedly placed on
irect experiences during the meditation rather than fund
f knowledge. At home, participants were required to listen
o a recorded 10-min mindfulness meditation each day, and
ncouraged to engage in as much mindful eating as possible.
xercise was not part of the curriculum, but basic yoga and
alking meditations were performed during some classes,
nd participants were encouraged to increase their general
hysical activity by 5—10% each week.

sychological and eating measures

utcome measures were administered at three time points:
aseline (week preceding intervention), intervention com-
letion (6 weeks), and 3-month follow-up (12 weeks).
he questionnaires assessed demographics, eating behav-

or, and psychological functioning. Eating behavior was
ssessed by the 50-item Three-Factor Eating Question-
aire (TFEQ)13 and the 16-item Binge Eating Scale (BES).2

epression and anxiety were assessed by the 21-item Beck
epression Inventory (BDI)14 and the 21-item Beck Anx-

ety Inventory (BAI).15 Perceived stress was assessed by
he Perceived Stress Scale (PSS)16 and physical symptoms
ere assessed by asking participants to rate the extent

o which they had experienced 12 physical symptoms over
he last month including ‘‘indigestion’’, ‘‘headaches’’,
nd ‘‘feeling weak all over’’. The 20-item Positive and
egative Affect Schedule (PANAS) was used to assess
ffect.17

Mindfulness was assessed by the 39-item Kentucky Inven-
ory of Mindfulness Skills (KIMS) which includes four
ubscales: observe, accept, awareness, and describe.18

ll selected instruments have been used in adult obesity
nd mindfulness studies and have demonstrated adequate
xternal validity, internal consistency, and test—retest reli-
bility.
indful Eating and Living (MEAL): Weight, eating behavior,
d intervention for people with obesity. Complement Ther

ollecting height, weight and waist/hip measurements, par-
icipants also completed an oral glucose tolerance test
nd blood draws to measure C-reactive protein (hsCRP),
diponectin, low-density lipoprotein (LDL), and plasminogen
ctivator inhibitor-1 (PAI-1)

dx.doi.org/10.1016/j.ctim.2010.09.008
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Pilot study: Mindful Eating and Living (MEAL)

Data analysis

SPSS version 14.0 was used for all data analyses. Paired t-
tests (2-tailed, ˛ = 0.05) were used to compare baseline,
post-intervention, and follow-up means on dependent vari-
ables. Trends (p < 0.10) are noted because of the small
sample size. Tests for multiple comparisons were not used
because this was a pilot study and an exploratory analysis.
Cohen’s d was use to estimate the magnitude of treatment
effect sizes at post-intervention and follow-up relative to
baseline status.19 For Cohen’s d, an effect size of 0.2—0.3
is considered a ‘‘small’’ effect, around 0.5 a ‘‘moderate’’
effect and 0.8—1.0 a ‘‘large’’ effect.20 Missing data was
handled by carrying over the data from the last time point
collected.

Results

Ten obese patients enrolled with a mean body-mass
index (BMI) of 36.9 kg/m2 [SD ± 6.2]. The mean weight
was 101 kg/m2 and mean age was 44 years (SD = 8.7;
range = 31—62). Six subjects were Caucasian; two were
Hispanic, and two were Native American. Five subjects
were married, four subjects were single, and one sub-
ject was divorced. The mean annual income range was
US$50,000—75,000. One participant had completed high
school, and the other nine participants completing at least
some college. All subjects completed the intervention and
attended each session except one subject who missed one
session due to a planned absence. No subjects were dropped
from the program. One subject did not complete question-
Please cite this article in press as: Dalen J, et al. Pilot study: M
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naires at the 3-month follow-up point (12 weeks) and so data
collected at post-intervention (6 weeks) was carried over
and used for that missing time point.

We hypothesized that MEAL would be associated with
a decrease in weight and inflammation and an improve-
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Table 1 Treatment-related changes from baseline in eating and

Outcome variable Baseline (week 0) Post-intervention

Mean Mean p

Mindfulness
Observe 37.7 (7.7) 44.5 (7.7) 0
Accept 29.3 (6.1) 32 (5.4) 0
Awareness 28.6 (5.5) 31.9 (5.8) 0
Describe 26.1 (5.7) 30.0 (5.7) 0

Eating behaviors
Cognitive restraint 8.8 (6.1) 14.1 (5.4) 0
Disinhibition 9.5 (4.6) 6.4 (2.8) 0
Hunger 7.6 (3.9) 4.6 (3.5) 0

Binge eating 16.2 (5.4) 9.2 (5.1) 0
Depression 12.5 (9.6) 9.3 (9.4) 0
Anxiety 13.4 (12.1) 8.7 (9.0) 0
Perceived stress 18.0 (7.6) 15.8 (8.9) 0
Physical symptoms 15.0 (6.3) 11.9 (8.8) 0
Negative affect 23.9 (8.9) 16.8 (8.8) 0
Positive affect 32.8 (6.1) 35.5 (6.5) 0

Note: Data are reported as mean, standard deviation in parentheses.
* Interpretative ranges: 0.2 = small, 0.5 = medium, and 0.8 = large.
 PRESS
3

ent in metabolic markers. All participants significantly
ost weight. Average weight among all participants went
rom 101 kg to 97 kg over 12 weeks, for a mean weight
oss of 4 kg (p < 0.01). Average BMI among all participants
ent from 37 kg to 35.7 kg over 12 weeks, for a mean BMI

oss of 1.3 kg (p < 0.01). There was also a reduction in C-
eactive protein (hsCRP) from 0.30 to 0.24 mg/dl over 12
eeks (p < 0.04). There were no significant changes observed

n other markers of cardiovascular risk, such as glucose,
diponectin, low-density lipoprotein (LDL), or plasminogen
ctivator inhibitor-1 (PAI-1).

Table 1 displays the mean scores for eating behaviors and
ach of the psychological outcome measures for the three
ime points; baseline, completion of intervention (6 weeks),
nd 3-month follow-up (12 weeks). We hypothesized that
here would be an increase in mindfulness, and cognitive
estraint around eating and a decrease in eating disinhibi-
ion, hunger, and binge eating scores post-intervention and
t 3-month follow-up. As shown in Table 1, compared to
aseline, moderate to large increases were observed in sub-
cales related to mindfulness at both 6 weeks and 12 weeks
ncluding the observe (p = 0.003; p = 0.03, respectively),
ccept (p = 0.07; p = 0.02, respectively), awareness (p = 0.04;
= 0.02, respectively), and describe (p = 0.01; p = 0.002,

espectively) subscales. Increases in cognitive restraint were
een at both 6 weeks (p = 0.02) and 12 weeks (p = 0.05)
ompared to baseline. In addition, large decreases in disin-
ibition or loss of control over eating and binge eating were
bserved at both 6 weeks (p = 0.05; p = 0.003, respectively)
nd 12 weeks (p = 0.02; p = 0.001, respectively). A large
ecrease in hunger was observed at 6 weeks (p = 0.02) but
as only significant at a trend level by 12 weeks (p = 0.09).
indful Eating and Living (MEAL): Weight, eating behavior,
d intervention for people with obesity. Complement Ther

Lastly, we hypothesized that there would be a decrease
n psychological distress post-intervention and at 3-
onth follow-up. Moderate to large decreases were

bserved at both 6 weeks and 12 weeks for depres-
ion (p = 0.002; p = 0.05, respectively), physical symptoms

psychological variables.

(week 6) Follow-up (week 12)

d* Mean p d*

.003 0.8 42.3 (7.9) 0.03 0.6

.07 0.5 34.5 (2.1) 0.02 1.1

.04 0.6 33.0 (3.4) 0.02 0.6

.008 0.7 32.4 (4.4) 0.002 1.2

.02 0.9 13.8 (6.2) 0.03 0.8

.05 0.8 4.5 (2.5) 0.02 1.4

.02 0.8 4.6 (3.5) 0.09 Trend

.003 1.3 7.2 (2.3) 0.001 2.2

.002 1.3 7.8 (5.5) 0.05 2.2

.01 0.8 10.0 (10.7) 0.07 Trend

.22 NS 13.9 (7.8) 0.02 0.5

.05 0.4 9.3 (8.7) 0.01 0.8

.001 0.8 17.8 (8.7) 0.03 0.7

.21 NS 35.7 (6.5) 0.21 NS

dx.doi.org/10.1016/j.ctim.2010.09.008
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p = 0.05; p = 0.01, respectively), and negative affect
p = 0.001; p = 0.03, respectively). Differences in perceived
tress were not found at 6 weeks but a moderate decrease
as found by 12 weeks (p = 0.02). A significant decrease in
nxiety was observed at 6 weeks (p = 0.01) but was only
ignificant at a trend level by 12 weeks (p = 0.07). No dif-
erences were seen in regard to positive affect.

iscussion

he purpose of this study was to pilot a brief curriculum for
roviding mindfulness training to obese individuals, called
indful Eating and Living (MEAL). All participants lost weight
nd a reduction in C-reactive protein was observed. In addi-
ion, moderate to large effect sizes were seen for all eating
nd psychological variables examined, except for positive
ffect. This parallels similar studies which have shown cor-
elations between mindfulness, changes in eating behavior,
nd psychological distress.10—12

The dysregulation model of obesity forms the foundation
f the mindful eating approach to obesity. This model posits
hat many obese individuals have lost the ability to recog-
ize or respond to internal cues of hunger, taste, satiety,
nd fullness.21—23 In addition, avoidance of unpleasant emo-
ions, and reduced coping skills may play a role in eating
ehaviors.24 When exposed to negative emotions, some peo-
le tend to use avoidant or impulsive styles of coping and
ften overeat in response to stress, consuming excess calo-
ies in an automatic and dissociative fashion.11,25—27 Many
opular diets focus on restricting calories without provid-
ng a means to restore the body’s natural ability to regulate
ating behavior.

By promoting awareness of emotional states and phys-
ological signals, mindfulness meditation may increase
he ability to recognize and respond to normal satiety
ues. Mindfulness training involves purposeful and sustained
ttention to internal dialogues and bodily cues which could
acilitate assessment and potential re-patterning of auto-
atic behaviors. This could be a particularly salient feature

n changing conditioned patterns of eating, which typi-
ally have developed over years. In contrast to a focus
n cutting calories, mindfulness help people reduce weight
nd improve health by restoring the individual’s ability to
etect, and respond to, natural cues of hunger and satiety.

There are several limitations to this study. First, the find-
ngs cannot be generalized to normal weight and overweight
ndividuals because the sample was small and limited to peo-
le with obesity. Second, there was no control group, making
t difficult to know if the results were due to regression to
he mean or placebo effects. Third, the follow-up period was
elatively short making it impossible to know if the changes
ould be maintained over a longer period of time. Fourth,
ata on compliance with home meditation practice was not
ollected which would have helped determine whether the
hanges were due to meditation itself, rather than group
articipation. Future research with a larger sample, a more
Please cite this article in press as: Dalen J, et al. Pilot study: M
and psychological outcomes associated with a mindfulness-base
Med (2010), doi:10.1016/j.ctim.2010.09.008

igorous design and broader demographics could address
hese gaps. In addition, examination of outcomes needs to
e expanded to include actual dietary intake as most mind-
ul eating studies have only focused on eating behaviors such
s binge-type eating.
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In conclusion, MEAL appears to be a promising approach
o mindful eating, weight loss, and possibly for initiating a
ost of positive changes in health and functioning. MEAL was
ot only associated with weight loss but also improvements
n eating behaviors, reductions in psychological distress, and
mprovements in some important physiological indices. To
onfirm these preliminary findings, a randomized controlled
nvestigation of MEAL and a comparison group is under way.
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