Received: 5 January 2020

Revised: 23 June 2020

Accepted: 5 July 2020

DOI: 10.1002/0sp4.441

ORIGINAL ARTICLE

Obesity Science and Practice WI LEY

Comparison of mindful and slow eating strategies on acute

energy intake

Anna Peluso Simonson PhD?
Bethany Barone Gibbs PhD? |

John Michael Jakicic PhD*

1Department of Exercise Science and Sport
Studies, John Carroll University, University
Heights, Ohio, USA

2Department of Health and Human
Development, University of Pittsburgh,
Pittsburgh, Pennsylvania, USA

3Department of Psychiatry, University of
Pittsburgh, Pittsburgh, Pennsylvania, USA

“Healthy Lifestyle Institute, University of
Pittsburgh, Pittsburgh, Pennsylvania, USA

Correspondence

Anna Peluso Simonson, PhD, Department of
Exercise Science and Sport Studies, John
Carroll University, 1 John Carroll Boulevard,
University Heights, OH 44118, USA.

Email: asimonson@jcu.edu

Funding information

University of Pittsburgh Council of Graduate
Students in Education; University of Pittsburgh
School of Education

| Kelliann Kathleen Davis PhD? |
Elizabeth Mary Venditti PhD® |

Summary

Mindfulness and slow eating techniques are commonly recommended to achieve
weight loss within behavioural weight management programmes; yet the role of
these eating strategies on acute energy intake (El) and satiety are not clear. This
study investigated the effects of mindful and slow eating strategies on acute El and
satiety. Twenty-four participants were randomized to one of three eating conditions
(EAT, MIND, SLOW). For the EAT condition, participants were instructed to eat as
they normally would for both test meal sessions. For the SLOW condition, partici-
pants were instructed to eat as they normally would for their first test meal session
and to slow their eating for the second test meal session. For the MIND condition,
participants were instructed to eat as they normally would during their first test meal
session and were given brief instructions on mindful eating for their second test meal
session. For each condition, participants were provided ad libitum access to a test
meal, and El was calculated based upon food consumed. Participants rated their level
of satiety following each meal. There were no significant differences in El between
eating strategy conditions. There was a trend towards a decrease in energy intake in
the MIND condition compared with the EAT condition and a prevention of increased
intake in the SLOW condition. There were no significant differences in ratings of sati-
ety between conditions. Although, neither mindful nor slow eating strategies signifi-
cantly decreased acute El or satiety; the results suggest that both strategies blunted
the increase in El observed in EAT that occurred across two eating episodes, which
may suggest that these strategies can be important for modifying eating behaviour
that may contribute to body weight regulation. Additional appropriately designed

studies investigating these strategies appear warranted to confirm these findings.
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SIMONSON ET AL.

1 | INTRODUCTION

Rates of obesity are increasing in the United States.! Many strategies
are being implemented across different types of behavioural weight
management programmes in an attempt to combat this rise, including
reduced eating rate and a practice in mindful eating. Reduced eating
rate is a strategy that is frequently used in standard behavioural
weight loss interventions. It has been postulated that increased inges-

t23; yet one pro-

tion rate is positively associated with body weigh
spective trial found that faster eating or a change in eating speed was
not associated with increased risk for obesity at 3 years.* Strategies
to reduce eating speed have included decreasing bite size,>578 utiliz-
ing smaller utensils,®> increasing chewing frequency,® or creating
within meal pauses by taking sips of water or putting utensils down
between bites.>>® However, evidence regarding the effect of slower
eating rate on energy intake is varied in that some studies suggest an
associated with a decrease in caloric intake,>® whereas others show
either no effect®”?1° or an increase in intake.*%12

Mindfulness is an approach that has been implemented in behav-
ioural interventions for weight management and eating behav-
jour.r®* It is often incorporated as part of acceptance-based
behavioural treatments where the focus is acceptance of negative
experiences and promotion of behaviours aligning with goals rather
than total the avoidance of negative experiences that is often the
emphasis in standard behavioural weight management programmes.t®
Mindful eating has been defined as “the nonjudgmental awareness of
physical and emotional sensations while eating or in a food-related
environment.”*® Mindfulness-based eating interventions employ the
basic principles that involve awareness to internal cues (i.e., hunger
and satiety) to avoid overconsumption and utilizing external cues
(reducing portion sizes and distractions while eating, and eating
slowly) to assist in achieving awareness.'® Mindfulness-based inter-
ventions have been shown to reduce energy intake,'” change obesity-
related eating behaviours,'® and result in decreased weight.'?

Few studies have attempted to examine the effect of strategies
to reduce eating rate and prompt mindful eating on acute energy
intake. Thus, the current study compared strategies to reduce eating
rate and elicit mindful eating to a control condition to examine the
effects on acute energy intake and subjective ratings of satiety. We
hypothesized that energy intake would be lower and perceived satiety
would be greater when comparing both of these strategies to the con-

trol condition.

2 | MATERIALS AND METHODS
2.1 | Participants

This study recruited 24 participants. Eligibility criteria included age of
18-55 years, a BMI between 18.5 and <40.0 kg/m?, and ability to
provide informed consent. Participants were excluded from the study
for the following reasons: (1) currently pregnant and/or lactating or

pregnant and/or lactating during the previous 6 months; (2) current
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diagnosis of an eating disorder or current treatment for other psycho-
logical issues, taking psychotropic medications, or having received
treatment with psychotropic medications within the previous
6 months; (3) current diagnosis of any medical condition that may
alter metabolism (i.e., thyroid disease) and/or current use of medica-
tions that could affect weight or eating patterns (i.e. synthroid);
(4) reporting irregular menstrual cycles (<25 days or >35 days
between cycles); (5) previous or current mindfulness practice (>1 day
of meditation per week over the past month); (6) self-report of current
slow rate of eating (self-report of “very slow” usual eating rate com-
pared to other people); (7) allergy to any food ingredient included in
the preload and condition meals (i.e., dairy and gluten); (8) dislike of
any food included in the preload and condition meals (i.e., macaroni
and cheese and meal replacement shakes); (9) currently trying to lose
or gain weight; and (10) history of bariatric surgery.

Recruitment efforts attempted to identify an equal number of

2 or

participants by both sex and obesity status (BMI < 30.0 kg/m
BMI = 30.0 kg/mz). Individuals deemed to be potentially eligible based
on initial screening attended an orientation visit to obtain informed
consent and to complete additional baseline assessments to confirm
eligibility. The Institutional Review Board at the University of Pitts-

burgh approved all study procedures.

2.2 | Experimental design

This study implemented a randomized experimental design with par-
ticipants engaging in two acute eating episodes that were separated
by at least 2 days but no more than 4 days. Visits were conducted
between days 7 and 21 of a female participant's menstrual cycle in
order to minimize the effect of hormone concentrations on satiety
outcome measures. Random assignment, with stratification by sex and
obesity status, was to one of the three experimental conditions with
all participants being exposed to the control condition for the first
experimental session and the control condition, slow eating strategies,
or mindful strategies for the second experimental session. Participants
followed the study protocol depicted in Figure 1, and specific proto-
cols for each conditioned are described below.

Described below is the first eating episode that is control eating
strategy condition (EAT); whereas for the second experimental session
(Visit 3), the participant was randomized to follow the protocol for
EAT, the slow eating strategy condition (SLOW), or the mindful eating
strategy condition (MIND). A number of designs were considered, and

the rationale for this design includes the following:

1. The use of the EAT condition for the first experimental condition
was included to allow participants to acclimate to the laboratory
environment for an eating episode prior to the second experimen-
tal session to minimize the potential impact of only having one eat-
ing episode occur in the laboratory, which could have also
impacted the results.

2. The use of EAT also allowed us to compare the effect of each eat-

ing episode that occurred in the second eating episode to the same
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Consent

Height and Weight

Baseline questionnaires

Provide liquid meal replacement

Visit 1: Orientation/Baseline Assessment

FIGURE 1 Consort diagram

!

* Consume liquid meal replacement at home

*  Review study procedures

* Report to lab 4 hours following meal consumption

v

4 Visit 2: Control Test Meal Session h

* Read session script

*  Provide macaroni and cheese meal

* Listen to standardized audio instructions

* Consume meal according to instructions Questionnaires
. J administered at

v the end of both

4 Visit 3: Randomized Test Meal Session h testing sessions

* Read session script

*  Provide macaroni and cheese meal

e Listen to standardized audio instructions
\' Consume meal according to instructions )

8 EAT

-2 men: BMI < 30.0 kg/m?
-2 men: BMI = 30.0 kg/m?
-2 women: BMI < 30.0 kg/m?
-2 women: BMI = 30.0 kg/m?

8 SLOW

-2 men: BMI < 30.0 kg/m?
-2 men: BMI 2 30.0 kg/m?
-2 women: BMI < 30.0 kg/m?
-2 women: BMI = 30.0 kg/m?

8 MIND

-2 men: BMI < 30.0 kg/m?
-2 men: BMI 2 30.0 kg/m?
-2 women: BMI < 30.0 kg/m?
-2 women: BMI = 30.0 kg/m?

control rather than just comparing EAT, SLOW, and MIND cross-
sectionally.

3. A counter-balanced design was also considered. However, it was
decided to use EAT as the first eating episode rather than allowing
SLOW or MIND to be used as the first eating episode followed by
EAT for some participants. This decision was made so that SLOW
and MIND would not influence EAT, which served as the control,
when EAT may have occurred as the second eating episode.

4. The ordering of test meal sessions in the study allowed us to see
not only differences among the EAT, MIND, and SLOW groups,
but also if the conditions actually impacted the way participants
ate. We attempted to control for this threat through randomization
of what condition would occur at the second test meal session;

thus, any repeat testing effects would be similar among conditions.

2.3 | Procedure
2.3.1 | Orientation/baseline assessment visit (Visit
1)

During screening, participants underwent assessment of height (mea-
sured to the nearest 0.1 cm using a wall mounted stadiometer) and
weight (measured to the nearest 0.1 kg using a digital scale) and com-
pleted questionnaires to confirm other eligibility criteria and to obtain
demographic information. To further characterize participants by

levels of dietary restraint, as this construct has the potential to impact

some aspects of eating behaviour,®?° each individual also completed
the Three-Factor Eating Questionnaire (TFEQ).*

After the completion of the assessment visit, in order to stan-
dardize energy intake and volume prior to each test meal session,
participants were provided with a liquid meal replacement shake.
Participants were instructed to consume this as their only food in
the morning of their test meal sessions. The macronutrient composi-
tion of this meal replacement was 350 calories, 28% fat, 57% carbo-
hydrate, and 15% protein. Participants were given the following
pretesting guidelines: (1) consume the liquid meal replacement 4 h
prior to their scheduled testing time, (2) abstain from all other food
or beverages, with the exception of water, on the morning of the
testing session, and (3) abstain from structured moderate-to-
vigorous intensity physical activity, alcohol, and caffeine for 12 h

prior to their visit.

2.3.2 | Experimental sessions (Visits 2 and 3)

Participants reported to the research centre on the morning of their
experimental sessions and adherence to the pretesting guidelines (see
above) were verified. If a participant did not adhere to the guidelines,
he/she was rescheduled for another date. The participant was
escorted to a small, private room and was seated alone, with all per-
sonal items placed in a locked drawer. Procedures were reviewed with
the participant, and a member of the study staff reads a standardized

script with information and instructions regarding the experimental
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condition that was being implemented during that study visit. The first
experimental session (Visit 2) involved all participants following the
protocol described below for the EAT; whereas for the second experi-
mental session (Visit 3), the participant was randomized to follow the
protocol for either EAT, SLOW, or MIND. The specific details of these
conditions are described below.

2.3.3 | EAT experimental condition

This condition involved participants listening to a standardized audio
recording that contained information for the test meal including
instructions to eat until “comfortably full” and to consume water ad
libitum during the session. In addition, a neutral, non-eating-related
audio passage on the national park system was played for the first
experimental session, and if randomized to EAT for the second experi-
mental session, the neutral, non-eating-related passage was about
tiny vacation homes.

2.3.4 | SLOW experimental condition

The SLOW experimental condition consisted of participation in slow
eating strategies during the test meal. A standardized audio recording
instructed participants to eat until they are “comfortably full” and to
consume water ad libitum during the session. The recording also con-
tained information for the test meal including instructions to put their
fork down in between bites, chew each bite at least 15-30 times, and

swallow completely before picking up their fork for the next bite.

2.3.5 | MIND experimental condition

The MIND experimental condition consisted of participation in mind-
ful eating strategies during the test meal. The standardized audio
recording instructed participants to eat until they are “comfortably
full” and to use the provided water to cleanse their palate between
bites. The recording also contained instructions on how to consume
the meal mindfully, including taking deep breaths, staying aware of
and rating their hunger, and savouring the meal by focusing on the

taste, smell, texture, and colour of the food.

2.3.6 | Food used for the test meal

To standardize meals across time and between groups and to ensure
participants could eat until “comfortably full,” preportioned, packaged,
family-size microwavable macaroni and cheese portions were served.
This family-sized commercially available macaroni and cheese food
contained 1550 calories with a macronutrient composition of 46% fat,
36% carbohydrate, and 17% protein. Test meals were prepared via
microwave according to package instructions. After each experimental

condition, the amount of food consumed was measured to determine
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energy intake and the amount of water consumed was quantified. In
an effort to mask participants to the primary outcome (energy intake
during each test meal), meal satisfaction and enjoyment were assessed

on a visual analogue scale following each experimental condition.

2.3.7 | Assessing compliance to experimental
procedures

All experimental sessions were video recorded for later review using a
hidden camera. The video was reviewed to confirm the duration of
the eating session and that no situations occurred during the experi-
mental session that would deem any of the data to be considered
invalid (e.g., disposing of food or water other than through consuming
it). The video recording was also used to confirm adherence to the
slow eating strategy for those in the SLOW condition. Adherence in
the SLOW condition was a priori defined as engaging in the pre-
scribed strategies for 280% of the session.

Following the second experimental session, all participants com-
pleted the Mindful Eating Questionnaire (MEQ).2? This questionnaire
was used to assess whether there were differences in mindful eating
between the three experimental conditions (EAT, SLOW, and MIND)
and whether participants in MIND were engaging in mindful eating. A
MEQ score of 22.5 was defined a priori as a threshold for defining
engagement in mindful eating.

2.3.8 | Affect, hunger, and satiety

To assess the impact of other factors that have been suggested to
influence energy intake, such as emotional stress and changes in psy-
chological factors,?° the Positive and Negative Affect Scale (PANAS)?®
was utilized as a process measure both prior to and following the eat-
ing session during each experimental visit. Specifically, to investigate
the potential effects of eating in a laboratory setting on psychological
factors across groups, alertness and attentiveness scores from the
PANAS were measured. After completion of each test meal session,
the participant also reported their hunger and satiety using visual ana-

logue scales (VAS).

2.4 | Statistical analysis

A power analysis was performed using G*Power version 3.1.9.2 (Faul,
Erdfelder, Lang & Buchner, Universitit Kiel, Germany) to estimate the
sample size needed to detect a meaningful difference in energy intake
between the experimental conditions. A clinically meaningful differ-
ence in energy intake between the experimental conditions was
defined as 65 kcal, and a standard deviation of 155 kcal that was
reported in a prior study of eating rates. The work published by
Andrade et al® was used to inform the sample size estimate for this
current study, with the prior work reporting a standard deviation of

155 kcal and a sample size of 30 to investigate the effects of eating
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slowing on energy intake and appetite. Thus, using a standard devia-
tion of 155 kcal between eating conditions, the current study
assumed that that 65 kcal would be a clinically meaningful difference
in energy intake between the experimental conditions, which would
result in an effect size of 0.42. Assuming o of 0.05, statistical power
of at least 80%, a plausible correlation between repeated measures
(r = 0.50), and sphericity (¢ = 1.0), it was estimated that eight partici-
pants per condition (N = 24 total) would be required for this study.

Data were examined for normality and homogeneity of variance.
Data that were not normally distributed were transformed or analysed
using nonparametric methods. All statistical analyses were performed
using SPSS for Windows (SPSS Inc., Chicago, IL) with statistical signifi-
cance defined at p < 0.05.

One-way analysis of variance (ANOVA) was used to examine
demographic characteristics between participants randomized to each
of the experimental conditions. Energy intake during the test meals
was analysed using 3 x 2 repeated measures ANOVA (condi-
tion x time). When appropriate, post hoc analysis with Bonferroni
adjustment for multiple comparisons was performed to further probe

difference between the experimental conditions. Similar analyses were

TABLE 1 Baseline characteristics of participants

performed to assess satiety and eating duration. Pearson or Spearman
correlations or ANOVAs were used to examine which descriptive vari-
ables should be considered as covariates. If a significant correlation
was detected between any of the selected demographic variables and
energy intake or satiety, then that variable was included as a covariate
in the analysis. If the interpretation of the findings changed when the

covariate was included, then those findings are reported.

3 | RESULTS
3.1 | Participant characteristics

Characteristics for the total sample of participants and for participants
randomized to each of the experimental condition are shown in
Table 1. There were no significant differences between groups for
age, BMI, sex, race, ethnicity, education, and measures of dietary
restraint. By design, an equal number of males and females were ran-
domized into each condition (Figure 1). Participants were not equally

distributed among BMI classifications with 10 participants classified

All Groups (n = 24) EAT (n = 8) MIND (n = 8) SLOW (n = 8) p Value®
Age, Y’ 24.0(21.0,31.8) 24.0(21.0,31.3) 28.0(22.0, 33.5) 21.5(21.0,24.8) 0.292
[20.0-54.0] [20.0-44.0] [21.0-54.0] [21.0-33.0]
BMI, kg/m?® 29.1(24.3,36.7) 31.7 (25.2,37.2) 29.1(24.4,35.7) 27.4(23.5,38.2) 0.906
[21.0-39.3] [22.0-37.3] [22.3-39.2] [21.0-39.3]
Sex‘
Male 12 (50.0%) 4 (50.0%) 4 (50.0%) 4 (50.0%) 1.00
Female 12 (50.0%) 4 (50.0%) 4 (50.0%) 4 (50.0%)
Race®
Asian 4(16.7%) 1(12.5%) 1(12.5%) 2 (25.0%) 0.828
Black 4(16.7%) 1(12.5%) 2(25.0%) 1(12.5%)
White 16 (66.7%) 6 (75.0%) 5(62.5%) 5(62.5%)
Ethnicity©
Hispanic 1(4.2%) 0 (0%) 0 (0%) 1(12.5%) 0.385
Non-Hispanic 23 (95.8%) 8 (100%) 8 (100%) 7 (87.5%)
Education®
Some high school 1(4.2%) 1(12.5%) 0 (0%) 0 (0%) 0.108
High School graduate or GED 3 (12.5%) 2 (25.0%) 0 (0%) 1(12.5%)
Some college or Associate 8(33.3%) 2 (25.0%) 2 (25.0%) 4 (50.0%)
Degree
College graduate or 9 (37.5%) 2 (25.0%) 4 (50.0%) 3(37.5%)
Baccalaureate Degree
Masters or Doctoral Degree 3(12.5%) 1(12.5%) 2 (25.0%) 0 (0%)
Cognitive restraint construct® 83+4.1 65+47 84+43 10.1+29 0.222
Disinhibition construct® 5527 53+31 59+25 5328 0.877
Hunger construct? 5.6+3.0 5829 6.0+3.2 50+3.2 0.800

2p value for comparison between EAT, MIND, and SLOW.
PData presented as median (25th and 75th percentiles) (range).

“Data presented as n (percentile).

dData presented as mean * standard deviation.
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as normal weight (BMI: 18.5 to <25.0 kg/m?), two participants classi-
fied as overweight (BMI: 25.0 to <30.0 kg/m?), three participants clas-
sified as Class | obese (BMI: 30.0 to <35.0 kg/m?), and nine
participants classified as Class Il obese (BMI: 35.0 to <40.0 kg/m?).

3.2 | Correlations between primary endpoints and
descriptive variables

Additional analyses showed that BMI, age, education, dietary disinhi-
bition, and cognitive dietary restraint measured at baseline were not
significantly correlated with differences in energy intake or satiety at
either test meal session. The hunger construct was found to be signifi-
cantly correlated with satiety following the first test meal session
(r = 0.525, p = 0.008) but did not change the interpretation of the
findings. Therefore, these variables were not included as covariates in

the final analysis.

3.3 | Effect of condition on study outcomes
3.3.1 | Process measures

The MEQ score following the second experimental session was com-
pared between the EAT, MIND, and SLOW conditions, and there was
no difference between these conditions (p = 0.692), indicating that
MIND did not report eating more mindfully than either SLOW or EAT.
Review of the video recordings showed that all participants in SLOW
met the criteria of compliance to engaging in slow eating strategies
>80% of the session, and in fact, participants were 100% compliant to
engaging in the slow eating strategies.

—— . 673
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To examine if general awareness increased across eating strategy
conditions and over time (between experimental sessions), a repeated
measures ANOVA was performed using change in alertness and
attentiveness scores as measured by the PANAS. Alertness and atten-
tiveness did not change over time (alertness p = 0.112, attentiveness
p = 0.279). There was no significant difference in change in alertness
or change in attentiveness among eating strategy conditions (alertness
p = 0.616, attentiveness p = 0.450).

3.3.2 | Meal duration

Meal duration was transformed using the natural log due to non-
normal distribution (data presented in Figure 2 have been back
transformed to aid in interpretation). There was a significant ses-
sion effect (p = .004) with the meal during the second experimen-
tal session being of longer duration when compared to the first
experimental session. There was also a significant condition x time
interaction effect (p = 0.019). Post hoc analysis indicated that meal
duration was significantly longer during the second experimental
session in SLOW (median = 12.3 [25th and 75th percentiles: 10.7,
18.7] min) compared to EAT (8.1 [6.5, 9.6] min) (p = 0.005) but
not compared to MIND (11.2 [8.3, 17.7] min) condition
(p = 0.548).

3.3.3 | Energy intake
Energy intake at the first experimental session was significantly differ-

ent between Black and White participants, with White participants
having a higher energy intake (p = 0.019). When race considered as a

20

Condition p= 0.094, Time p=.004, Condition X Time p=0.019 |

18

16

14

12

10

Meal Duration [median min (25th, 75th percentile)]

EAT

FIGURE 2 Condition

MIND SLOW
B Test Meal Session 1 N Test Meal Session 2

differences in meal duration (min) * Data presented are medians with 25% and 75 percentile error bars
between test meal sessions ** Asterisk indicates statistical significance (p< 0.05)
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covariate the pattern of the results for the ANOVA and ANCOVA did
not differ, and therefore, the results of the ANOVA are presented.
There were no significant differences in energy intake across eating
strategy conditions at either of the experimental sessions (see
Figure 3). There was a nonsignificant decrease in energy intake
from the first to the second experimental session in MIND
(—64.4 £ 178.4 kcals), with nonsignificant increases in energy intake
from the first to the second experimental session in SLOW
(2.6 £ 107.9 kcals) and EAT (98.3 + 169.6 kcals).

3.34 | Satiety

There were no significant differences in subjective ratings of satiety
(via VAS) between the conditions (EAT, MIND, and SLOW) (p = 0.258)
(see Table S1). Results were similar when baseline hunger was
included in an ANCOVA model (data not shown). However, there was
a significant main effect of time on subjective ratings of hunger (via
VAS) following the test meal between the first and second test meal
sessions (p < 0.001) with the second test meal session resulting in
decreased ratings of hunger compared with the first test meal session
(see Table S2).

4 | DISCUSSION

Results from this investigation revealed that there were no significant
differences in acute energy intake or satiety when participants were
instructed to engage in strategies intended to slow their eating rate
(SLOW) or to eat mindfully (MIND) compared with a no-strategy con-
trol group (EAT). Participants in the MIND condition consumed

64 fewer calories when engaging in mindful eating compared to eating
ad libitum until experiencing the feeling of fullness; however, this dif-
ference in energy intake was not statistically significant. Moreover,
although SLOW resulted in a slower rate of eating compared to EAT,
this also did not result in a difference in acute energy intake or satiety.
Thus, these findings result in the rejection of the hypothesis that
acute energy intake would be lower and satiety would be greater in
both MIND and SLOW compared to EAT in this study.

Although there were no differences between MIND and SLOW
compared to EAT for energy intake or satiety, SLOW resulted in lon-
ger eating duration (median = 12.3 min) compared to EAT
(median = 8.1 min), but MIND (median = 11.2 min) did not differ from
either SLOW or EAT. The reason that this increase in eating duration
for SLOW did not result in differences in energy intake or satiety
compared to EAT may be due to not achieving a meal duration of
20 min, which has been shown to be the duration needed to influence
satiety.2*"27 Although previous research has shown differences in
energy intake® and satiety®??® between slow and quick eating condi-
tions, in the current study, EAT was instructed to eat at their normal
pace and was not instructed to specifically eat at a quick pace.

Factors known to impact energy intake and satiety beyond that
of eating rate may also explain the results observed in this study. For
example, the current investigation utilized a brief mindful eating prac-
tice that included a short breathing meditation, rating of physiological
hunger, and instruction to focus on the sensory experience of eating.
This approach, however, did not involve chronic training in mindful-
ness practice, and participants in MIND did not report that they were
engaging in more mindful eating in their second experimental session
compared to their first experimental session. The brevity of the mind-
fulness training may have minimized the impact that this strategy had
on energy intake and satiety in MIND. Therefore, future studies may

1200

‘ Condition p= 0.786, Time p= 0.705, Condition by Time p=0.133

1000

800

600

400

__

200

Median Energy Intake [median kcals (25th, 75th percentile)]

EAT MIND
M Test Meal Session 1

N Test Meal Session 2

7

SLOW
FIGURE 3 Condition

* Data presented are medians with 25% and 75% percentile error bars

differences in energy intake
(kcals) between test meal sessions
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need to consider how chronic training in mindfulness practice influ-
ences acute energy intake and satiety.

Another factor that may have influenced the results observed
was the large portion size of food that was presented to participants
during the eating episodes during their experimental sessions. This
hypothesis is consistent with prior studies that have reported that
food portion size may influence the effect of mindfulness on both
energy intake and satiety.?? 3! Therefore, future studies may need to
examine how varying portion sizes influence the effect that mindful-
ness practice has on acute energy intake and satiety.

This study included aspects that may be perceived as strengths
that include the presence of a control condition, participants with a
broad range of BMI and age, inclusion of both sexes and of different
race/ethnicity, a controlled breakfast meal, and a repeated measures
design. There are, however, limitations of this study that should be
considered. One limitation of this study is that we were not powered
to detect between-condition differences in effect size of <0.42
(i.e., <65 kcal). Thus, although our null conclusion is supported for this
small-moderate effect size, we are unable to draw conclusions about
smaller effects which could be clinically meaningful. Moreover, the
sample size estimate does not allow for comparisons across other
demographic characteristics. Thus, the data from this study should be
used to further inform the sample size estimates for future studies of
this type. Additional limitations may include the use of subjective
measures of hunger and satiety, eating examined within controlled
laboratory setting, effect of repeat testing during the second test meal
session, and lack of variety in the foods available during the acute
experimental sessions. These factors should be considered in the
design of future studies examining how various eating strategies influ-
ence acute energy intake and satiety.

As indicated above, although not statistically significant, the
MIND condition did result in a median of 64 kcal less in the second
experimental session compared to the first experimental session.
There is the potential for this relatively small but lower energy intake
of 64 kcal, resulting from mindful eating to contribute to a clinically
meaningful influence on chronic energy intake. For example, it has
been suggested that as little as 100 kcal less per day may be sufficient
to prevent chronic weight gain.32 Average weight gain in American
adults is suggested to be approximately 0.5-0.8 kg/year.3® A 64 kcal
decrease in each meal throughout the day could result in a daily
decrease of over 180 kcal and weekly decrease of over 1200 kcal.
Over time, this decrease could be meaningful at both the individual
and population levels for preventing annual weight gain and slowing
increasing rates of obesity, particularly when combined with other
positive health behaviours.3*

The finding that the EAT condition resulted in a nonsignificant
increase of 98 kcal could be the result of repeat testing effects. It is
possible that participants became more comfortable with the
laboratory-based testing during the second test meal session. How-
ever, randomization of participants during the second test meal ses-
sion would mitigate this potential threat to external validity. In the
SLOW condition, although no decrease in energy intake was realized,

eating slowly did seem to have a protective effect against an increase
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in energy intake in that participants in the SLOW condition ate
approximately the same number of calories at each session. Because
SLOW did not result in increased intake, it may be a potentially useful
strategy for weight management.

This was a tightly controlled laboratory-based investigation into
the impact of two eating strategies on acute energy intake and satiety.
Due to the laboratory-based setting, the results of this study, statisti-
cally significant or not, are limited in generalizability to a natural eating
setting. Social interaction, environment, portion size, and food selec-
tion, among others, are all factors that affect energy intake.3>3¢
Accounting for the small sample size of this investigation, it is possible
that a statistically significant decrease in energy intake from either
strategy may be realized in a larger sample. Therefore, future studies
investigating the effectiveness of these strategies should consider
implementing an assortment of variations including a larger sample
size, variable designs, variety of food choice, specific meal duration to

be achieved, or longer duration of mindful eating training.
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