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Abstract

Weight loss is commonly recommended to prevent cardiometabolic diseases like hypertension, heart
disease, and diabetes. Rather than lead to a long-term healthy weight, dieting can result in weight cycling,
which has been shown to be more harmful to health than being overweight. An emerging solution to prevent
both excess weight gain and weight cycling is to avoid extremes of hunger and fullness by eating intuitively.
Intuitive eating or mindful eating means tuning into interoceptive cues of hunger and fullness to guide when
and how much to eat. Mindful eating has been linked to both heart, and metabolic health. It is, however,
often labor intensive to retrain chronic dieters to intuitively eat what they need, and nothing more. This
study describes a mobile health application that mimics an in-office intuitive eating coaching session. It
utilizes homeostasis concepts, and components of the Health Belief Model; including, cues to action, phone
prompts, minimal barriers to use, and self-efficacy through repeated immediate feedback. It is expected
that this innovation could assist or replace the more labor-intensive in-person methods that exist to train
previous dieters to eat intuitively. An enhanced description of this mobile application, the Paleolntuitive
app, is presented in this paper along with a discussion of its expected impact on health behavior.
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Introduction

Cardiovascular disease (CVD)and diabetes 2015; Park, Kwak, Kim, & Ahima, 2017)). Eating
are leading and increasing causes of morbidity intuitively is a promising and sustainable
and mortality globally, with sedentary life-styles alternative (Outland, 2010). Eating intuitively is
and excess weight as risk factors (Worel & not a diet, but a behavior in which people are
Hayman,  2016). While  losing  weight aware of their hunger and their satiation.

often reduces risk, it is becoming clear that

dieting does not work in the long term. Lifestyle Homeostasis Applied to Eating Behavior
interventions focused on weight loss are Eating intuitively is based on the theory of
often intensive, expensive, and temporary, with homeostasis, which, regarding eating, refers to
most people regaining weight within two to four the body’s need to monitor and maintain constant
years (Anderson, Gutierrez, Kennedy, & Hasty, and stable energy stores (Marks, 2015).
2013; Gaesser, Angadi, Sawyer, Tucker, & Homeostasis is a condition of living things that
Jarrett, 2014; Montani, Schutz, & Dulloo, 2015). involves genetic, hormonal and behavioral
Furthermore, regained weight is often met with feedback loops that are designed to maintain a
repeated bouts of dieting, or weight cycling, steady state. The responses to the depletion of
which may be more harmful metabolically stored energy is to increase hunger hormones,
than simply being overweight, (Montani et al., create fat cells, and overeat. When an individual
2015) as the regained weight is more likely to be responds appropriately to these internally guided
visceral (truncal) fat (Al Hannan & Culligan, cues their hunger is satisfied without overeating,
2015; Ouchi, 2016). Visceral fatis especially which, in turn, prevents excess weight. Being
unhealthy and linked toinsulin  resistance overly full means that excess calories will likely
and inflammation, both precursors of be stored as fat (Kalra, 2012). Getting too hungry
cardiometabolic disease (Al Hannan & Culligan, (or dieting) triggers hunger hormones, ghrelin
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and neuropeptide Y, which both act to decrease
energy expenditure, increase fat deposition, and
result in overeating (Mani & Zigman, 2017;
Miiller et al., 2015; Zhang, Cline, & Gilbert,
2014).

Eating based on interoceptive cues can be learned
(Bacon, Stern, Van Loan, & Keim, 2005; Brevers
etal., 2017). However, for the chronic dieter who

often has trouble identifying hunger and
fullness, it may
require intensive support, practice, and time

(Brevers et al., 2017; Humphrey, Clifford, &
Morris, 2015). The support needed for successful
transition fromthe extremes of starving then

splurging to eating when hungry often
requires help from expensive health
professional. ~ Advances in smart phone

technology could provide a
viable alternative means to learn how to
eat mindfully.

The Intuitive Eating Application

Health Behavior Change through Mobile
Applications. Mobile health
applications (mHealth apps) that can replicate the
therapeutic clinical sessions could quickly reach
a large number of chronic dieters at low
cost. Their accessibility has led to a surge in the
number of health-oriented apps (Schumer,
Amadi, & Joshi, 2018). However, only a few of
them have been reviewed by health promotion
researchers (Maclean, Higgins, Giles, Sherk, &
Jackman, 2015; Tang, Abraham, Stamp, &
Greaves, 2015). Of those reviewed, one of the
criticisms of current health apps is that they are
not based in health-behavior theory (Azar et al.,
2013; Direito et al., 2014; Maclean et al., 2015).
(Azaretal., 2013; Conroy, Yang, & Maher, 2014;
Tang et al., 2015).

Theory Based Functionality. The Paleolntuitive
app is based on the Health Belief Model (HBM),
whose features include cues to action, self-
efficacy, susceptibility, severity, and reduction of
barriers. Users receive a text message on their
smart phone, providing both “cues to action” and
“reduction of barriers,” two constructs critical in
the HBM. Upon receiving this text message,
users are first prompted to enter how many meals
they ate on the previous day. They are then
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queried about premeal hunger and post meal
fullness levels for each meal (see
Figures 1 & 2). After these data are entered, to
improve sensitivity of interoceptive cues, users
receive four categories of feedback. The first type
of feedback is the “diagnosis” that describes the
“type of” eater they were that day (from intuitive
to nonintuitive), including a pictorial
representation of the type of
eater (see Figure 3). The diagnosis was designed
to create a visceral feeling towards -either
ignoring hunger cues (starving), or fullness cues
(splurging) to evoke a feeling of “susceptibility”,
another HBM construct. Users also get feedback
on the effect this behavior is having on their
bodies which can increase both “perceived
susceptibility” and “perceived severity”, two
other constructs in the Health Belief Model. For
example, if they have skipped a meal, a page will
appear explaining that this causes stomach
cells to secrete high levels of the hunger hormone
ghrelin. The user is told that high levels of
ghrelin cause hyperphagia, slow metabolism,
decrease thyroid levels, and stimulate the
synthesis of fat cells. This feature underscores the
severity of negative health outcomes brought
about by going hungry or getting too full
(Heppner et al., 2014; Perez-Tilve et al., 2011,
Scerif, Goldstone, & Korbonits, 2011; Poher,
Tschop & Muller, 2018).

iPhona 7 = i0S 10.3 (14E8301)

How This App will Make you slim
Find Out How You're Doing
Tips
Wisdom
FAQs

Figure 1. Paleolntuitive App Menu.
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iFhone 7 =05 10.3 (14E8301)
G:01 PM _—

Carrier =

First meal or snack

How hungry were How full did
you when you you get?
began eating?

not hungry not at all

How many hours after you woke
up did you eat yesterday?

Next

Figure 2. First Meal Assessment of Hunger and
Fullness Levels.

Grazer

Your inner child feels pretty good.... or
do they?

You are almost nailing it. Never quite
full, never perfectly hungry.

Are you overthinking food? This is not
something our Paleo ancestors did.
They worked up an appetite hunting and
gathering. Got hungry and got full.

=

Done

Figure 3. Example of Feedback for a “Grazer.”

The more times the user engages in feedback, the
better they become at recognizing hunger and
fullness, and the better they will get at eating
intuitively, leading to sustainable behavior
change. Depending on how hungry or full users
feel surrounding each meal, typical cues for their
behaviors are also part of the feedback, along
with the diagnosis, as well as targeted specific
tips on how to eat more mindfully by listening
to interoceptive cues of hunger and fullness. The
implicit and explicit goal of the app is to gain the
diagnosis of “Intuitive Eater” a majority of times.
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Unlike a diet, this app functions through the
creation of sustainable lifestyle changes by
teaching the user how to eat.

Application Development. Supported by
CSUDH development funds, a virtual “intuitive
eating” coaching app was created by the author:
an intuitive eating coach and Doctor of Public
Health. The overall goal was to help users eat in
response to homeostatic cues.

Study Population. To obtain a multi-gender,
multi-ethnic sample, with varied income levels,
40 individuals will be recruited through flyers
posted on a college campus, as well as in places
of worship in Southern California.

Expected Impacts on Users
Intuitive eating can improve the degree to which
an individual can eatbased on physiologic

cues, maintain or decrease their
weight, and positively affect physiological and
psychological  well-being. Although  people

already suffering from obesity-related diseases
will be motivated to action, the target user of this
app is basically anyone who is concerned with
their weight. Other studies have assessed the
impact of health apps on health outcomes when
features linked to behavior change were
incorporated into the app (Conroy et al., 2014). It
is anticipated that this intuitive eating app will be
amore affordable and accessible way to learn
how to eat intuitively as compared with in-person
classes or coaching sessions. By incorporating
the HBM constructs into the design, by acting as
a virtual coach, with minimal barriers, using cues
to action, and receiving immediate feedback, it is
expected to be effective in training individuals to
eat intuitively (Bacon & Aphramor, 2011;
Conroy et al., 2014; Ulian et al., 2015; Van Dyke
& Drinkwater, 2014).In arecent review of
26 research  papers, cross — sectional  studies
found intuitive eating to be related to healthy
weight, healthy eating
choices, and healthy eating behaviors (Van Dyke
& Drinkwater, 2014). In prospective studies,
eating based onhunger and fullness cues
consistently showed improvements in weight
maintenance, blood pressure; and cholesterol
levels (Van Dyke & Drinkwater, 2014). These
homeostatic-friendly behaviors can substantially
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help individuals improve  their  health,
with less risk of their weight cycling, which
often accompanies the “lose weight”
recommendation.

As this study is the first of its kind to use an
intuitive eating app instead of live session,
predictions of the impact it will have on users’
eating beliefs and behaviors. is based on this
researcher’s experience in private practice doing
live sessions and replicated in the beta test group
with virtual feedback. Drawing from these
experiences it is expected that users who have
recently stopped dieting might find giving up
strict calorie intake difficult, will comprise 20 —
30% (10 to 15 participants) However, of those
who have not dieted recently, or who gave up
dieting altogether, it is expected around a two-
thirds to three-fourths (30 to 40) will fine intuitive
eating a welcome strategy. For those users who
continue in the study, it is expected that a
majority will be better able to identify hunger
and fullness and be able to increasingly eat based
on these cues.

Discussion

While there are many apps available to help
decrease caloric intake, most are time consuming
due to the need to log in everything consumed on
a daily basis; a feature that may decrease their
popularity and usage (Koénig, Sproesser, Schupp,
& Renner, 2018). One benefit of the
Paleolntuitive App is that it only takes a user 60
— 90 seconds to log in hunger and fullness for a
full day of meals. Also, while there are a few
weight loss apps that are grounded in health
promotion theory, what makes the Paleolntuitive
app better, in addition to using Health Belief
Model constructs, is that it is based on
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