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A B S T R A C T

Background: This Obesity Medicine Association (OMA) Clinical Practice Statement (CPS) is intended to provide
clinicians an overview of “Behavior, Motivational Interviewing, Eating Disorders, and Obesity Management
Technologies.“
Methods: The scientific information for this CPS is based upon published scientific citations, clinical perspectives
of OMA authors, and peer review by the Obesity Medicine Association leadership.
Results: This CPS outlines important components of behavior, motivational interviewing, eating disorders, and
obesity management technologies as they relate to pre-obesity and obesity. Topics include eating behavior dis-
order evaluation, the motivations behind eating and physical activity behaviors (including underlying neuro-
physiology, eating disorders, environmental factors, and personal prioritization), motivational interviewing
techniques, and technologies that may assist with pre-obesity/obesity management.
Conclusions: This Obesity Medicine Association (OMA) Clinical Practice Statement (CPS) on “Behavior, Motiva-
tional Interviewing, Eating Disorders, and Obesity Management Technologies” is one of a series of OMA CPSs
designed to assist clinicians in the care of patients with the disease of pre-obesity/obesity. Implementation of
appropriate clinical practices in these areas may improve the health of patients, especially those with adverse fat
mass and adiposopathic metabolic consequences.
1. Introduction

Beginning in 2013, the Obesity Medicine Association (OMA) created
and maintained an online Adult “Obesity Algorithm” (i.e., educational
slides and eBook) that underwent yearly updates by OMA authors and
was reviewed and approved annually by the OMA Board of Trustees [1].
This was followed by a similar Pediatric “Obesity Algorithm” with up-
dates approximately every two years by OMA authors. This OMA CPS on
“Behavior, Motivational Interviewing, Eating Disorders, and Obesity
Management Technologies was derived from the adult OMA Obesity
Algorithm and is one of a series of OMA CPSs designed to assist clinicians
in the care of patients with the disease of obesity.
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2. Behavior

Along with nutrition, physical activity, and medication, behavior is a
major pillar of weight evaluation and management, and is influenced by
physiological, psychological, and environmental factors. Genetic pre-
disposition contributes to behavior related to eating [2] and physical
activity [3]. Table 1 outlines 10 takeaway messages regarding obesity
and behavior.
2.1. Why do people eat like they do?

2.1.1. Physiology
Eating is necessary for survival. Body weight and body composition

reflect the balance between energy (food) intake and energy expenditure
[4]. Physiologically, biological forces that resist weight reduction are
often strongwhile biological forces that resist weight gain are often weak.
Hypothalamic dysfunction due to trauma or inflammation is illustrative of
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Table 1
Ten Takeaway Messages: Obesity and Behavior. Healthful behavior is a key
pillar in management of pre-obesity/obesity, and is influenced by a wide variety
of factors, including genetics, education, physiology, psychology, environment,
record keeping, and support systems.

Top 10 Takeaway Messages: Obesity and Behavior

1. Eating behavior regarding patients with increased body fat often reflects the
imbalance of genetic, physiologic, psychologic, and environmental forces that
strongly promote weight gain and resist weight reduction, versus forces that
weakly resist weight gain. This is analogous to the imbalance in physiologic
responses regarding hypoglycemia (marked symptoms and strong signals to
immediately consume food) and hyperglycemia (often with limited to no
symptoms and/or no signal to change eating behavior).

2. Eating behavior is affected by all five senses: sight, smell, hearing, taste, and
feel.

3. Eating behavior can be affected by genetic predisposition, mental stress,
emotions, habitual time cues, environment, information gap, reward factors,
and psychiatric disease.

4. Eating behavior can be affected by eating disorders (e.g., binge-eating disorder,
bulimia nervosa, night-eating syndrome, and sleep-related eating disorder).

5. Physical inactivity behavior may be due to musculoskeletal, neurologic,
pulmonary, cardiac, and other health disorders, as well as fatigue, disinterest,
and unhealthful environment (e.g., availability and excessive utilization of
conveniences).

6. Behavior contributing to weight gain and/or regain often reflects personal and
physiologic priority imbalances (i.e., “lack of time”) that affect nutritional
intake and energy expenditure.

7. Eating habits and physical activity behavior may be substantially due to genetic
predisposition.

8. Optimal behavior therapies are ones that are: (a) feasible, (b) efficacious, (c)
measurable, and (d) those that promote self-ownership. Behavior therapy
efficacy is enhanced via frequent encounters with qualified medical
professionals, education, stimulus control, cognitive restructuring, goal setting,
self- monitoring, behavioral contracting, problem solving, social support, and
other contingencies.

9. For patients ready for change, healthful nutrition and physical activity may be
aided by weight management technologies, access to healthful nutrition and
physical activity resources (i.e., grocery stores or restaurants with healthful
food options, as well as gym memberships, work gyms, or home physical
exercise equipment), and/or knowing the existence of social media resources
applicable to healthful nutrition and physical activity. In individuals not ready
for change, being provided or having access to such resources alone may not
facilitate healthful behavior changes.

10. Healthful behavior change may be more effective and more consistent when
accompanied by self-monitoring, record-keeping, education, routine
monitoring and assessment by clinicians, and social support/motivation.
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a neurophysiological process that can substantially affect hunger andbody
weight [5]. Eating behavior can be motivated by hunger before meals, a
lack of satiety during and after meals, eating to facilitate sleep, and other
factors described below [6–8]. In susceptible individuals, food may be an
addiction [9–11]. Central nervous system signaling and that impacts
eating behavior can be influenced by all five senses [12,13]:

� Sight or images of food
� Smell of food
� Sounds of food (e.g., cooking, wrapper opening) or hearing talk of
food

� Taste of food
� Feel of food (texture, quantity, esophageal passage, stomach fullness)
and feelings of a lack of food (e.g., peristaltic rumbling of an “empty
stomach” and intestine — borborygmi)

2.1.2. Mental stress
Mental stress can lead to unhealthful eating patterns that may

contribute to chronic stress-induced limbic (e.g., hypothalamic) and ce-
rebral endocrinopathies and immunopathies [10]. Many individuals who
experience chronic mental stress find their personal, work, or emotional
priorities overtake healthful nutritional and physical activity priorities.
Chronic stress may impair self-regulation and promote unhealthful (i.e.,
immediately rewarding, ultra-processed) foods over more healthful (i.e.,
delayed-gratification, unprocessed) foods [10].
2

2.1.3. Timing and emotions
Timing plays a major role in eating behaviors. People often eat

because it's mealtime, independent of neurophysiologic hunger
signaling. Special occasions can also lead to modified eating patterns
(e.g., holiday celebrations, birthdays) [14]. Emotions can also be tied to
eating patterns. Eating and/or offering of food is often a surrogate for
love and/or affection for the self or others (i.e., family and friends). Food
intake may accompany celebrations of happiness or used to soothe
sadness. Eating patterns may reflect time spent avoiding more undesir-
able situations, with cooking and/or eating being perceived as a neces-
sary accomplishment (“you've got to eat”) that is preferable to more
challenging, less desirable, and potentially less successful activities.
Finally, eating may also be used to self-treat boredom, fatigue, or stress
[5].

2.1.4. Environment
The environment also plays a major role in eating behaviors. People

may eat because others around them are eating or simply because food is
available [14]. Offers of free food can cue eating, independent of hunger.
Ubiquitous and highly researched advertisements can change eating
patterns towards ultra-processed, energy-dense foods. People may also
eat due to environmental obligations to eat, such as when meals are
prepared by family members or friends, when families or friends are
gathered together for reasons other than meals, and when at business
meetings away from home [15,16]. In such environments, patients may
have a perceived obligation to eat beyond the point of satiety (i.e.,
clean-plate syndrome) or to eat foods in a way inconsistent with a
healthful eating plan [14]. Virtual video or audio business meetings
while at home might also affect eating, if the home environment has
readily available energy dense foods, and if meeting participants eat in
response to meeting anxiety or boredom. Finally, individuals may be
distracted from mindful eating when food is consumed while watching a
screen (e.g., television, smartphone, computer).

2.1.5. Information gap
Many people eat the way they do due to a lack of information and/or

education about proper nutrition [17]. Access to nutritional information
can be challenging when eating out. While major restaurant chains offer
nutritional content of their menu items, many smaller restaurants do not.
Thus, it can often be difficult to know the caloric and nutritional content
of restaurant foods. Marketing messages can be misleading, such as
“low-fat” (which may be high in ultra-processed carbohydrates and cal-
ories), “multigrain” (often with relatively less fiber compared to whole
grain), “no added sugar” and “natural sugar” (both that may be
ultra-processed and calorie dense), and “cholesterol-free,” (which mostly
means it is not derived from animals, but still may be high in plant
saturated fats, ultra-processed carbohydrates, and be energy dense).
“Heart-healthy,” “organic,” “gluten-free,” and “fortified/enriched” are
marketing terms that may not always identify foods that are healthful [5,
6,12,14] Whether eating out or preparing food at home, it is often
challenging to know or guess the healthfulness of foods, without knowing
the food's nutritional content.

2.1.6. Reward
For many individuals, eating is a remuneration or reward for an

accomplishment or a “good day.” Eating can also be used as reciprocal
compensation for a “bad day.” Reward eating is an illustrative example of
how eating can be in response to desired pleasure, and not because of
hunger [7]. Over-consumption of ultra-refined, hyperpalatable foods
high in fat, sugar, and salt may affect the brain's reward system involving
dopaminergic, glutamatergic, and dopaminergic pathways in the nucleus
accumbens part of the brain [9,10,18,19], which is part of the meso-
limbic/reward pathway [20]. Factors that contribute to consumption of
unhealthful, ultra-processed, hyperpalatable foods are environmental
influences, genetic and familial predispositions, neurobiologic responses,
and psychosocial influences – all potentially contributing to cravings and



Table 2
Binge-eating disorder.

Binge-eating disorder

Diagnosis Screeninga Treatment References

Binge-Eating Disorder
(BED) is diagnosed
when the patient
episodically
consumes large
amounts of food
more than once per
week for at least
three months,
without self-induced
vomiting (purging),
without laxative use,
and without extra
physical exercise.
Patients often feel a
lack of self-control,
shame, and guilt.
Binge eating disorder
occurs in
approximately 3% of
U.S. adults and may
occur in up to 50% of
patients with severe
obesity.

Binge-Eating
Scale
Binge Eating
Disorder
Screener-7
(BED7)

Treatment may include
cognitive behavior
therapy (i.e., alteration in
thinking to facilitate more
healthful outcomes).
Although not FDA-
indicated for this use,
pharmacotherapies that
may be efficacious in
treating binge-eating
disorder include some
selective serotonin
reuptake inhibitors (e.g.,
fluoxetine, paroxetine,
and sertraline) and
topiramate. Paroxetine
should be used with
caution due to potential
obesogenic effect [34]. In
addition to an indication
to treat attention deficit
hyperactivity disorder,
lisdexamfetamine
dimesylate has an FDA
indication to treat
binge-eating disorder.b

[35–44]

a Listed screening tests are beyond common general eating disorder screening
tests described in the first paragraph of this section.

b See “Anti-Obesity Medications and Investigational Agents: An Obesity Med-
icine Association (OMA) Clinical Practice Statement (CPS) 2022” for a detailed
discussion of lisdexamfetamine dimesylate.
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potential loss of eating control, irrespective of adverse health conse-
quences (i.e., obesity) [19].

Additionally, during times of chronic mental stress, emotional eaters
often learn that tastier and potentially less healthful foods can provide
short-term improvement in anxiety and depression (i.e., stress eating of
“comfort food”) [21]. Patients may learn that consumption of
ultra-processed hyperpalatable foods may therapeutically dampen hy-
pothalamic pituitary axis stress responses [18]. Finally, intake of
ultra-processed hyperpalatable foods, especially sugar, may stimulate
opioid release, which may ultimately simulate addiction-like reward
deficits between time of eating (i.e., cravings and withdrawal), which in
turn may promote compulsive eating [22].

2.1.7. Psychiatric disease
A detailed discussion of the role of psychiatric disease is beyond the

scope of this CPS, which is focused on behavior, motivational inter-
viewing, eating disorders, and technologies. However, in short, obesity
and depression are bidirectional: obesity can promote depression and
depression can promote obesity [23,24]. Both the symptoms and treat-
ment of psychiatric disease may impact eating and their management are
integral to obesity management. Among the more common psychiatric
diseases contributing to obesity in clinical practice include depression,
anxiety, and mood disorders. Numerous depression questionnaire in-
struments exist. Among the more common general depression tools (i.e.,
not specific for youth, perinatal period, geriatric population, dementia, or
suicidal ideation assessment) include:

� Beck Depression Inventory (BDI) [25].
� Patient Health Questionnaire (PHQ) [26].
� Center for Epidemiologic Studies Depression (CES-D) [27].
� Hamilton Depression Rating Scale (HDRS) [28].
� Montgomery-Åsberg Depression Rating Scale (MADRS) [29].
2.2. Eating disorders

Eating disorders influence food intake and energy balance. Tables 2–5
summarize the diagnosis and treatment of binge-eating disorder (BED),
bulimia nervosa (BN), night-eating syndrome (NES), and sleep-related
eating disorder (SRED). While numerous tools/instruments exist,
among the more common screening questionnaires generally used for
eating disorders include:

� “Sick, Control, One, Fat, and Food” (SCOFF) [30].
� Eating Disorder Examination Questionnaire (EDE-Q) [30].
� Eating Attitudes Test (EAT-26) [31].
� Eating Disorder Screen for Primary Care (EDS-PC) [32].
� Questionnaire for Eating Disorder Diagnosis (Q-EDD) [33].
2.3. Why don't people engage in routine physical activity?

2.3.1. Physiology
Pathophysiologic reasons for decreased physical activity include

musculoskeletal, neurologic, pulmonary, cardiac, and other health dis-
orders that limit patient ability to engage in routine physical activity.
Patients may also experience pain, soreness, or fatigue that likewise
limits physical activity [62].

2.3.2. Lack of time prioritization
Many people perceive they do not have time to engage in routine

physical activity due to work commitments or family responsibilities.
Time may also be preferentially allotted for other entertainments with
minimal energy expenditure (i.e., involving screen time), such as tele-
vision, movies, video games, internet surfing, email, texting, apps, or
watching sports [62,63].
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2.3.3. Disinterest
Some people have a lack of personal interest in physical activity that

limits engagement in regular physical exercise. They may express that
“exercise is boring.” They may also experience disinterest due to past
failures in achieving physical exercise goals, or past failures in observing
body changes with prior alterations in physical activity. Other people
may be concerned about their appearance in workout clothes or have a
sense of inadequacy when surrounded by others at the gymwho are more
fit. They may be concerned about garnering unwanted attention or
experiencing sexual harassment when they are exercising in a gym or
outdoors. Others may fear being bullied about their weight. Finally, some
people avoid physical activity that generates perspiration due to the
consequences of sweating and effects on hair or odor [62,63].

2.3.4. Environment
Many people do not engage in routine physical activity due to a lack

of others engaged in similar physical activity (family and friends), access
to a safe environment, access to parks or other areas for leisure activity,
access to a gym, or access to workplace exercise equipment. Once started,
a common challenge is maintaining routine physical activity. Insufficient
education on the importance of physical activity can contribute to a lack
of routine physical exercise maintenance. Insufficient knowledge of the
risks and techniques of physical exercise (i.e., proper use of exercise
equipment) may lead to injury and subsequent inability to maintain
routine physical exercise [62,63]. Surrounding availability of conve-
niences that may limit physical activity include automated transportation
(e.g., cars, buses, taxis, shared rides), elevators, escalators, online shop-
ping, and automated equipment that lessen manual labor [62].

2.4. Why do people plateau with weight reduction or regain body weight?

2.4.1. Physiologic priority imbalance
The human body resists weight reduction. Neuro-biologic processes

strongly resist under-nutrition (starvation) but weakly resist over-



Table 3
Bulimia nervosa.

Bulimia Nervosa

Bulimia Nervosa (BN) is
an eating disorder
characterized as a
cycle of recurrent
binge eating and
compensatory purging,
laxative abuse, diuretic
abuse, extra
exercising, fasting, or
strict dieting. Bulimia
nervosa may occur in
approximately 3% of
adults (mostly female),
and reportedly has a
higher occurrence rate
(as high as 10%)
among college-aged
females. Bulimia
nervosa may be
indicated by Russell's
sign: calluses and
abrasions on the
dorsum of the hands
caused by repeated
contact with the teeth
during self-induced
vomiting; it is also
associated with enamel
erosion of the teeth
(usually lingual
surfaces) and
sialadenosis (i.e.,
enlargement of the
salivary glands,
commonly the parotid
glands). Laboratory
abnormalities may
include hypokalemia
(promoted by
hypomagnesemia),
hypochloremia, or
metabolic alkalosis.
Elevated amylase
suggests possible
vomiting and salivary
gland irritation.

Screen for
Disordered Eating
(SDE)
SCOFF: Sick
(vomiting),
Control (loss of
control), One
stone (loss of
approximately 15
pounds in 3
months), Fat
(disturbance in
body fat image),
and Food
(obsession with
eating behavior)
Eating Disorder
Inventory (EDI)
Eating Attitudes
Test (EAT)
Eating Disorders
Screen for Primary
Care (EDS-PC)

Treatment for bulimia
nervosa includes
cognitive behavior
therapy, possibly in
combination with
drug treatment.
Fluoxetine is an FDA-
approved
pharmacotherapy for
bulimia nervosa;
although not FDA-
indicated for this use,
topiramate and
naltrexone may also
be efficacious in
treating bulimia
nervosa.

[40,
45–47]
[39,41,
42,48,
49]

Table 4
Night-eating syndrome.

Night-Eating Syndrome

Eating Disorder Diagnosis Screening Treatment References

Night-eating syndrome
(NES) may be present if
at least 25% of daily
food consumption
(often greater than
50%) is consumed after
the evening meal.
Patients may have
recurrent awakenings
from sleep that require
eating to go back to
sleep, often involving
carbohydrate-rich
snacks. They tend to
have little interest in
breakfast (morning
anorexia). NES may
occur in as much as 5%
of the U.S. population.

Night Eating
Questionnaire
(NEQ)

Treatment for NES
involves behavioral
therapy regarding
nutritional timing
and content. While
not an FDA-indicated
use, selective
serotonin re-uptake
inhibitors (e.g.,
sertraline) or
topiramate may be
useful for NES.

[50–55]

Table 5
Sleep-related eating disorder.

Sleep-related eating disorder

Eating Disorder
Diagnosis

Screening Treatment References

Sleep-related eating
disorder (SRED) is
a parasomnia (i.e.,
undesired event
accompanying
sleep) with “sleep-
walking,”
resulting in
repeated episodes
of compulsive
binge eating and
drinking after
waking up at
night. Non rapid
eye movement
(NREM) SRED
may be more
frequent in
patients with
narcolepsy,
sleepwalking,
restless legs
syndrome, and
obstructive sleep
apnea, and usually
occurs while
patients are
partially awake
Patients with
SRED often have
no memory of the
event afterward.
Individuals with
SRED may have
accidental
injuries. An
awareness of
evening or
nocturnal
ingestions helps
differentiate NES
from SRED.

Patients with SRED
may not score
differently than NES
on sleep
questionnaires (i.e.,
Sleep Disturbance
Questionnaire).
Thus, diagnosis is
mainly a clinical
one.

The treatment of
SRED is dependent on
the cause. For
example, drug-
induced sleep-related
eating disorder is best
managed by stopping
or altering the dose of
the offending drug
(e.g.,
benzodiazepines,
psychotropic
mediations (e.g.,
olanzapine,
risperidone, and
quetiapine),
mirtazapine, and
zolpidem).
Patients with SRED
should avoid drugs
that may worsen the
condition. Other
treatments include:
(1) stress
management, (2)
“sleep hygiene” (e.g.,
allowing sufficient
sleep time while
avoiding screen time,
caffeine, and alcohol
before bedtime), (3)
locks or alarms on
ovens, cabinets, and
refrigerators, and (4)
moving hazards (i.e.,
furniture) from likely
paths to the kitchen
to avoid falling.
Drug treatment
includes selective
serotonin reuptake
inhibitors,
topiramate, and
(perhaps
paradoxically)
clonazepam.

[53,56,
57]
[58–61]
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nutrition [64,65]. An analogous example is hypoglycemia and hyper-
glycemia. Hypoglycemia can be profoundly symptomatic and may pro-
mote physiologic and behavioral priority for immediate caloric intake.
Conversely, hyperglycemia is often asymptomatic and rarely promotes
physiologic and behavioral priority for immediate reduced caloric intake.

2.4.2. Neurobiology
Weight reduction may decrease the secretion of neuroendocrine

factors that reduce hunger [e.g., glucagon-like peptide, leptin, insulin,
peptide tyrosine-tyrosine (YY), and cholecystokinin]. Concomitantly,
weight reduction may increase ghrelin, which may increase hunger. To
the extent insulin and leptin “resistance” in the central nervous system
impairs satiation, then an increase in physical activity may increase the
brain's sensitivity to insulin and leptin, and presumably facilitate a
reduction in hunger. This is one possible mechanism why physical ac-
tivity after weight reduction may help limit body fat regain [64–67].

2.4.3. Energy expenditure (dynamic energy balance)
Patients who undergo weight reduction have reduced resting energy

expenditure in part due to decreased energy requirements because of the
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lost body tissue. However, adaptive thermogenesis may also occur
wherein the reduction in resting metabolic rate exceeds that predicted by
loss of body tissue [66]. Furthermore, greater muscle efficiency also
occurs after weight reduction, resulting in less energy expenditure with
the same physical activity before weight reduction [67].

2.4.4. Behavior leading to plateaus or weight regain
Some people experience commitment amnesia, or a forgetfulness of

the degree of change and effort required to achieve initial weight
reduction success. This supports the benefits of maintaining nutrition and
physical activity monitoring logs, even after achievement of desired body
weight. Intervening stress, changing life circumstances, or a changing
health status may alter priorities, which can lead back to less healthful
behavior. Some patients have a setpoint fallacy wherein they have the
mistaken belief that once achieved, maintenance of weight reduction will
persist, irrespective of subsequent behavior, nutrition, and physical ac-
tivity. Some patients feel: “I know if I could just get the weight off, I could
keep it off.” However, it is the reality of many obesity medicine clini-
cians, and patients with pre-obesity/obesity, that long-term weight
reductionmaintenance is oftenmore challenging to achieve, compared to
short term weight reduction. Another common challenge is the lack of
achieving anticipated weight reduction goals. The “failure” of achieving
(sometimes unrealistic) weight reduction goals may be discouraging and
diminish motivation to continue behaviors necessary for weight reduc-
tion maintenance (“I only lost 30 pounds; but I wanted to lose 100
pounds”).

Priority fatigue can lead to a lack of maintaining healthy body weight
priorities or resorting back to previous nutritional and/or physical ac-
tivity habits after achieving initial weight reduction success. Similar
decision fatigue can occur, wherein mental stress or multiple higher
priority decisions may impair self-regulation regarding health and may
facilitate choosing unhealthful, immediately rewarding and immediately
available ultra-processed foods over more healthful, delayed-
gratification, unprocessed foods [68].

2.5. Behavior therapy techniques

2.5.1. Elements for optimal success
The most successful behavior therapy techniques have four elements

for optimal success. The most successful behavior therapy techniques are
[69,70]:

1. Feasible: Practical and accessible (in terms of frequency and
consistency)

2. Efficacious: Evidence-based
3. Measurable/Accountable: Trackable and verifiable, often with record

keeping and supervised feedback (positive and negative reinforce-
ment) and social support

4. Self-owned: Autonomous, with the patient being the primary
stakeholder

2.5.2. Encounters
While autonomous self-ownership is a key component to behavior

change success, the success of behavior therapy is enhanced with
frequent encounters with medical professionals or other resources free
from clinician bias [71]. These encounters may include clinicians (e.g.,
physicians, nurse practitioners, and physician assistants), nurses, nurse
educators, dietitians, physical activity professional trainers (i.e., trainers,
physiologists, etc.), mental health professionals, certified health coaches,
web-based programs, or mobile access (i.e., test messages, applications,
etc.) [72,73]. Many patients may especially benefit from working with
clinicians having specific expertise in obesity management.

2.5.3. Education
Education is a key to successful behavior therapy. Pre-obesity/obesity

should be understood and treated as adisease. Explaining the complexities
5

of thedisease of obesity canbemade simpler by conveyinghow fat cell and
fat organ enlargement can result in “sick fat diseases” (e.g., leading to
diabetesmellitus, hypertension, dyslipidemia, cardiovascular disease, and
cancer) and “fat mass” diseases (e.g., leading to arthritis and sleep apnea)
[74]. In addition, patients benefit from education on medical health,
mental health/stress management, nutrition [17], physical activity [17],
andadoptionof healthful sleephabits.Healthful eatinghabitsmay include
reducing the speed of eating, drinkingwater betweenmeals, choosing and
having available healthful snacks, and recognizing and anticipating
inevitable weight-reduction plateau [72,73], and even periodic (and
preferably transient) bouts of weight regain.

2.5.4. Stimulus control
Stimulus control is a major component of behavior therapy [75].

Examples of eating technique approaches that may maximize satiety
include meal timing, nutrient composition (i.e., preferably high fiber,
moderately high protein, moderately low glycemic load), and appetite
awareness training [8,76]. Patients should avoid eating for reasons other
than hunger, avoid frequent snacking, avoid binge-eating, and utilize
portion control. Patients should identify and limit access to favorite en-
ergy dense foods especially tempting. Ready availability of energy dense
foods may “stimulate” the patient to eat such unhealthful foods. Being
mindful of eating stimuli may prompt patient actions to limit
stimuli-mediated eating and help enhance stimulus control [72].

2.5.5. Cognitive restructuring
As part of a behavior therapeutic plan, cognitive restructuring is a

process intended to replace unhealthful and unproductive thoughts and
perceptions with more healthful and more productive thoughts and
perceptions. Establishing plans to counteract unhelpful or dysfunctional
thinking may help lead to more healthful behaviors and actions.

Some patients perceive weight gain and weight reduction only within
the context of body image. One objective of cognitive restructuring is to
characterize the rationale of realistic weight-reduction in terms of med-
ical and mental health, and not simply body appearance. Overall,
cognitive restructuring encourages patients to acknowledge that they are
capable of positive thoughts and behaviors, are able to replace unhelpful
thoughts and behaviors with more productive ones, and stresses the
importance of practicing behavior therapy skills between clinician en-
counters [75].

2.5.6. Goal setting
As part of behavior therapy, patients are often given step-by-step

instructions to accomplish certain nutrition and physical activity goals.
A common acronym of goalsetting is “SMART”: Specific, Measurable,
Assignable, Realistic, and Time-related. Goal attainment is often best not
limited to weight goals. Patients may benefit from receiving credit (if not
celebration) for improvement in “non-weight scale” victory goal attain-
ments, such as [77]:

� A focus on things other than food
� Engaging in physical activity (e.g., improved mobility, walking up
stairs)

� Improved sleep quality
� Fitting into clothes previously worn before weight gain
� Reducing medications for other chronic diseases

2.5.7. Self-monitoring
Among patients with pre-obesity/obesity desiring weight reduction,

the frequency of self-monitoring highly correlates to weight reduction
[72]. While some may feel that excessive monitoring of body weight may
be counterproductive, most data support the advantages of daily or
weekly body weight monitoring. Additionally, body composition ana-
lyses can be both diagnostic and prognostic, as well as motivating [4].
Routine self-anthropometric measurements may also be useful (i.e., body
fat calipers, home bioelectrical impedance devices, tape measure for



Table 6
Ten Takeaway Messages: Obesity and Motivational Interviewing. This table
lists 10 takeaway messages regarding obesity and motivational interviewing
[83].

Top 10 Takeaway Messages: Obesity and Motivational Interviewing

1. Motivational interviewing is a collaborative, patient-centered goal-directed
counseling approach intended to guide people toward positive behavior change.
Within the context of obesity medicine, motivational interviewing is intended to
promote a healthier body weight and a healthier body composition among patients
with pre-obesity/obesity.

2. Stages of change that may help select appropriate motivational interviewing
strategies include pre-contemplation, contemplation, preparation, action, mainte-
nance, and relapse.

3. General motivational interviewing principles include empathy, avoiding
arguments, developing discrepancy, resolving ambivalence, and supporting self-
efficacy.

4. Empathy involves communication, understanding, collaboration, support,
encouragement and listening.

5. Avoiding arguments involves recognizing types of resistance (arguing, denying,
ignoring, interrupting) and then “rolling with resistance” through reflection,
shifting focus, reframing, and/or siding with the negative.

6. Developing discrepancy explores the mismatch between where patients are today,
and where patients say they want to be in the future.

7. Resolving ambivalence is amplifying discrepancy and addressing the uncertainty
for the desire for change.

8. Supporting self-efficacy is affirming favorable results though focusing on patient
successes and highlighting patient skills and strengths.

9. The 5 “A”s of obesity management include Ask, Assess, Advise, Agree, and Arrange
or Assist.

10. FRAMES is a common motivational interviewing acronym that stands for
Feedback, Responsibility of the patient, Advice to change, Menu of strategies,
Empathy, and Self-Efficacy; OARS is a common motivational interviewing
acronym that stands for Open-ended questions, Affirmation, Reflections, and
Summaries.
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waist circumference, and tape measure for muscle mass). Food diaries
(e.g., paper records, online services, or mobile applications) can be
especially effective for both patient and clinician. Physical activity logs
and pedometer/accelerometer measures can help document physical
activity. Sleep monitoring and photo journaling may also be useful for
weight reduction and record keeping [78].

2.5.8. Behavioral contracting
Behavioral contracting in behavior therapy involves using (non-food-

related) rewards as motivation. Possible rewards include tokens or
financial incentives for achieving desired metrics [72,79].

2.5.9. Problem solving, social support, and other reinforcement contingencies
Possible strategies related to problem solving, social support and

other reinforcement contingencies include stress management, health
care team support, mental-health professional support, faith-based in-
terventions, and other group or social support [72,80]. Commercial
weight reduction/maintenance programs can be helpful. Optimally, in-
teractions with others will provide positive recognition for successes and
establish alternative/back-up procedures to engage during times that
challenge adherence to agreed-upon plans (e.g., stressful periods, life
changes) [81].

3. Motivational interviewing

Motivational interviewing is a collaborative, yet patient-centered,
goal-directed counseling approach intended to guide people toward
positive behavior change conducted within an environment of accep-
tance and compassion [82]. Within the context of obesity medicine, the
intent is to promote a healthier body weight and a healthier body
composition among patients with pre-obesity/obesity [83]. Table 6
outlines 10 takeaway messages from the OMA regarding obesity and
motivational interviewing.

3.1. Motivational interviewing and stages of change

Within the context of obesity medicine, motivational interviewing is a
collaborative, goal-oriented discussion between clinician and patient
intended to promote healthful change in body weight and body compo-
sition [82]. Techniques to facilitate healthful behavior change have
largely been derived from decades of learnings from research into
smoking cessation and alcohol cessation [84]. Often characterized as
consistent with the transtheoretical model of change, human behavior is
a process characterized by stages of change (SOC). While the benefits of
utilizing this model and SOC for dietary and physical exercise manage-
ment of obesity may benefit from a more robust evidenced-base dataset
[85], having knowledge of the patient's SOC can influence and tailor the
direction and emphasis of motivational interviewing [86]. For example,
questionnaires regarding SOC may reveal higher action SOC among pa-
tients seeking bariatric surgery [87]. Fig. 1 outlines SOC that may be
useful to identify during the motivational interviewing process.

3.2. Spirit of motivational interviewing

The spirit of motivational interviewing is centered on partnership,
acceptance, compassion, and evocation [82]. Partnership involves
working together to find and implement pragmatic solutions without
focusing on who is right and who is wrong [90]. Acceptance means
meeting the patient where they are without judgment and affirming their
ability to solve the problem. Compassion prioritizes the patient's best
interests over the authoritarian power of the clinician to direct the pa-
tient change [82]. Evocation involves drawing out the patient's thoughts
and ideas regarding solutions, without telling the patient what to do
[91]. Motivational interviewing may be especially useful when ambiva-
lence to behavior change is high, and confidence, desire, and perceived
importance of behavior change are low [82].
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3.3. Four processes of a motivational interviewing interview

Motivational interviewing conversations can be described as four
processes: engaging, focusing, evoking, and planning.

� Engaging is the establishment of trust and rapport between the pa-
tient and clinician for the purpose of affirming patient strengths that
may support autonomy towards positive personal change [82].

� Focusing facilitates a targeted conversation regarding directional
changes that are needed to achieve specific agreed upon goals [82].

� Evoking involves exploring the patient's ambivalence, motivation,
and reasons for change [82].

� Planning occurs when the clinician perceives the patient is suffi-
ciently motivated for healthful change, which then prompts a tran-
sition in the discussion towards how to best implement change [82].

3.4. Principles of motivational interviewing

Five major principles of motivational interviewing are shown in
Fig. 2.

3.4.1. Express empathy
Expressing empathy enhances the potential effectiveness of clinician

counseling by enhancing patient satisfaction with the motivational
interview process [92,95]. Priorities in motivational interviewing
include:

� Engage patients with a warm and genuine manner, demonstrate in-
terest, and express appreciation for patient willingness to discuss their
personal challenges of pre-obesity/obesity

� Use active listening to better understand and acknowledge the pa-
tient's experience without judgment; active listening is often
perceived by patients as the highest form of empathy

� Make reflective statements to verbalize understanding and
acceptance when patients share difficult feelings and life



Fig. 1. Stages of Change. Stages of change that may be used to select appropriate motivational interviewing strategies include pre-contemplation, contemplation,
preparation, action, maintenance, and relapse [88,89].

Fig. 2. Motivational Interviewing: Principles. The five principles of motivational interviewing are to express empathy, avoid argumentation, develop discrepancies,
resolve ambivalence, and support self-efficacy [92–94].
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situations that may affect their ability to change, including
external weight bias, uncomfortable social situations, and a
potentially non-supportive partner, family, and friends, as well as
identifying internal weight bias, negative self-body image, and
other negative thoughts that may benefit from patient cognitive
restructuring

� Create a trusting environment where patients feel psychologically
safe to experiment with behavior change, in which the clinician
supports their efforts and successes, even when the degree of weight
reduction does not meet expectations

3.4.2. Avoid arguments
Therapeutic management of body fat for those with pre-obesity or

obesity is a sensitive topic to discuss with many patients. While
achievement of a healthy body weight is medically advantageous, dis-
cussions of body weight, behavior, nutrition, and physical activity can be
perceived by the patient as judgmental, and possibly confrontational,
potentially resulting in unproductive arguments. This interaction can be
made worse when clinicians instinctually respond with the righting re-
flex, intended to persuade patients to change via a directive counseling
style. Such an approach may lead to resistance, where the patient views
the problem or solution differently than the clinician, or feels the clini-
cian is being too judgmental and/or authoritative [94]. Discord in the
counseling relationship may occur when the patient expresses “sustain
talk” (i.e., statements supporting the status quo), which may lead to the
patient arguing with, denying, ignoring, or interrupting the clinician who
is proposing change. Such discord can be mitigated by counseling style
and use of several motivational interviewing techniques that side-step
arguments.
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� “Rolling with resistance” avoids arguments and confrontations by not
challenging patients when they engage in sustain talk or otherwise
seem resistant to change [94]. Rolling with resistance may be espe-
cially useful during initial interactions with the patient.

� Reflective listening expresses empathy, conveys acceptance, and may
evoke “change talk” [94,96,97]:
o Simple reflection: “You don't think you can lose weight right now.”
o Amplified reflection: “You think that people worry too much about
your weight; your current body weight is not really a problem for you.”

o Double-sided reflection: “You previously suggested being committed
to weight reduction was important for your health; but you now seem to
believe that commitment is no longer necessary.”

� Shifting focus can help move the conversation away from an argu-
ment or unproductive conversation [94]:
o “Your conflict with your contractor is obviously stressful to you; but for
now, perhaps we should focus on other issues that led to the entries in
your food journal.”

� Reframing the issue may help the patient view their challenges in a
different way [94,98]:
o “You say you get angry when your family and friends express concern
about your body weight. To what degree do you believe they intend to
frustrate you, and to what degree do you believe their concern reflects
how much they care for you and your health?”

� Normalizing can avoid arguments for patients who have the belief
their situation is unique, unexplainable, and thus potentially unre-
solvable [70,71].
o “Many people feel like you: they want to lose weight but find it difficult.”
o “While no situation is the same, in general, many people also have
problems losing weight and get frustrated when they don't.”
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� “Siding with the negative” involves the clinician making a statement
siding with the patient's resistance to change or sustain talk. High-
lighting the negative side of ambivalence may invite the patient to
verbalize an argument for change [94,96,99]
o “It sounds like now is not the best time for you to make changes.”
o You're right. You have too much going on right now to make any major
changes.”

� “Therapeutic paradox” is a technique that, as opposed to avoidance or
finding alternatives, the patient is instructed to engage and/or in-
crease in engagement of an undesirable or feared behavior that might
otherwise represent healthful change. The purpose of implementing
the therapeutic paradox technique is to demonstrate that the patient
has voluntary control.
o You say one of your main challenges is that while you have ready access
to a gym, you are intimidated by others around you at the gym. Perhaps
you could consider going to the gym at whatever time and in whatever
clothes you feel most comfortable. You could start the first few weeks
with the plan that you would only stay a few minutes and only use the
gym equipment you know best. As you gain more confidence, you may
find you can more easily increase your time and expand your exercise
gym activities.”

3.4.3. Discrepancy and ambivalence
Ambivalence is a normal part of the process of change, wherein

patients are either uncertain for the need for change, or simultaneously
have reasons to change and reasons not to change [82]. Developing
discrepancy refers to the process of exploring the mismatch between
where the patient is today and where the patient wants to be in the
future. Identifying inconsistency between the current behavior and the
patient's own life goals and values can help develop discrepancy. Other
techniques to develop discrepancy include acknowledging positive and
negative aspects of current behavior and providing tailored risk in-
formation and feedback [94]. After identifying discrepancy, clinicians
can help patients resolve ambivalence by discussing the benefits and
risks of change, and risks of no change, and then planning next steps
[100,101].

3.4.4. Self-efficacy
Self-efficacy is an important mediator of behavior change in obesity

treatment [102]. Motivational interviewing assumes the patient is
capable of making change [94]. Change is promoted by focusing on past
patient successes and highlighting existing patient skills and strengths
[103,104]. Examples of supporting self-efficacy include:

Evoking questions:

� “How might you go about taking the first steps in making a change?”
� “What obstacles might you encounter and how would you overcome
them?”

Affirmation statements: [94].

� “I see you have a real commitment toward improving your health.”
� “Your spirituality and family are two strengths that seem to be helping you
stick with your plan.”

� “It seems that despite a lot of things happening, you have managed to stay
on course, and that is really impressive.”

� “Although you have not seen the results you were hoping for on the scale,
the fact you have returned reflects how serious you are about reducing your
weight.”

Self-efficacy requires knowledge and skill. Advice and feedback pro-
mote patient self-efficacy [104,105]. Motivational interviewers may ask
patients with pre-obesity/obesity about their understanding about how
weight reduction may affect their health (e.g., blood sugar, blood
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pressure, blood lipids, heart, breathing, joints, sleep, possible pregnancy,
and quality of life).

Overall, summarizing the patient's knowledge, motivations, progress,
and positive actions promotes self-efficacy [104,105]:

� “From what you've said, you want to lose weight mainly because you are
concerned about your health and because your family is concerned.”

� “It seems that with your commitment to the weight-management plan, and
with support from your family, most everyone agrees that overall, you are
making great progress.”

� “Although you had made progress in the past, your weight went up a bit
this time. But it is good you did not get so discouraged as to cancel your
appointment.”

3.5. Evoking change-talk examples

As per the examples above, an integral objective throughout the
motivational interview process is directing the conversation in a manner
that explores ambivalence and motivation, amplifies discrepancy, and
prompts the patient to express reasons for change [94,96,106]: Basic
questions relevant to this objective might be:

� “Why do you want to change?”
� “How important is it that you change?”
� “What values are most important to you?”
� “How do your actions fit your values?”
� “How do you plan to change?”
� “How confident are you that you can change?”

Questions that may help explore the influence of the past and future
on readiness for change may include [94,96,106]:

� “How were things better in the past?”
� “What may happen if things stay the same?”
� “How would you like for things to change within the next year?”
� “What are the best ways for you to change in the next year?”

Query extremes regarding patient stance and mindset might include
[94,96,106]:

� “If you were completely successful in making this change, how would
things be better in the future?”

� “What is the worst-case scenario if you do not change?”
� “What is the best-case scenario if you do change?”

3.6. Change metric examples

Another useful technique in motivational interviewing involves
assessing the importance of change [94,96]:

� “On a scale of 1–10, where 1 is not important and 10 is most important,
how important is it for you to make this change?”

� “Why did you choose this number and not a lower/higher number?”

Assessments of readiness to change [94,96]:

� “On a scale of 1–10, where 1 is not ready to change and 10 is absolutely
ready to change, how ready are you to change?”

� “Why did you choose this number and not a lower/higher number?”

Assessments of confidence in the ability to change [94,96]:

� “On a scale of 1–10, where 1 is not at all confident and 10 is absolutely
confident, how confident are you in your ability to change?”

� “Why did you choose this number and not a lower/higher number?”



Fig. 4. Motivational Interviewing Techniques: FRAMES. FRAMES is a brief
intervention that includes feedback, responsibility, advice, a menu of strategies,
an empathetic style, and self-efficacy [110,111].
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3.7. Decision-balancing examples

Patients often must balance multiple motivations and aspects of
change. Decision-balancing can be a helpful tool to explore ambivalence
by looking at the pros and cons of change. Examples in motivational
interviewing include [94,96]:

� “Write down some of the positive things and negative things about your
current eating and physical activity levels.”

� “It sounds like you are frustrated by your current behavior but feel change
would be too difficult. It might be helpful to make a chart of the pros and
cons of each option – keeping things the same and changing.”

3.8. Motivational interviewing techniques

3.8.1. Micro-counseling (OARS)
Micro-counseling is a motivational interviewing technique that often

uses the OARS model: Open-ended questions, Affirmations, Reflections,
and Summaries [107].

� Open-ended questions avoid binary answers such as “yes” or “no” and
instead invite patients to elaborate on the reasons for and possibility
of change.

� Affirmations are expressed recognitions of the patient's strengths and
how these strengths can be applied to implement change. Affirma-
tions to the patient by the clinician should be both relevant and
genuine.

� Reflections are a central skill in motivational interviewing. Reflective
listening is an effective way to express empathy. The clinician can use
reflections to reinforce and invite elaboration on change talk, develop
discrepancy, amplify/resolve ambivalence, and support self-efficacy.

� Summaries are extended reflections that pull together key points and
can help transition into planning next steps. Summaries can steer
attention from sustain talk, such as negative past failures, and toward
positive but realistic future goals. Summaries should establish metrics
to measure success of future goals and outline follow-up plans [107].

3.8.2. The five A's of obesity management and FRAMES
Brief motivational interventions are short, structured applications of

motivational interviewing that can be used in busy clinical settings. The
five “A” framework was adapted to obesity counseling in primary care:
ask, assess, advise, agree, and arrange/assist [108,109]. Fig. 3 describes
Fig. 3. The Five A's of Obesity Management. The 5 “A's is a helpful brief moti
[108,109].
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the five A's of obesity management. Fig. 4 describes the FRAMES tech-
nique in motivational interviewing.

4. Obesity management technologies

Many useful technologies exist for weight management. These tech-
nologies can help with motivation, record keeping, and awareness of
personal metrics applicable to obesity management.
4.1. Technologies and social media

4.1.1. Applications
Many applications, both free and paid, are available to help patients

record and assess nutritional and physical activitymetrics [112–114]. The
information recorded in apps may be assessed and reviewed by clinicians
during face-to-face evaluations, as well as during telehealth visits [74].
vational intervention that incorporates elements of motivational interviewing
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4.1.2. Interactive technology
Body-weight scales that provide interactive feedback via email or text

messaging are a useful form of interactive technology for weight man-
agement [112]. Interactive technology for weight management also in-
cludes wearable technologies such as watches [112–119]. These devices
can track active minutes, steps, floors climbed, distance, and caloric
consumption. They often monitor heart rate, track sleep patterns, and
provide daily exercise statistics. They wirelessly sync with smartphones
and computers, providing interactive information to the user. Potential
benefits of wearable technology beyond standard behavioral interven-
tion depends on the individual, and thus recommending wearable tech-
nologies is best based upon a patient-centered approach.

4.1.3. Websites and social media
Websites can provide educational information regarding nutrition,

caloric content of foods, physical activity, expected energy expenditure
with certain physical activities, meal plans, and recipes. Social media
may also be useful for weight management [120]. Posting daily meals
and snacks to followers can enhance accountability. Posting physical
activity progress to social network group can also be motivating and
enhance accountability. Patients can obtain nutritional and physical ac-
tivity advice from others, including social network support groups spe-
cific to weight management. Competition or “wagers” regarding fitness
metrics and goals can also increase motivation.

4.2. The National Weight Control Registry

The National Weight Control Registry is a research study of those 18
years or older who have lost at least 30 pounds of weight and maintained
weight loss for at least 1 year [121]. The membership includes over 10,
000 people, with 80% female and 20% males. Interventions reported by
members include [121]:

� Over 90%modified their food intake, modified their physical activity,
and exercise about 60 minutes per day

� Over 70% eat breakfast daily and weigh themselves at least once a
week

� The most frequently reported physical activity was walking
� Registry participants reported 45% lost weight on their own
� 55% lost weight with the help of some type of program

5. Conclusions

This Obesity Medicine Association (OMA) Clinical Practice Statement
(CPS) on Behavior, Motivational Interviewing, Eating Disorders, and
Obesity Management Technologies is designed to assist clinicians in the
care of patients with the disease of pre-obesity/obesity. Understanding
patient motivators and behaviors is essential for obesity medicine prac-
titioners. Additionally, implementation of appropriate techniques in
motivational interviewing is helpful in treating patients, and obesity
management technologies can play an important role in ongoing treat-
ment. An understanding of behavior therapy, motivational interviewing,
and potentially helpful technologies may help clinicians improve the
health of their patients, especially those with adverse fat mass and adi-
posopathic metabolic consequences.

5.1. Transparency [122]

This manuscript was largely derived and edited from the 2021
Obesity Medicine Association (OMA) Obesity Algorithm. Beginning in
2013, OMA created and maintained an online Adult “Obesity Algorithm”

(i.e., educational slides and eBook) that underwent yearly updates by
OMA authors and was reviewed and approved annually by the OMA
Board of Trustees. This was followed by a similar Pediatric “Obesity Al-
gorithm,” with updates approximately every two years by OMA authors.
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Authors of prior years’ version of the Obesity Algorithm are included in
Supplement #1.
5.2. Group composition

Over the years, the authors of the OMA Obesity Algorithm have
represented a diverse range of clinicians, allied health professionals,
clinical researchers, and academicians (Supplement #1). The authors
reflect a multidisciplinary and balanced group of experts in obesity sci-
ence, patient evaluation, and clinical treatment.

6. Conclusions and recommendations

This Clinical Practice Statement is intended to be an educational tool
that incorporates the current medical science and the clinical experiences
of obesity specialists. The intent is to better facilitate and improve the
clinical care and management of patients with pre-obesity and obesity.
This Clinical Practice Statement should not be interpreted as “rules” and/
or directives regarding the medical care of an individual patient. The
decision regarding the optimal care of the patient with pre-obesity and
obesity is best reliant upon a patient-centered approach, managed by the
clinician tasked with directing an individual treatment plan that is in the
best interest of the individual patient.
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Disclaimer and limitations
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tice Statement is intended to represent the state of obesity medicine at
the time of publication. Thus, this Clinical Practice Statement is not a
substitute for maintaining awareness of emerging new science. Finally,
decisions by practitioners to apply the principles in this Clinical Practice
Statement are best made by considering local resources, individual pa-
tient circumstances, patient agreement, and knowledge of federal, state,
and local laws and guidance.
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