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Abstract
Obesity is a major contributor to ill health and numerous comorbidities globally. Recent studies
suggest that addictive-like tendencies toward foods, especially highly processed foods, contribute
to this epidemic. Therefore, interventions used to treat substance-use disorders may be effective
for treating overweight/obese patients with food addiction (based on the Yale Food Addiction Scale,
version 2.0). This pilot study evaluated four interventions, selected because of their effectiveness in
the treatment of substance-use disorders [motivational interviewing, pharmacotherapy (naltrexonebupropion), pharmacotherapy with motivational interviewing, information control (diet and physical
activity instruction)], in overweight/obese individuals with and without food addiction. The food
addiction construct identified a distinctive subset of overweight/obese individuals. Through one
month, response to interventions differed between food addiction phenotypes with those who were
positive for food addiction showing similar or less response to the interventions than those who
were negative for the trait. This suggests that individuals with addictive-like tendencies toward food
may require longer and more intensive intervention to achieve their goals. The greatest changes
in biometric measures occurred between baseline and 1 month during which time participants
were attending weekly intervention sessions. Across all groups, those who attended more sessions
(dose) was correlated with a reduction in body mass index.

Introduction
Obesity is a major health issue globally and is associated with increased risk of
comorbidities and increased medical expenditures, contributing to the death of at least
2.8 million people each year. Once only prevalent in high income countries, overweight/
obesity is now prevalent in low and middle income countries [1]. Numerous approaches
have been tried to address obesity with limited long-term success. Recently it has been
suggested that addictive-like tendencies toward foods, especially highly processed
foods that are high in fat and sugar, contribute to the epidemic [2-5]. The Yale Food
Addiction Scale (YFAS) is a relatively new, validated instrument that is used to assess
individuals for food addiction (FA) [6,7]. Recent studies report FA prevalence of 2025% in overweight/obese populations [5,8], whereas prevalence was 37.1% in this
study [9]. No known obesity interventions speci ically target individuals who are
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positive for FA. If an addictive-like process contributes to obesity for some individuals,
then interventions used to treat substance-use disorders may be effective for treating
FA [10,11]. Therefore, we evaluated four interventions, selected because of their
effectiveness in the treatment of substance-use disorders [motivational interviewing
(MI), pharmacotherapy (P; naltrexone-bupropion), MI with pharmacotherapy (P+MI),
information control (IC; diet and physical activity instruction)], in overweight/obese
individuals with and without FA (FA+ and FA-, respectively) with the goal of developing
effective interventions for each group.

Methods
This study was conducted in accordance with IRB protocol 763-16-FB (University
of Nebraska Medical Center). Participants received a $20 incentive following each
session as compensation for their time.
Participants
Participants were recruited from overweight/obese patients referred to the
Healthy Behaviors Clinic by doctors at the Regional West Physicians Clinic in
Scottsbluff, Nebraska, USA and through snowballing. Potential participants completed
a set of questionnaires as part of the standard Healthy Behaviors Clinic admission
process, including the Yale Food Addiction Scale (YFAS 2.0) [12] and a medical history.
These instruments were reviewed by a Doctor of Nursing Practice (DNP) who is
board certi ied in Adult Health and Psychiatry to pre-screen potential participants for
eligibility. The DNP was also the study prescriber, along with two bariatric surgeons
when she was not available.
Eligible individuals were overweight/obese adults age 19-65 years of either sex
and any race/ethnicity who could understand/read English. Because treatments were
randomly assigned, they also had to meet criteria speci ic to the pharmacotherapy
interventions (P, P+MI) (e.g. restrictions on medications, medical conditions,
pregnancy/lactation). Nurse researchers informed those who were eligible about the
study and consented those choosing to participate.
One hundred ive individuals were screened, 83 were enrolled, 14 withdrew, and 8
were ineligible [9]. Seventy-four participants were women and 9 were men [9]. Fiftynine were Caucasian, 23 were Hispanic, and 1 was African-American [9]. Average age
was 42.7 [9].
Assessment of food addiction/treatment assignment
The YFAS 2.0 [12], which adapts the eleven DSM-5 diagnostic indicators of
substance-use disorders to the consumption of highly processed foods, was used to
assess participants’ obesity phenotype (FA+ or FA-). Participants with ≥ 2 symptoms
plus impairment/distress were considered FA+. Those with 0-1 symptoms and/or no
impairment/distress were considered FA-. Participants within each phenotype were
randomly assigned to one of the treatment groups (IC, MI, P+MI, P).
Interventions
Interventions were delivered following collection of outcome measures at baseline,
1, 2, 3, and 4 weeks and 2, 3, 4, 5, and 6 months.
MI Intervention Conditions (MI, P+MI)
MI is an evidence-based, client-centered approach for behavioral change that was
developed and is still used for the treatment of addictions [13,14]. MI is theorized
to decrease an individual’s ambivalence and increase his/her perceived behavioral
control by emphasizing personal choice and control in decision-making and by
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af irming the individual’s self-management ability [15,16]. Our MI intervention (MI,
P+MI) was designed to effect behavior change by sharing information on the bene its
of limiting intake of highly processed foods/increasing intake of minimally processed
foods (addressing attitudes/beliefs) and providing support to increase perceived
behavioral control by decreasing participants’ ambivalence and barriers (addressing
self-ef icacy), thereby supporting participants in limiting their highly processed food
intake/increasing their minimally processed food intake. A written MI algorithm was
used to ensure idelity.
Pharmacotherapy Interventions (P, P+MI)
We selected sustained release naltrexone-bupropion (Contrave®) for our
pharmacotherapy interventions (P, P+MI) because these drugs have been used to treat
addictions [17,18]. Naltrexone-bupropion produces weight loss by reducing appetite/
cravings and is more effective in promoting weight loss in combination than either
drug alone [19]. The naltrexone-buproprion (administered orally) was titrated to the
therapeutic dose over the irst 4 weeks. Use was discontinued if an individual did not
show ≥ 5% weight loss by the beginning of month 4.
IC Control Condition
The IC control group received diet and physical activity information encouraging
them to adopt healthier eating (limiting intake of highly processed foods/increasing
intake of minimally processed foods) and physical activity behaviors [20]. The other
intervention groups received the same information during their baseline visit.
Biometric outcome measures
We used a Tanita SC-240 bioelectrical impedance analyzer to estimate weight, BMI,
percent body fat (%BF), percent body water (%BW), basal metabolic rate (BMR), and
visceral fat rating (VFR). Percent BF is more closely associated with health outcomes
than BMI [21] and tends to be inversely related to %BW. BMI was included because
it is a standard used by WHO and CDC, despite its limitations (accounting only for
height/weight, disregarding body symmetries, muscular vs greater fat composition,
and genetic differences in body proportions) [21,22]. BMR is an indicator of metabolic
ef iciency and VFR is an indicator of risk for cardiovascular disease.
Data analysis
Descriptive statistics (M, SD) were used to characterize variables. Changes in
variables over time was determined by subtracting the value at one month from the
value at baseline. If the difference was positive, the variable decreased. If negative,
the variable increased. Levene’s test was used to evaluate equality of variances,
independent t-tests were used to evaluate differences among variables, and Pearson’s
correlations were used to explore relationships among variables. Pairwise deletion
was used when there was missing data (missed sessions). Because this was a pilot
study, analyses were considered signi icant at α = 0.10. Analyses were performed
using IBM® SPSS® Statistics (Version 25) software.

Results
Although interventions were conducted over six months, analyses revealed that the
greatest changes were observed at the end of weekly sessions (1 month). Therefore,
we calculated changes in BMI, %BF, %BW, BMR, and VFR between baseline and one
month and compared the changes among FA phenotypes. For those in the P and P+MI
intervention groups, there were no signi icant differences (p > 0.10) between FA+ and
FA- participants for any variable. At 1 month those in the pharmaceutical interventions
(P, P+MI) would just be achieving the therapeutic dose which may not fully re lect
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the impact of the interventions after longer use. For those in the MI treatment group,
change in %BF (p =.073), %BW (p = .063), BMR (p = .058), and VFR (p = .064), differed
between FA+ and FA- participants. Percent BF declined almost a percentage point in
those who were FA-, but increased slightly in those who were FA+ (Table 1). Percent
BW increased over half a percentage point in those who were FA-, but decreased
slightly in those who were FA+ (Table 1). BMR declined in both groups, particularly
the FA+ group, indicating improved ef iciency, however, there was little or no change
in VFR (Table 1). Among IC participants, only change in %BW differed between FA
phenotypes (p = .068), slightly decreasing in those who were FA- and slightly increasing
in those who were FA+.
The greatest improvement in biometric measures was observed for %BF (decline)
and %BW (increase) among FA- participants in the MI and P intervention groups (Table
1). Changes in BMI and VFR (a calculated variable) were generally small for all FA
phenotype-intervention combinations (Table 1). BMR declined for all FA phenotypeintervention combinations except FA+ participants in the IC group (Table 1).
Among all participants, session attendance was positively correlated with change
in BMI (r = .291, p = .034) and VFR (r = .261, p = .065) and age was positively correlated
with session attendance (r = .181, p = .097). Among treatment groups, session
attendance was positively correlated with change in BMI in the P+MI group (r = .514,
p = .035); no other correlations were signi icant. Among FA- participants, age was
positively correlated with session attendance for those in the P+MI group (r = .640,
p = .0.34). There were no signi icant correlations among FA+ participants (p > 0.10).

Discussion
Though currently not a clinically recognized diagnosis, the FA construct identi ied
a distinctive subset of overweight/obese individuals. Through one month of weekly
sessions, response to interventions differed between FA phenotypes, with those who
were FA+ showing similar or less response to the interventions than those who were
FA-. This suggests that individuals with addictive-like tendencies toward food may
require longer and more intensive intervention to achieve their weight/fat loss goals.

Acknowledgements
This work was supported by a Research & Engagement Competitive Award by the
Rural Futures Institute at the University of Nebraska. We thank Dr. Jeffrey Holloway,
Dr. Jason LaTowsky, and Martha Stricker of Regional West Physician Clinic and Don
Graham, consulting pharmacist, for their contributions to this study.
Table 1: Mean (± SD) change in biometric variables over one month by food addiction phenotype (+ or -) and obesity
intervention (information control, motivational interviewing, pharmacotherapy, pharmacotherapy with motivational
interviewing).
Variable
BMI
%BF
%BW
BMR
VFR

FA Phenotype

Intervention
IC

MI

P

P+MI

-

0.53 (0.56)

0.61 (0.47)

0.89 (0.84)

0.32 (0.75)

+

0.34 (0.65)

0.86 (0.80)

0.84 (0.58)

0.68 (0.91)

-

0.11 (0.93)

0.98 (1.30)

1.32 (5.17)

-1.26 (2.63)

+

0.63 (1.03)

-0.34 (1.41)

0.11 (1.07)

-0.06 (2.51)

-

0.13 (0.44)

-0.61 (0.86)

-1.38 (3.49)

0.82 (1.76)

+

-0.44 (0.72)

0.34 (1.03)

-0.01 (0.79)

0.06 (1.59)

-

14.70 (42.78)

8.89 (21.27)

16.20 (175.93)

40.22 (56.03)

+

-3.43 (53.47)

57.29 (54.00)

29.25 (41.09)

64.75 (159.56)

-

0.00 (0.47)

0.56 (0.53)

0.50 (1.78)

-0.44 (1.01)

+

0.14 (0.38)

0.00 (0.58)

0.75 (0.46)

0.00 (1.31)

SD: Standard Deviation, FA: Food Addiction, IC: Information Control, MI: Motivational Interviewing, P: Pharmacotherapy,
P+MI: Pharmacotherapy with Motivational Interviewing, BMI: Body Mass Index, %BF: percent Body Fat, %BW: percent Body
Water, BMR: Basal Metabolic Rate, VFR: Visceral Fat Rating. Changes in variables over time was determined by subtracting
the value at one month from the value at baseline (positive differences indicate that the variable decreased, negative
differences indicate that the variable increased). For each FA phenotype-intervention combination, n ranged from 7 to 10.
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