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Abstract

Recent Findings Food Addiction (FA) is frequently observed in populations with obesity, and in eating disorders (ED) related
to binge behaviours. However, the influence of FA in the treatment outcome of these conditions has been poorly explored.
Purpose of the Review The aim of this review, is to reflect the influence of FA in the response to treatment, and other factors
with it that could be related, in order to present treatment proposals and future research lines.

Summary FA have been found to have a role in treatment outcome of obesity and ED patients, being as a predictive variable
or as a mediator one. For those patients with obesity, FA have a negative influence on the weight loss process; in ED patients
was associated with dropouts, and less levels of remission of the ED condition.

Keywords Food addiction - Eating disorders - Obesity - Treatment outcome - Narrative review

Introduction

Food addiction (FA) is the term assigned to abnormal eat-
ing patterns that resemble behaviour found in addictive
processes, either substance or behaviour based, most com-
monly conceptualized as a substance-based addiction to
ultra-processed foods. Even though it is still under study as
a construct itself or as a transdiagnostic condition in other
eating and weight related problems, its study has recently
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attracted increased interest. A high prevalence has been
found in eating disorders (ED) related to binge behaviours
such as binge eating disorder (BED) (70%) and bulimia
nervosa (BN) (95%), as well as in populations with obesity
(18-24%). However, the influence of FA on these conditions
has been poorly explored. The aim of the present review is
to describe the influence of FA in the response to treatment
and other factors with which it could be related, as to present
treatment proposals and future research lines.

Influence of FA in Treatment Outcome

FA is frequently observed in populations with obesity [1] and has
been proposed as one of the leading psychosocial correlates to
weight-control failure [2]. Evidence has shown that more symp-
toms of FA, as defined by the Yale Food Addiction Scale (YFAS)
[3], are associated with higher general psychopathology and more
dysfunctional personality traits, and has strong implications for
the treatment of individuals who are overweight and have obesity.

In this regard, several studies of individuals with obesity
have explored the associations between FA and the outcome
success of interventions. Table 1 shows a summary of stud-
ies included in this review evaluating the impact of FA on
therapy response (original). Most of the results showed that
the individuals that present FA symptoms have lower success
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rates after interventions, whether short-, medium-, or long
term. Burmeister et al. observed that after an 18-week group
behavioural weight loss intervention, adults who are over-
weight and have obesity having more FA symptoms at base-
line lost a smaller percentage of body weight [4]. Similarly,
in a sample of patients with obesity who sought bariatric sur-
gery, the baseline FA criteria were linked to poorer weight
loss after a 6-month dietary intervention [5]. Among a sample
of women who were overweight and had obesity, Sawamoto
et al. observed that participants who lose less weight during a
7-month Cognitive Behaviour Therapy (CBT) and nutritional
consultation intervention, had a tendency toward FA and were
liable to regain weight after the treatment [6]. Their results
also showed that successful weight maintenance was associ-
ated with lower YFAS scores by the end of the intervention.
The same tendency of results was observed in older adults.
After 1 year, following a Mediterranean diet intervention, FA
predicted a higher Body Mass Index (BMI) and depression
symptoms, and achieved a mediational role between impulsiv-
ity and BMI/depressive symptoms [7]. In the same sample,
but with a longer follow-up of 3 years, the presence of FA
at baseline resulted in a significantly greater weight regain
[8] and appeared to influence treatment outcomes after obe-
sity surgical interventions. In a sample of bariatric surgery
patients, individuals who had higher levels of presurgical FA
symptoms had poorer weight loss 1 year after following sur-
gery, either gastric bypass or sleeve gastrectomy. Authors also
observed that patients with a higher number of pre-surgical
FA symptoms experienced different grades of stagnation in
weight loss 3 months to a year after surgery [9].

Nonetheless, some authors have not found any associa-
tion between the presence of FA and weight loss. After a
6-month lifestyle intervention, Lent et al. observed that the
baseline presence of FA did not have a significantly contri-
bution to the variance in weight loss [10]. Similar results
were reported by Chao et al., that after a portion-controlled
diet and lifestyle intervention, FA presence were not signifi-
cantly associated with weight loss [11].

The presence of FA has also been linked to lower attend-
ance and higher dropout rates for weight management pro-
grams. In an adolescent sample who were overweight and
had obesity, after a 12-week multidisciplinary weight man-
agement program, Tompkins et al. observed that those who
presented with FA had a significantly lower attendance and
higher dropout rate [12]. These associations have also been
noted in adult samples. Results from Fielding-Singh et al.
showed that a baseline FA was linked to treatment failure
after a 12-month weight loss intervention [2]. On the other
hand, these findings differ from those of Lent et al., who
found that an adult sample individuals who were overweight
and had obesity FA symptoms at baseline did not mitigate
the study attrition to a group-based lifestyle intervention
[10].

All these findings may suggest that the presence of FA
in patients with obesity could be an indicator of a bad prog-
nosis for finding a successful weight loss process. However,
even though the presence of FA seemed to have a negative
influence on the treatment outcome, there was also evidence
to suggest that these interventions may diminish FA symp-
toms. After a 22-month behavioural weight-loss program,
Gordon et al. observed that as body weight decreased over
time, so did FA symptoms. Their results also included a
higher average YFAS score associated with lower weight
loss [13]. FA prevalence also seemed to decrease after bari-
atric surgery. Sevinger et al. observed a continuous decline
in the prevalence of FA symptoms [14] in 6- and 12-months
post-surgery follow-ups, regardless of the type of surgery:
laparoscopic sleeve gastrectomy or omega loop gastric
bypass. The same observations were made by Dickhut et al.,
as FA symptomatology decreased significantly after bariat-
ric surgery [15]. New technologies associated with medical
sciences and patient treatment have also shown a positive
effect. A recent study performed with adolescents partici-
pating in a weight loss intervention concluded that using
an mHealth app (alone or in combination with coaching
sessions) had a positive effect on reducing FA symptoms
[16]. Furthermore, a telephone-based cognitive behavioural
therapy (Tele-CBT) intervention for patients with obesity
and FA reported significant improvements in FA symptoms
scores 1 year after bariatric surgery [17].

A few studies have explored the impact of FA in specific
treatment for eating disorders (Table 1), but to date there is
no data on FA treatments. However, some interesting results
are worth mentioning.

First, the comorbidities of ED and FA, with and without
obesity, points to increased eating-disorder symptomatology,
general psychopathology, dysfunctional personality traits,
and other related variables that influence the worst treatment
compliance and poor treatment outcomes. Shape concerns
in patients with FA have been associated with higher sever-
ity of ED symptomatology [18]. In post-bariatric surgery
patients, FA correlates with higher binge eating and general
anxiety, as well as a lower general quality of life [17]. FA
severity has also correlated positively with anxiety symp-
toms and negatively with quality of life, considering the psy-
chological, physical and social domains [19]. All this may
suggest that an additional focus for FA during traditional
treatment would be helpful in those patients.

Munguia, et al. performed the first longitudinal study that
identified three clusters of ED patients with FA, among other
clinical variables and personality traits. The study followed
16 CBT group sessions of ED treatment and evaluated treat-
ment response. The severity of the clusters was determined
by the levels of FA symptomatology and the other variables.
Treatment results followed a linear relation to the cluster
severity. Of the three clusters, the third, (C3) had the best
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treatment results. The dysfunctional cluster, C1, presented
the highest severity of eating symptomatology and general
psychopathology as well as high levels of FA; the moderate
cluster, C2, had higher levels of FA and middle levels of eat-
ing symptomatology and general psychopathology; finally,
in C3, the functional cluster, the levels of all evaluated vari-
ables, included FA, were lower. C1 had the lowest rates of
full remission; C2 the higher rates of dropouts; and C3 the
highest rate of full remission [20].

These results are partially supported by Romero et al.,
who analyzed the predicted value of FA in treatment out-
comes of BN and BED patients. Even if FA were not a direct
predictor, it did mediate between treatment outcome and ED
severity. Those patients with FA reported binge episodes
more frequently than those without FA. This higher severity
in ED symptomatology was associated with a poor progno-
sis among BED patients [21]. The positive correlation of
FA with binge eating severity symptoms has already been
mentioned in the literature [19].

The strongest association of FA with treatment outcome
is also expressed inversely. Hilker et al. found that after six
sessions of psychoeducational intervention in BN patients,
FA levels decreased. In the same vein, high levels of FA
were predictors of lower total abstinence of binging and
purging episodes [22].

Other associated psychological aspects occurring along-
side FA, largely explained in the current literature, such as
high levels of impulsivity [23-26], emotion dysregulation
[27], depression, low self-esteem and psychological dis-
tress [28] could be playing an important role in treatment
response. However, based on the aforementioned studies
and FA-related literature, no direct associations or predic-
tive relationships had been explored yet. Nonetheless, it is
possible to hypothesize that they may influence treatment
response.

Treatment Proposal and Future Research Lines

Although FA influences treatment outcomes in patients with
obesity and ED, each population may need a different treat-
ment according to what has been mentioned in the present
review. For patients with obesity and comorbid FA, weight
reduction and treatment focusing on modifying caloric
intake may be positive. Dickhut et al. followed bariatric
surgery patients for 1 year after surgery, and found that both
BMI and FA had decreased [15]. However, ED patients with
FA, with or without obesity, seemed to have a higher degree
of clinical variables associated with addiction [20], so other
approaches may be needed.

Cognitive psychotherapies that focus on the cognitive
processes involved in addictions have been suggested as
new lines of treatment to increase long-term weight loss in
patients with obesity, and to improve impulse control and

@ Springer

emotional regulation. For example, contingency manage-
ment, which is an intervention based on operant condition-
ing, has also been shown to be effective in reducing drug use
and overeating in promoting weight loss [29].

In addition, psychoeducation about the dietary patterns
implicated in addictive eating have been suggested as a posi-
tive treatment for this population [30]. The promotion of a
healthier diet in patients with obesity and ED is a fundamen-
tal pillar of the treatment. To date, there is no sufficient evi-
dence to support implementing an intervention to target FA.
However, the reduction in the consumption of highly pro-
cessed foods and high glycaemic index carbohydrates may
be one valid approach. Such products are believed to pro-
mote addictive-like behaviours, which alter the reward-sig-
nalling and satiety cascade mechanisms [31]. Some authors
have proposed, as a potential metabolic treatment, the use of
a low-carbohydrate ketogenic diet, to produce physiological
changes believed to be involved in neurobiological and meta-
bolic mechanism that could influence FA [32]. This type
of diet consists of a low-carbohydrate, moderate-protein,
and high-fat diet that results in the use of fatty acids and
ketones rather than glucose as the primary source of energy.
Recent results have shown that this dietary approach has had
beneficial effect on metabolic parameters associated with
obesity and type 2 diabetes, including weight control and
management of lipid and glycaemic parameters [33]. The
ketogenic state results in physiological changes that have an
important effect on food intake, such as appetite suppres-
sion, decreased hunger, and higher satiety. Additionally, a
reduction in circulating glucose and insulin promotes higher
rates of lipolysis and reduce lipogenesis [34]. Changes in
the rate of glycolysis promoted by this diet are believed to
be involved in switching neurochemical signals and activat-
ing the mesolimbic reward pathway, which is implicated in
addiction [35].

In the case of ED, treatment may consider different
aspects. Wiedemann et al. also explored the FA influence on
weight reduction treatment in patients with comorbid BED
and obesity, founding that over 60% of participants met the
FA criteria. This finding also showed a poorer acceptance of
weight and shape (at clinical pathological levels), as well as
a higher negative reaction to weighting instructions through
treatment. These results were associated with greater levels
of disordered eating following treatment, even if the degree
of weight loss were similar to those with and without FA.
Therefore, the comorbid population may benefit from both, a
weight reduction and a clinical ED approach and addiction-
related aspects [18].

Piccinni et al. suggested using addiction-based treat-
ments, to address FA in patients with ED, including harm
reduction or abstinence-based models instead of traditional
CBT [36, 37]. Cognitive intervention that uses training
tasks to reduce cognitive biases such as attention, response
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inhibition, and evaluative conditioning (affective bias) is
one of the methods that continues to be explored as a treat-
ment possibility for FA. In this sense, approaches that con-
sider additional therapy aims of craving managements and
increasing inhibitory control may be helpful [38]. Given the
high levels of impulsivity in ED patients with comorbid FA,
as well as disturbances in neural reward process, therapies
aimed at reducing food-related impulsivity could be positive
[39] as has been found in binge-related ED using this inhibi-
tory training [40, 41].

Conclusions

Even though the study of FA increased over the past decade,
there is still limited understanding of its treatment. As the
present work has shown, some studies have identified risk
factors or consequences associated with FA, as well as the
influence of FA in treatment response. In ED patients with
comorbid FA, personality traits, neural process, dietary pat-
terns, emotion regulation, and others, may be considered
when designing appropriate treatment. Moreover, since the
presence of FA symptoms may be an indicator of a poor
prognosis of weight loss interventions, health providers
should screen for FA to implement specialized support for
these individuals during the treatment.
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