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Abstract
Purpose of Review  Ultra-processed foods (UPFs) contain little whole foods, and are associated with increased risk for sev-
eral, adverse cardio-metabolic health outcomes; yet, UPFs are ubiquitous in the food environment and comprise a significant 
percentage of calories consumed. Cutting down on UPFs may be challenging, with increasing evidence to support that UPFs 
may exhibit an addictive potential not observed with minimally processed foods. This narrative review aimed to discuss 
challenges UPFs pose for dietary adherence and examine evidence pertaining to attempts to cut down on UPFs.
Recent Findings  Findings support an overall high prevalence of unsuccessful attempts to cut down; however, challenges exist 
with quantifying attempts specifically attributable to UPFs. Emerging research supports that for some individuals, UPFs, 
compared to minimally processed foods generate greater addictive-like responses.
Summary  UPF consumption facilitates addictive-like eating behaviors in some individuals and evidence supports a greater 
abuse liability than minimally processed foods, which may pose a unique challenge for diet adherence.
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Introduction

Over the last 40  years, the prevalence of obesity has 
increased worldwide, concurrent with the prevalence of 
weight loss attempts [1]. A systematic review and meta-anal-
ysis of weight loss attempts including more than 70 studies 
and more than one million adults revealed that 42% of the 
population worldwide reported trying to lose weight at some 
point [2•]. In the USA, data collected in the National Health 
and Nutrition Examination Survey (NHANES) from 2013 
to 2016 indicated that almost half (49.1%) of adults actively 
tried to lose weight in the last 12 months [3]. Strategies most 
commonly employed by individuals trying to lose weight 
are in-line with healthcare professional recommended, 

evidence-based guidelines for weight management and 
include an increase in physical activity and eating a healthier 
diet [2•, 3].

Generally, attempting to eat a healthier diet centers on 
improving diet quality by increasing consumption of fruits 
and vegetables, while reducing consumption of “junk foods” 
[2•]. What falls into the unofficial category of “junk food” 
is not specifically delineated, but items commonly associ-
ated with this term include foods such as pizza, pastries, ice 
cream, potato chips, cookies, French fries, and carbonated 
soft drinks. Likewise, many of these also fall into a food 
classification system known as ultra-processed foods (UPFs) 
[4]. Although there is some disagreement in the exact cat-
egorization of certain foods and beverages as UPFs, the most 
accepted and applied food classification system in the sci-
entific literature is the NOVA (not an acronym) system [4]. 
UPFs do not occur naturally (think fish “sticks” vs. whole 
fish); they are industrial formulations strategically manu-
factured to create a product that is shelf-stable, inexpensive 
to make and purchase, and highly palatable. They are often 
energy-dense, nutrient deficient, and contain a sophisticated 
mixture of refined carbohydrates (i.e., sugar), salt, and fat 
(e.g., salty snacks, fast food, sugar-sweetened beverages, ice 
cream) [4, 5]. Despite containing little to no whole foods, 
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UPFs are ubiquitous in the food environment, and com-
prise a significant percentage of calories consumed by both 
adults and children, particularly in high-income countries 
[6•, 7]. In Canada, the UK, and the USA, approximately 
45.0%, 50.4%, and 57.9% of total energy intake, respec-
tively, purportedly comes from UPFs [8–10]. A similar trend 
was observed in US adolescents as a recent study reported 
that ~ two-thirds of total energy intake was derived from 
UPFs [7]. While highly palatable and appealing, consump-
tion of UPFs is associated with the development of obesity, 
and contributes to an increased risk for a number of adverse 
health conditions including hypertension, metabolic syn-
drome, cardiovascular disease, type 2 diabetes, and all-cause 
mortality [6•]. Moreover, compared to naturally occurring 
and minimally processed foods (e.g., fruits, vegetables, lean 
meats, brown rice), there is increasing evidence to support 
that UPFs impact reward-related systems in the brain, and in 
some individuals may trigger addictive-like behaviors (e.g., 
intense cravings, impaired control) [11].

In an effort to capture these addictive-like behaviors, 
the Yale Food Addiction Scale (YFAS) was developed 
and validated [12]. The YFAS was based on the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM)-IV 
[13] substance use disorder diagnostic criteria to evaluate 
symptoms and behaviors of “addictive-like” eating. The 
YFAS paralleled substance use disorder symptoms such as 
too much time spent obtaining food, feelings of withdrawal, 
important activities given up, unsuccessful attempts to quit, 
continued use despite consequences, and others. In 2013, 
the YFAS-Children (YFAS-C) was developed and validated 
to assess addictive-like eating behaviors in children (mean 
age = 8.32 years) [14]. Although not recognized as a clini-
cal diagnosis, food addiction (FA) can be determined with 
the YFAS and YFAS-C with the presence of three or more 
symptoms and clinically significant impairment or distress. 
In accordance with updates to substance use disorder criteria 
in the DSM-5 [15], the YFAS 2.0 was similarly re-developed 
to include more symptoms (n = 11) and to differentiate FA 
severity based on symptom counts (mild: 2–3, moderate: 
4–5, severe: ≥ 6) [16]. A child scale, the Dimensional Yale 
Food Addiction Scale for Children 2.0 [17], was also re-
developed to reflect the updated DSM-5 criteria; however, 
the dimensional scoring approach is more sensitive to sub-
clinical variations in FA symptoms and a FA diagnostic 
score is not calculated. Although the YFAS and YFAS 2.0 
were developed with the intent to measure addictive-like eat-
ing behaviors and FA, UPFs were not directly assessed as the 
mechanism underlying these behaviors. In 2017, however, a 
study by Schulte et al. [18] identified that UPFs were signifi-
cantly and positively associated with FA symptoms and this 
relationship was even more pronounced in those who met 
the diagnostic criteria for FA. This study provided the first, 
preliminary evidence that UPFs, compared to minimally 

processed foods, were more likely to exhibit an addictive 
potential [18].

Not all individuals who exhibit symptoms of addictive-
like eating will meet the diagnostic criteria for FA; however, 
the symptoms of FA should not be overlooked, particularly 
in regard to recent research on UPFs and their addictive 
potential. Perhaps more importantly, which symptom(s) are 
commonly endorsed warrant closer examination. Consid-
ering the pervasiveness of diet culture and prevalence of 
people worldwide who have attempted to lose weight [2•], 
it may come as no surprise that one of the most commonly 
endorsed FA symptoms is the “persistent desire or repeated 
unsuccessful attempts to quit.” This aligns with current 
evidence regarding weight loss attempts—they are largely 
unsuccessful long-term, lead to more weight gain, and more 
futile weight loss attempts (i.e., weight cycling) [1]. Yet, 
where do UPFs fit into this scenario?

With this narrative review, we sought to examine the 
research, primarily from the last 5 years, to examine how 
UPFs may present as a challenge for diet adherence, and to 
take a closer look at the FA symptom, unsuccessful attempts 
to cut down, and challenges associated with accurately quan-
tifying these attempts. We explored several databases includ-
ing PubMed, PsycINFO, Ovid, and Google Scholar as well 
as references from relevant articles to identify peer-reviewed 
studies pertinent to the topic. Identified articles, published 
in English and regardless of study design, were considered. 
The overall aim was to discuss why UPFs may pose a dis-
tinct challenge for dietary adherence and examine the exist-
ing evidence pertaining to attempts to cut down on UPFs.

Challenges to Healthy Eating in a World 
of UPFs

Diet adherence is the extent to which an individual follows/
complies with dietary recommendations [19]. This can be a 
diet prescribed by a healthcare professional to help manage 
a chronic condition (e.g., celiac, diabetes, etc.) or dietary 
guidelines developed by government entities (i.e., Dietary 
Guidelines for Americans) to achieve and/or maintain good 
health. Whatever the recommended diet, in order to achieve 
the desired/expected outcome, adherence is a critical factor 
[19]. Furthermore, for short- and long-term weight loss suc-
cess, a higher level of diet adherence rather than a specific 
diet type (i.e., low calorie, low carbohydrate) may be more 
important [19]. Given the marked prevalence of UPFs in 
both the food environment and dietary intake [6•], it seems 
prudent to consider how UPFs may pose a unique challenge 
to diet adherence. There are several, plausible mechanisms 
by which UPFs physiologically disrupt the human body war-
rants attention particularly when considering how they may 
pose challenges to diet adherence.
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Energy homeostasis involves a series of complex circuits 
and feedback loops between the gut and brain. The circuit 
and feedback loops are regulated by hormonal and neural 
signaling to control caloric intake, hunger, satiety, and eat-
ing behaviors in order to maintain an adequate balance of 
energy [20]. Although an in-depth examination of satiety 
and hunger is beyond the scope of this narrative, we present 
an overview of how UPFs, as sophisticated combinations 
of macronutrients, food additives (e.g., flavor enhancers, 
colors) along with complex processing, dysregulate innate 
neuro-enteric mechanisms. As a result, individuals tend to 
overconsume such foods and with time, gain weight. For 
example, mounting evidence in rodent models suggests that 
high fructose corn syrup, a major ingredient in UPFs, alters 
the colonization and diversity within the gut (i.e., dysbiotic 
microbiota) [21, 22]. With chronic ingestion, alterations in 
glucose tolerance, hepatic metabolism, lipid neogenesis, and 
oxidative stress occur—all antecedent to the development 
of metabolic dysregulation. During this process and with 
increasing levels of adiposity, there is further dysregulation 
of key satiety hormones (e.g., leptin, ghrelin, and insulin) as 
well as impaired signaling to the arcuate nucleus, an area of 
the hypothalamus involved in energy homeostasis that influ-
ences food seeking and eating behaviors [23]. Findings from 
neuroimaging studies support that cues for UPFs (e.g., milk-
shakes) activate the reward/motivation systems in a similar 
manner as those observed for drugs of dependence [24, 25]. 
Moreover, repeated, high levels of UPF consumption may 
induce a hormonal resistance (e.g., insulin, leptin) and blunt 
the response from the systems that work to counteract exces-
sive caloric intake [26••, 27]. The speed at which UPFs are 
absorbed, and the speed and magnitude of a reward signal 
delivered, encourages repeated consumption of UPFs; ulti-
mately, this self-perpetuating process is a prime facilitator of 
addictive-like eating behaviors in some individuals and may 
override normal cognitive control brain mechanisms similar 
to those found in habit-forming substances [25, 26••, 28]. 
This scenario may sound analogous to that, which one may 
expect to hear when discussing a substance use disorder. 
Notably, there is a growing body of evidence to support that 
UPFs may have dependence (i.e., abuse) liability similar to 
those observed with habit-forming drugs (e.g., cigarettes, 
alcohol, and illicit drugs) [29••].

In 2017, Schulte et al. [30] sought to determine which 
foods might be most associated with addictive-like eating. 
Subjective experience indicators of abuse liability (i.e., 
craving, pleasure liking, intensity, and averseness) for 30 
nutritionally diverse foods were obtained from an online 
sample of 507 adults [30]. Cluster analytic techniques were 
employed to group foods based on each of the subjective 
indicators of abuse liability. Results indicated that foods 
might not be equally reinforcing; rather, they may fall on a 

risk spectrum in terms of their association with addictive-
like eating behaviors. Clustered together, UPFs were asso-
ciated with endorsements of greater loss of control, liking, 
pleasure, and craving compared to minimally processed 
foods. Overall, UPFs appeared to have the greatest habit 
forming or “addictive” potential [30]. Building upon this 
preliminary work and utilizing robust, behavioral method-
ology from substance abuse literature, Schulte et al. [29••] 
examined further the addictive potential of foods. Findings 
again supported that UPFs have a greater abuse liability 
compared to minimally processed foods.

Recent, emerging research supports that for some indi-
viduals, highly rewarding UPFs, compared to minimally 
processed foods, generate greater addictive-like responses 
including more frequent and stronger cravings, loss of con-
trol, and distress when intake is restricted [11, 31]. A neuro-
imaging study conducted by DiFeliceantonio et al. in 2018 
[32] was the first to demonstrate that foods high in both car-
bohydrates and fat, the combination of which is not readily 
found in non-processed foods, elicited supra-additive stri-
atal responses. The potentiated reward signal generated by 
these UPFs may help explain why certain foods are craved 
more than others and subsequently play an influential role in 
overeating [28]. In a recent mixed method study, Neff et al. 
[33] explored the relationship between nutritional character-
istics and addictive-like eating in a group of self-identified 
“food addicts.” A sample of 182 adults responded to open-
ended questions as to which foods they believed they were 
addicted. The vast majority (84%) of the foods identified as 
addictive were considered UPFs; only six of the 51 unique 
foods did not meet the criteria for classification into one of 
the “high” sugar, fat, or salt categories. Furthermore, over 
half of this community sample met the YFAS FA diagnosis 
criteria (52.2%) with a reported mean of 5.40 FA symp-
toms for the group [33]. Collectively, findings support an 
abuse liability of UPFs, an addictive potential not commonly 
observed of minimally processed foods.

(Un)successful Attempts to Cut Down 
on UPFs

Central to evidence-based recommendations for obesity pre-
vention and treatment are dietary approaches that emphasize 
eating behavior changes including an increased consumption 
of nutrient-dense foods (i.e., whole grains, vegetables) and 
cutting down on energy-dense, nutrient deficient foods (i.e., 
UPFs) [34]. The ability to cut down on UPFs is vital to not only 
achieving weight loss goals, but also to potentially warding off 
adverse health conditions. It is also one of the symptoms cap-
tured with the YFAS scales, specifically delineated as the “per-
sistent desire or repeated unsuccessful attempts to quit” [16].
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The first systematic review and meta-analysis of studies 
(n = 25) that examined FA prevalence and symptoms using 
the YFAS was conducted in 2014 [35]. The weighted mean 
prevalence of FA diagnosis in the adult population sample 
was 19.9%; however, the most commonly reported symptom 
in 70% of studies was “the persistent desire or unsuccessful 
attempts to cut down food intake.” The majority of studies 
included in this initial review were comprised of females 
with overweight/obesity, and recruited from clinical settings, 
thereby limiting the generalizability of the findings [35]. 
However, a cross-sectional investigation of FA and dietary 
profiles conducted shortly thereafter by Pursey et al. [36] 
observed a similar pattern in healthy, young adults (mean 
age = 24.1 years). While only 14.7% of the 435 respondents 
(~ 73% classified as healthy weight) met the YFAS criteria 
for FA, 94.2% reported at least one FA symptom. The most 
commonly endorsed symptom was the persistent desire or 
unsuccessful attempts to cut down at 91.6% followed by 
the continued use despite adverse consequences at 37.2% 
[36]. A similar study investigated FA and foods implicated 
in addictive-like eating in young adults, and again the most 
commonly endorsed symptom (91.7%) was the persistent 
desire or repeated unsuccessful attempt to quit [18]. Fur-
thermore, the most commonly endorsed symptoms by indi-
viduals with obesity awaiting bariatric surgery were the 
persistent desire or repeated unsuccessful attempts to quit 
and continued use despite adverse consequences at 49% and 
50%, respectively [37].

Investigations of FA and FA symptoms in adolescents 
yielded results analogous to those observed in adults, par-
ticularly in regard to FA symptom prevalence. Meule et al. 
[38] conducted one of the first studies to explore FA in ado-
lescents in 2015. The YFAS was administered to 50 adoles-
cents with obesity (mean age = 16.50 years) prior to enter-
ing an inpatient, weight management program. Nineteen 
adolescents (38%) met the criteria for FA; however, almost 
every participant (94%) endorsed the repeated, unsuccessful 
attempts to cut down symptom [38]. In two recent exami-
nations of FA in adolescents entering outpatient, weight 
management programs, this symptom was again the most 
commonly endorsed [39, 40]. In a sample of Caucasian ado-
lescents with obesity, 30.7% met the criteria for FA, 50% 
endorsed three or more symptoms of FA, and the inabil-
ity to cut down was the most commonly reported symptom 
along with the continued use despite problems (both 53.8%) 
[39]. Likewise, in a sample of African American adoles-
cents with obesity, 10.1% met the diagnosis criteria for FA, 
35% reported three or more symptoms, and the unsuccessful 
attempt to cut down was again the highest reported symp-
tom with an endorsement prevalence of 56.4% [40]. The 
second most common endorsed symptom (41.4%) in these 
adolescents was also the continued use despite adverse con-
sequences [40]. Notably, findings support an overall high 

endorsement rate of the unsuccessful attempts to cut down 
symptom across a variety of clinical and non-clinical popu-
lations, with- and without a FA diagnosis.

Challenges With Accurately Quantifying 
Attempts to Cut Down on UPFs

In situations when the YFAS is used, an accurate assess-
ment of an individual’s persistent desire or attempts to cut 
down on UPFs can be obtained; however, there are a number 
of factors that may muddy the water when trying to quan-
tify or understand the actual prevalence of these desires or 
attempts. One of these factors happens to be another FA 
symptom, withdrawal. According to the DSM-5 substance 
use disorder criteria [15], withdrawal is defined as the 
physical and/or psychological symptoms experienced as a 
result of the discontinuation of an addictive substance or the 
attempt to cut down on the amount consumed. Weight loss 
and obesity prevention programs often emphasize overall 
caloric restriction and/or reduction of UPFs [11, 34, 36]. 
Evidence for UPF withdrawal is preliminary at this point; 
however, recent study findings demonstrated that children 
and adults may experience withdrawal-like symptoms (e.g., 
affective, cognitive, and physical symptoms) when attempt-
ing to cut down on- or eliminating UPFs from their diets 
[11, 41]. In substance use disorders, withdrawal has been 
identified as a maintaining factor for current users, as well 
as a powerful predictor of relapse for those attempting to 
abstain or cut down [41]. We do not yet know whether this is 
similarly occurring with UPFs; future research is warranted 
to understand the interplay between withdrawal symptoms 
and unsuccessful attempts to cut down on UPFs. Should 
UPFs elicit withdrawal symptoms akin to drugs of abuse, 
then how might withdrawal or avoidance of- impact one’s 
persistence in attempting to cut down on UPFs and the abil-
ity to accurately quantify these attempts? A similar question 
may be posed in regard to attrition and quantifying cut down 
attempts.

Although weight management programs often have high 
attrition rates [42, 43], only recently have studies begun 
exploring the role FA may play in these conditions. Base-
line psychosocial and demographic factors associated with 
treatment failure (study attrition and weight gain) were 
examined in a large-scale, randomized control weight-loss 
trial conducted in adults [44]. The strongest psychosocial 
predictor of treatment failure was FA [44]. Similar findings 
were observed in a recent investigation of FA behaviors in 
9–11 year old children with overweight. In the study con-
ducted by de Almeida et al. [45], FA in children with over-
weight at baseline of a 16-month, multi-component inter-
vention was identified as the main factor correlated with 
treatment failure. In another study, adolescents identified 
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as having FA upon entry into an outpatient, weight man-
agement program dropped out of the program at a signifi-
cantly higher rate than those without FA [39]. It is unknown 
whether and/or how much program attrition may be due to 
the inability to cut down on UPFs and/or challenges arising 
from the restriction/reduction of UPFs.

Another impediment in obtaining an accurate depiction 
of attempts, successes, and failures to cut down on UPFs 
is that many weight control efforts are pursued on an indi-
vidual basis. A systematic review and meta-analysis of per-
sonal weight loss attempts worldwide including 72 studies 
(n = 1,184,942) revealed that 42% of adults from general 
populations attempted to lose weight at some point in time 
[2•]. Increased/regular physical activity and diet restriction 
were the most prevalent, personal weight control strategies 
reported [2•]; however, it is unknown whether- and to what 
extent UPFs factored into these weight control efforts. Sur-
veillance measures such as the NHANES may provide some 
insight with dietary intake data as food items collected dur-
ing dietary recall interviews can be categorized according 
to the NOVA food classification system [46, 47]. Not all 
surveillance measures, however, nor research studies cap-
ture individuals’ weight control and dietary efforts in the 
same manner. This presents a barrier as it limits the ability 
to attribute individuals’ dietary efforts to UPFs [6•, 26••].

The YFAS scales are one method to identify problematic 
eating behaviors as well as capture attempts to cut down on 
UPFs, and may serve as a promising tool, that when utilized, 
may help decrease the rates of attrition, relapse, and weight 
cycling in through targeted weight loss strategies. Another 
promising tool is the ProWS [41]. The ProWS scale assesses 
a range of physical and psychological symptoms that people 
may experience when they restrict or limit consumption of 
UPFs. If individuals and/or parents of children attempting to 
cut down on UPFs are made aware to anticipate withdrawal 
symptoms, then perhaps we might see improved adher-
ence in weight management programs and less attrition and 
relapse rates [48•].

While scales such as the YFAS may be helpful in identi-
fying those with addictive-like eating behaviors and symp-
toms, they are subjective assessments and may present a 
challenge when attempting to quantify attempts to cut 
down on UPFs. Subjective experiences of cutting down on 
UPFs may be influenced by societal messaging that certain 
foods are “bad” and therefore cut down attempts may be 
self-reported at a higher rate. Moreover, there may be indi-
vidual differences in how questions are interpreted based 
on eating pathology [49]. Although FA may seem counter-
intuitive in anorexia nervosa, a restrictive eating disorder, 
prevalence of FA is surprisingly high in this population. 
Tran et al. [50] reported that almost half of individuals 
with a current anorexia nervosa diagnosis met the criteria 

for FA, with FA endorsed at a higher rate in those with a 
binge-purge subtype of anorexia compared to those with 
a restrictive subtype, 47% vs. 74%, respectively. Notably, 
endorsement rates of the unable to cut down symptom are 
high in this population as well, with 98% of participants 
with anorexia nervosa endorsing this symptom in a study 
by Granero et al. [51]. Parallel to substance use disorders, 
the YFAS and YFAS 2.0 were intended to measure addic-
tive-like eating behaviors and FA in those who consume 
frequent, significant quantities of UPFs. Although an indi-
vidual with a restrictive eating pathology may indicate that 
they were unsuccessful in cutting down on UPFs, this may 
represent a subjective, cognitive restraint rather an objec-
tively larger, addictive-like consumption of UPFs. To dis-
tinguish between objective versus subjective experiences, 
a structured or semi-structured clinical interview, rather 
than self-report, may be warranted to quantify attempts to 
cut down on UPFs [49].

While one may postulate (likely correctly) that energy 
restriction/reduction strategies involve attempts to con-
sume less UPFs, the lack of data on UPF consumption 
specifically, hampers the effort to quantify the scope 
UPFs may play in these attempts to cut down, successful 
or not. It is plausible that a proportion of unsuccessful 
diet attempts, attrition rates, relapses, and weight cycling 
occurrences may be attributable to unsuccessful attempts 
to cut down on UPFs; however, more research is needed 
to understand the potential associations and interactions.

Conclusions

In the context of weight control and diet adherence, will-
power, characterized as the ability to exert self-control over 
our actions or restrain oneself from impulsive behaviors 
or urges, centers on individual responsibility [52]. This 
approach is not only ineffective, but also is contradictory to 
evidence presented earlier—individuals do indeed have the 
persistent desire to make changes to their diet and attempt 
to cut down on UPFs. Moreover, the individual, willpower-
centric, behavior-based view of addictive-like eating 
ignores the scientific evidence regarding the biological 
disruptions and potential activation of addictive-like pro-
cesses that can occur with the consumption of UPFs (and 
only UPFs). While there are behavioral aspects involved 
with the FA construct, the growing body of evidence lends 
credence to UPFs being uniquely implicated as the primary 
driver of addictive-like responses and thus, more accurately 
conceptualized as a substance-based disorder [26••, 53]. 
Additional research is warranted in order to quantify and 
discern the extent to which UPFs contribute to unsuccessful 
weight loss attempts.
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