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Abstract
Purpose of Review Many individuals seek to improve their health by restricting intake of alcohol or food. This paper critically
examines the existing literature on how restricted alcohol use may increase eating and, reciprocally, how restricted eating may
increase alcohol use.
Recent Findings Prior non-human animal research suggests that (a) alcohol deprivation causes increased eating behavior and (b)
food deprivation causes increased alcohol use. Preliminary observational findings suggest that these effects translate to humans.
Future experimental research is needed to identify for whom, for how long, why, and for what specific eating and drinking
behaviors these bidirectional effects emerge. We provide a hypothesis-generating tool to guide future research.
Summary Understanding bidirectional associations between eating and alcohol use during restricted intake requires additional
research. This research may have important treatment implications for multiple health behavior change interventions as well as
treatment for alcohol use and eating disorders including addictions.
Keywords Addiction . Alcohol use . Eating behavior . Multiple health behavior change

Introduction
As many US Americans are aware of, an attempt at nationwide ban of alcohol use failed and the USA repealed
Prohibition so that civilians could drink alcohol again. The
lesser-told story of Prohibition, however, is one about eating.
Indeed, when US Americans began drinking less alcohol
they—whether intentionally or not—began eating more candy. The US per capita candy consumption nearly doubled
when Prohibition began in 1919, and sugar consumption hit
record highs in 1920 [1]. The public’s shift to eating sugar was
so apparent that The New York Times stated, “The wreckage
of the liquor business is being salvaged for the production of
candy, ice cream and syrups [1].”
This historical anecdote illustrates the general hypothesis
of this paper: when individuals reduce intake of one substance
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such as alcohol, there may be consequences for intake of other
substances such as sweets and vice versa. The purpose of this
paper is (a) to critically examine this general hypothesis by
reviewing the existing literature on bidirectional associations
between eating and alcohol use during restricted intake and (b)
to highlight critical future research directions with theoretical
and practical value. In this paper, we first review the extant
literature on how restricted alcohol use may increase eating.
Second, we review the extant literature on how restricted eating may increase alcohol use. Importantly, this review focuses
on bidirectional associations between eating and alcohol use
during restricted intake, that is, when an individual is motivated to eat less food or drink less alcohol.
Understanding bidirectional associations between eating and
alcohol use during restricted intake is important because many
individuals seek to improve their health by restricting intake of
alcohol or food. Managing botheating and alcohol use is imperative to overall health. Critically, there would be a health trade-off
if an individual reduced intake of either alcohol or certain foods
(e.g., processed foods high in sugar and fat) and then replaced
that substance with the other. This is because alcohol and certain
foods are substances with addictive potential that may elicit
addictive-like behavior [2], and the same risk factors that promote addictive-like behavior in response to one of these
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substances can promote addictive-like behavior in response to
the other [3–5]. Moreover, poor diet and alcohol use are associated with lower health-related quality of life [6, 7] and, ultimately,
greater mortality in the USA [8]. Given these substantive health
impacts, the current paper takes a comprehensive perspective on
these health behaviors in relation to achieving overall mental and
physical health.

Restricted Alcohol Use May Increase Eating
Non-human Animal Research
There is a small body of non-human animal research that
suggests that restricted alcohol use may increase eating. Rats
genetically bred for high compared to low alcohol intake prefer the taste of saccharin solutions and will eat more saccharin
when ethanol is unavailable [9]. This effect was also observed
with bitter, salty, and sour solutions, although the effect was
the strongest for saccharin solutions. Furthermore, researchers
studying the alcohol deprivation effect showed that rats rapidly increased ethanol consumption following periodic withholding of ethanol; pertaining to this review in particular, the
researchers also showed that rats rapidly ate more saccharin
following this periodic withholding of ethanol [10]. Taken
together, this rodent research suggests that there are shared
factors that promote eating and alcohol use and that alcohol
deprivation may increase eating behavior.
Non-human animal research provides a controlled model
for understanding how restricted alcohol use might increase
eating behavior, yet there are a number of limitations. One key
limitation is that non-human animal models cannot simulate a
person’s motivation to reduce drinking; specifically, alcohol is
forcibly given to and withheld from non-human animals. Nonhuman animal models also limit the time frame of alcohol
deprivation (i.e., 5–28 days out of a 1–2-year lifespan), and
the procedures control the availability of other substances
(e.g., food) in the environment. In contrast, people may experience longer time periods where they are motivated to restrict
alcohol use, and during these time periods, people may encounter a wide variety of other substances. Another limitation
to consider in non-human animal research is that researchers
may control the diet of these animals over their whole lifespan
whereas people have a longer, more dynamic developmental
relationship with food—one that most likely developed far
earlier than any relationship with alcohol. When all these experiences are involved, is there support that restricted alcohol
use increases eating?

Human Research
There is a small number of observational studies that suggest
that when people are motivated to restrict alcohol intake,
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consumption of different types of food may increase including
simple sugars, starches (e.g., potatoes, breads, cereals), sweets
(e.g., candy, chocolate), and salty/spicy foods (e.g., chips,
pretzels, nachos) [11–13]. For example, in a sample of 64
newly sober outpatients with alcoholism, researchers collected
dietary information via 24-h dietary recall early into the outpatient program [11]. Results indicated that those who were
sober for greater than 50 days consumed more carbohydrates
compared to those who were sober for 50 days or less. In a 4month daily diary study, participants recovering from alcoholism (i.e., sober for 3–12 months) compared to controls were
more likely to eat sweet, starchy, and salty/spicy foods—especially on days that they reported higher levels of stress [13].
In sum, there is preliminary evidence to suggest that when
people restrict alcohol intake, they may increase intake of
certain foods.
Nonetheless, there are drawbacks to these observational
studies: there are few of them and none establish causality.
In particular, when comparing participants who remain sober
to those who do not, it remains unclear if reducing alcohol
intake increases eating or if eating more food helps participants to stay sober. This directionality of effect is especially
important to consider as there exist anecdotal claims that eating reduces alcohol intake [14]. Likewise, the samples across
all the prior observational studies comprise participants with
alcoholism. Multiple studies suggest that those with alcoholism have a general preference for sweet tastes [15]. Thus, it
remains unclear if those with an alcohol use disorder generally
eat more of certain foods or if the effect specifically emerges
after reducing alcohol intake, albeit measuring eating prior to
any reductions in alcohol intake may ameliorate this methodological drawback. Overall, there is a clear need for future
experimental work to establish causality, to disentangle the
direction of effect, and to tease out any confounds.

Future Research Directions
In light of the limitations of the extant literature on how restricted alcohol use may increase eating, there are several future directions for research. Establishing causality with experimental research would be a strong first step in building upon
the existing non-human animal and clinical research; however, we have identified other key directions that we consider to
be theoretically and practically valuable. In Fig. 1, we highlight these directions with a hypothesis-generating tool to
guide future research. Researchers can choose one or more
components from each box to generate a critical research
question that will move the field forward.
Individual Differences All prior clinical research is limited to
samples comprising participants with alcoholism, and it seems
that any effect would be limited to those with a drinking history. However, would restricted alcohol use increase eating for
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Fig. 1 The effects of restricted
alcohol use on eating may depend
on different moderators and
outcomes investigated and may
be mediated by different
mechanisms
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those who drink less frequently and at a sub-clinical level? For
instance, the motivations behind restricting alcohol intake
may greatly differ between someone who has an alcohol use
disorder versus someone who drinks moderately. Those who
have an alcohol use disorder may be trying to overcome the
illness whereas those who drink moderately may be trying to
improve their lifestyle more generally or to lose weight. The
latter motivations may even confound the effect of restricted
alcohol use on eating because—in that case—people may be
motivated to restrict alcohol and food intake simultaneously.
Likewise, are there specific individual differences that may
predispose someone to experience a stronger effect of alcohol
restriction on eating? For example, individuals who are more
impulsive and who experience greater emotion dysregulation
may be especially at risk for the effect of alcohol restriction on
eating behavior because these risk factors promote addictivelike behavior [3, 5]; in the absence of drinking, eating may
become more addictive-like. Identifying individual differences that may moderate effects is important for targeting
any treatment to the individuals most fit for it.
Length of Restriction Prior rodent models have not simulated
long-term periods of alcohol restriction, and prior clinical research is varied in the periods of alcohol restriction in relation
to when the researchers measured eating behavior (e.g., 3–
12 months). In experimental work, researchers can manipulate
the length of restriction to be days, weeks, months, or potentially even years and frequently measure eating within the
period. This could have direct practical benefits. That is, perhaps the effect of restricted alcohol use on eating is temporary
and only occurs within early days of sobriety. This could suggest that any treatment of eating would only need to be implemented during the early transition into alcohol abstinence. On
the other hand, if the effect of restricted alcohol use on eating
is lasting, it could suggest that any treatment of eating behavior during alcohol abstinence would also need to be long-term.
Mechanisms If restricted alcohol use reliably increases eating
behavior, why? Three mechanisms may explain this effect:

+

Eating outcomes
Simple sugars
Starches
Sweets
Salty/spicy food
Fat
Protein

increased positive reinforcement from food, altered physiological stress responses, and altered psychological mood experiences. First, the restriction of alcohol intake temporarily
increases positive reinforcement from substances or aspects
about using substances that encourage future use [16].
Although it was previously thought that increased positive
reinforcement following restriction of alcohol intake would
be limited to alcohol, it is possible that restricted alcohol use
might increase positive reinforcement not only most powerfully for the deprived substance (e.g., alcohol) but also more
generally for other substances (e.g., food, other drugs).
Second, when someone with a drinking history restricts
alcohol intake, they may experience a physiological stress
response as a part of withdrawal symptoms. That is, alcohol
inhibits excitatory responses of the central nervous system;
when a system that is reliant on this no longer receives alcohol, the system may experience excitatory overload leading an
individual to experience physiological stress response symptoms such as anxiety, shaking, palpitations, hyperflexia, gastrointestinal upset, and—in severe cases—seizures [17].
During these experiences, an individual may especially crave
another substance to ameliorate those withdrawal symptoms.
Indeed, preclinical research suggests that high calorie, fatty,
and sugary foods may actually dampen physiological stress
responses [18•]. Third, many individuals drink alcohol in order to regulate emotional experiences [19], regardless of
whether or not alcohol actually helps them succeed in this.
When these individuals reduce their alcohol use, they have
lost a strategy for coping or avoiding emotional experiences.
Comfort eating, or eating high calorie, fatty, and sugary foods
in response to negative emotions, may serve as an antidote to
this loss [18•]. Indeed, one observational study found that
participants recovering from alcoholism were more likely to
eat sweet, starchy, and salty/spicy foods on days that they
reported higher levels of stress [13].
Eating Outcomes As observed across prior clinical research,
alcohol restriction may increase a wide variety of eating behavior ranging from increases in simple sugar intake [11] to
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salty/spicy food intake [13]. Measuring all types of food intake in response to alcohol restriction would help clarify
which eating behavior is potentially affected the most by alcohol restriction. This has practical importance because each
type of food has a unique set of characteristics (e.g., taste,
nutritional value, availability) that would need to be considered in any treatment. Additionally, certain foods (e.g., highly
processed, with added fats and/or refined carbohydrates) are
most strongly associated with addictive-like eating and greater
loss of control, pleasure, and craving [20•, 21]. For individuals
who had an alcohol use disorder, it may be especially important to know if restriction of alcohol intake increases intake of
foods that may trigger addictive-like eating or contribute to the
development of so-called food addiction.

Restricted Eating May Increase Alcohol Use
Non-human Animal Research
There is a large body of evidence demonstrating that depriving
rats of food increases their motivation to press a lever to obtain
a number of drugs including amphetamine, cocaine, heroin,
phencyclidine, and—most relevant to the current paper—ethanol [see 22 for a review]. For example, researchers gave rats
only enough food to maintain them at 80% of their body
weights and then provided them the opportunity to obtain
water and ethanol [23]. Results indicated that when food deprived compared to satiated rats drank more ethanol, rats did
not drink more water. This showed that the food deprivation
selectively enhanced drinking of ethanol rather than generally
increased fluid intake. Additionally, researchers replicated the
procedure but with varying concentrations of ethanol [24].
Results indicated when food deprived compared to satiated
rats drank more ethanol regardless of whether it was a low
(4% W/V) or high (32% W/V) concentration ethanol solution.
In sum, there is substantive non-human animal research that
supports the notion that reducing food intake increases alcohol
use independent of increases in overall fluid intake.
Although non-human animal models establish a causal
pathway from food deprivation to increased alcohol use, limitations prevent translation of these findings to the clinical
domain. Again, these models cannot simulate motivations to
reduce food intake, they limit deprivation length, and they
control all substances in the environment.

Human Research
Although (to our knowledge) no study has been designed to
specifically examine the effect of restricted eating on alcohol
use, there are other designs that may shed light on how restricted eating increases alcohol use. Randomized controlled
trials (RCTs) of dietary restriction interventions, for instance,
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can provide some preliminary evidence. However, short-term
and long-term dietary restriction interventions often include
instructions on alcohol use, which precludes understanding of
how dietary restriction may independently affect drinking behavior [25–28]. Also, short-term and long-term RCTs of dietary restriction interventions often do not measure alcohol use
as an outcome [29–33], and some exclude drinkers from the
trials [34, 35]. In sum, this available paradigm for studying
food restriction in humans has not yet provided meaningful
insight on if food restriction increases alcohol use.
Another paradigm that may allow for the study of the effect
of food restriction on alcohol use in humans may be weight
loss surgery [36•]. Several cross-sectional and prospective
studies have documented that individuals who undergo weight
loss surgery—in particular, Roux-en-Y gastric bypass
(RYGB)—will successfully eat less food after the surgery,
yet may drink more alcohol and develop symptoms of an
alcohol use disorder [reviewed in 36•]. For instance, in one
study, 19.6% of individuals who underwent RYGB reported
symptoms of a substance use disorder and, for 68% of these
individuals, these symptoms were occurring for the first time
in their life [37]. Research investigating the mechanism behind this RYGB phenomenon has found that RYGB may alter
metabolism via decreased eating and weight loss; this alteration in metabolism may contribute to more rapid rises to and
higher levels of maximum blood alcohol concentration as well
as longer time needed for alcohol elimination [38–40]. Thus,
RYGB may be an important paradigm for understanding the
effects of restricted eating on alcohol use because biological
changes from RYGB force restriction in eating. However,
separate biological changes related to RYGB may confound
a pure test of the effect of restricted eating on alcohol use.
In observational research, there also have been multiple
reports of a strong comorbidity between eating disorders (including anorexia, bulimia, and binge eating disorder) and alcohol use disorders [41]. However, it is difficult to establish
the mechanisms behind these broad associations because eating disorders differ in eating patterns (e.g., starvation in anorexia versus binging and purging in bulimia) and both eating
and alcohol use disorders incorporate symptoms that are not
purely about eating/drinking patterns (e.g., weight concerns,
compensatory behaviors, absenteeism, tolerance). Moreover,
individuals who chronically fear weight gain may report that
they restrict eating (e.g., “Do you deliberately eat less in order
not to become heavier?”) [42]. This cognitive-behavioral pattern—termed dietary restraint—may uniquely influence alcohol use [see 43 for a review]. For instance, women who scored
higher in dietary restraint did not drink more often but did
drink larger amounts compared to those who scored lower
[44]. It is speculated that the link between dietary restraint
and increased alcohol use may be due to ironic processing
(i.e., trying to suppress intake backfires) and disinhibition
(i.e., continuing to over consume once the diet has been
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violated) [43•]. Although these psychological mechanisms
may in part explain how restricted food intake increases alcohol use, there are a number of additional plausible mechanisms. As a result, there is still a sizeable research gap for
future research to fill.

Future Research Directions
In order to improve upon the existing non-human animal and
clinical research, researchers should conduct RCTs of shortterm and long-term dietary restriction interventions (without
providing instruction on alcohol use) and measure alcohol use
as an outcome. In addition, researchers should conduct shortterm laboratory studies with paradigms (e.g., fasting, inducing
hunger) that can verify causality as well as identify mechanisms. We have again identified key future research directions
that we consider to be essential, and these are summarized in
Fig. 2.
Food Amounts and Types It is impossible for a person to
survive if they abstain from eating food (unlike alcohol).
How much food would one have to restrict to observe any
potential changes in alcohol use? The answer to this question
may have important practical implications; if effects are only
observed with severe eating restriction (which is already associated with deleterious health consequences [45]), moderate
dietary restriction plans may not need to address alcohol use.
Moreover, RCTs of dietary restriction interventions typically
target certain food types [25, 31], which begs the question of if
restricting intake of different food types may lead to different
impacts on alcohol use. For example, perhaps just restricting
intake of sweets—or other foods that restricting alcohol use
increases—may increase alcohol use but overall calorie restriction would not.
Patterns of Restriction Prior rodent models simulate eating
restriction via complete deprivation for 24 h. However, manipulating long-term periods of eating restriction in humans
may prove insightful for understanding how substantive
Fig. 2 The effects of restricted
eating on alcohol use may depend
on different moderators and
outcomes investigated and may
be mediated by different
mechanisms

Patterns of restriction
Day
Week
Month
Year
Intermittent fasting

changes in eating impact alcohol use. Thus, researchers can
manipulate the length of restriction to be days, weeks, months,
or years in correspondence with existing dietary plans and
frequently measure alcohol use within the period. In addition,
researchers can test the effect of other unique dietary restriction patterns. Intermittent fasting—a pattern of dietary restriction wherein individuals repeat periods of 16–48 h of very
little eating followed by normal eating—has emerged as a
dietary plan that may promote metabolic health and delay
aging [46]; might intermittent fasting affect alcohol use differently than more traditional calorie restriction dietary plans?
Answering these kinds of questions will provide interventionists with the information to determine if alcohol use treatment
needs to be integrated into these varied dietary plans.
Mechanisms It is plausible that the same mechanisms (increased reinforcement, physiological stress responses, and
emotion regulation) that explain how restricted alcohol use
may increase eating explain how restricted eating may increase alcohol use. Indeed, non-human animal models suggest
that food restriction temporarily increases positive reinforcement from other substances [22], certain food deprivation has
been shown to induce withdrawal-like symptoms in rodents
(e.g., teeth chattering) [47], and many individuals eat to cope
with negative emotions [18•, 48]; thus, they may use alcohol
as a new way to cope. However, it is also plausible that exclusive mechanisms explain this direction of effect. For instance, research on RYGB has suggested that altered metabolism following restricted eating/weight loss may explain why
RYBG could contribute to the development of an alcohol use
disorder [38–40]. It is possible that restricted eating may similarly alter metabolism in the short term. Certainly, blood alcohol absorption, concentration, and elimination are altered
when individuals do not eat food before drinking alcohol,
which all could enhance the effects of alcohol [49, 50].
Drinking Outcomes If restricted eating increases alcohol use,
how harmful is this experience to overall mental and physical
health? There is a broad range of drinking patterns and not all

Mechanisms
Ironic processing
Disinhibition
Increased reinforcement
Physiological stress response/withdrawal
Emotion regulation
Altered metabolism

Food amounts and types
Very low-calorie diets
Low-calorie diets
Carbohydrates
Fat
Protein

Restricted Eating

+

Drinking outcomes
Sub-clinical drinking
Binge drinking
Alcohol use disorder
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patterns are associated with marked, negative health consequences. For instance, moderate drinking has been associated
with less odds of coronary disease [51], which may be because
light to moderate habitual drinking predicts healthier cardiovascular functioning during stress [52]. A systematic review
of 34 studies indicates a J-shaped pattern between alcohol use
and all-cause mortality such that those who drink moderately
(up to two drinks/day in women and up to four drinks/day in
men) had maximum protection but those who drank greater
amounts had greater odds of mortality [53]. Drinking greater
amounts of alcohol each day, however, may be indicative of
the development of an alcohol use disorder, which can not
only impact physical health but can also burden an individual’s mental health via legal (e.g., drunk driving violations),
social (e.g., arguments about alcohol with family members),
or job (e.g., poor performance, absenteeism) problems [54].
Thus, if someone restricts eating long term, will this increase
the likelihood of moderate drinking or will this increase the
likelihood of binge drinking and/or the development of an
alcohol use disorder?
Information on the severity of the effect is important for
treatment. If dietary restriction plans increase the likelihood of
binge drinking, dietary restriction plans may need to target
risk factors for binge drinking (e.g., alcohol expectancies, social contexts). On the other hand, if dietary restriction plans
increase the likelihood of development of an alcohol use disorder, dietary restriction plans may need to also target risk
factors for alcohol use disorders (e.g., emotion dysregulation).

Conclusion
The research testing bidirectional associations between eating
and alcohol use while restricting intake is in its infancy.
However, focusing on the potential clinical implications of
understanding these bidirectional associations may inspire basic research that has applied benefits. Indeed, the public and
interventionists hold high demand for information regarding
successful health behavior change. In our opinion, it is shortsighted to conduct interventions on alcohol use without measuring changes in eating and vice versa. It is generally feasible
to incorporate measures of both alcohol use and eating behavior into this research. Simultaneously, there is the potential for
tremendous scientific insight given that alcohol use is relevant
to the eating literature (i.e., alcohol is a food source) and eating
is relevant to the addictions literature (i.e., food may play a
role in the maintenance of addictive-like behavior).
Our observations are in accordance with a Multiple Health
Behavior Change (MHBC) viewpoint wherein interventionists target clusters of behaviors collectively rather than independently [55, 56, 57•]. MHBC interventions have the potential to increase health benefits, maximize health promotion,
and reduce healthcare costs [55], and a meta-analysis suggests
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that MHBC interventions that focus on two to three behaviors
may be the most effective [58•]. If research robustly confirms
bidirectional associations between eating and alcohol use during restricted intake, alcohol use and eating may be two prime
candidate behaviors for MHBC. Moreover, although MHBC
interventions primarily focus on sub-clinical behaviors, if research suggests that bidirectional associations between eating
and alcohol use occur during more severe restrictions of intake
(e.g., alcohol withdrawal in those with alcohol use disorder,
severe restriction of food intake in those with eating disorders), it may be critical to translate this MHBC approach to
clinical settings or pharmacotherapy trials. For example, in a
case study, clinicians not only administered baclofen to a patient for alcohol use disorder but also observed if baclofen
affected eating behavior; although baclofen greatly diminished alcohol craving during abstinence, it had no effects on
the patient’s high food cravings and bulimia symptoms during
the abstinence [59].
Overall, there is preliminary support from non-human animal and clinical research suggesting that restricted alcohol
use increases eating and, conversely, restricted eating increases alcohol use. Although this preliminary support provides proof of concept, future clinical research is needed to
verify causality. Research is also needed to identify for whom,
for how long, why, and for what specific eating and drinking
behaviors these effects are contingent upon. Findings from
this future research will inform future interventions. Taking
a comprehensive approach in treating problematic alcohol use
and eating behavior may more efficiently and effectively
guide individuals in achieving mental and physical health.
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