Chapter 8
Binge Eating, Disinhibition and Obesity

Prof. Stanley Ulijaszek, Ph.D. and Eleanor Bryant, Ph.D.

Lay summary Obese people are more likely to eat at every opportunity
(display disinhibition) and often binge on food. We argue in this chapter that
binge eating and disinhibition are evolved mechanisms for dealing with one
of the most fundamental of insecurities, that of food, especially in seasonal
and unpredictable environments. It is only in recent decades, with improved
food security in industrialized nations and the emergence of obesity at the
population level, that they have become deleterious for health and have been
medically pathologized. Binge eating and disinhibition are no longer
responses to uncertainty in food availability as they would have been across
evolutionary history. Rather, uncertainty and insecurity in everyday life in
present-day society are likely to lead to disinhibition, binge eating and obe-
sity, through the linked physiology of stress and appetite.

8.1 Introduction

Obesity is new in human evolutionary history. It has become possible at the pop-
ulation level since the increase in food security and has risen in most countries on
most continents since the 1980s [1]. While prevalence rates of obesity have since
levelled off in a small number of regions [2], they have risen steadily in most
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industrialized countries. In the USA, the prevalence of obesity (body mass index
greater than 30 kg/m?®) and extreme obesity (body mass index greater than
40 kg/m?) has shown rapid increases from the 1980s to the 2000s. In 2003-2004,
the national prevalence of obesity was 30 %, while that of extreme obesity was 5 %
[3, 4], rising to 34 % (obesity) and 6 % (extreme obesity) in 2008 [5, 6]. In the UK,
the prevalence rates of obesity and extreme obesity have been much lower than in
the USA, but have followed similar trajectories [7, 8].

There are many pathways, still poorly understood, to the positive energy balance
(due either to high dietary energy intake, low energy expenditure or both) that leads
to obesity. Among the eating disorders associated with obesity (and extreme obesity
especially), binge eating disorder (BED) is particularly important. This was first
described by Stunkard [9] and linked to obesity by Spitzer et al. [10, 11]. Studies of
obese individuals who sought treatment identified subgroups that experienced
distress and dysfunction due to binge eating [12]. The diagnostic and statistical
manual of mental disorders 4 (DSM4) [13] defines binge eating as a series of
recurrent binge episodes in which each episode is defined as eating a larger amount
of food than normal during a short period of time (usually within any two-hour
period). Characterized by economists as “high time preference”, the desire to
binge-eat might reflect the desire for palatable food now, rather than have a slim
body, or the health that can go with it, later [14]. Binge eating behaviour is not
always associated with obesity and does not necessarily have to be practised at
extreme levels to be of importance for the causation of obesity.

The vast majority of binge eating remains undiagnosed or outside of clinical
parameters [15], for a range of reasons. These include the lack of valid and reliable
instruments for its measurement, and the likelihood that many people who expe-
rience binge eating does not come for help, often because of embarrassment, or
because they do not see their behaviour as problematic. Binge eating disorder is
usually identified when people seek help, as for example when obese subjects put
themselves forward for bariatric surgery. Regular overeating within meals and
snacking between meals are behaviours that are strongly linked with both obesity
and subsequent health issues, and have similar underlying mechanisms to BED.
Such behaviours are well captured by the psychological measure of disinhibition, as
assessed by the Three-Factor Eating Questionnaire [16]. An individual scoring
highly on the disinhibition scale of this measure is characterized as having very
opportunistic eating behaviours and expressing a readiness to eat [17], both being
associated with BED.

Binge eating (whether associated with obesity or not) can be thought of as a
response to insecurity with deep evolutionary roots. The greatest cause of insecurity
among past populations was that related to food and its provisioning and of climatic
seasonality and variation in which food availability could not be guaranteed across
the year, or sometimes from day-to-day [18]. Across evolutionary time, environ-
mental variability has been the norm, and modern humans are very capable of
responding physiologically, behaviourally and culturally to such variability [19, 20].
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Such variability would have led to variation in dietary possibilities, food intake and
uncertainty in food availability. We argue that binge eating and disinhibition are
mechanisms that have been selected for by natural selection as they enabled indi-
viduals dealing with one of the most fundamental of insecurities, that of food,
especially in the seasonal and unpredictable environments during the evolution of
early Homo, from about 2—4 million years ago [21]. High reactivity to external cues
such as colour, taste and smell [21] and subsequent disinhibited eating under con-
ditions of food scarcity and/or high levels of competition would have favoured
survivorship for most people and populations until fairly recent times. Only with
improved food security in industrialized nations, the decline in price of energy dense
foods and the emergence of obesity at the population level that disinhibited eating
and binge eating would have become deleterious in terms of health outcomes. The
chapter begins with descriptions of binge eating disorder and disinhibited eating and
then considers the evolutionary importance of rapidly consuming large quantities of
food in seasonal environments. It concludes by examining the evolutionary signif-
icance of binge eating and disinhibition and their implications for medicine in an age
of obesity.

8.2 Research Findings

8.2.1 Binge Eating Disorder and Disinhibition

According to the DSM4 [13], binge eating episodes are associated with 3 or more of
the following presentations: (1) eating until feeling uncomfortably full, (2) eating
large amounts of food when not physically hungry, (3) eating much more rapidly
than normal, (4) eating alone because of embarrassment about how much is eaten in
a single eating episode, (5) feeling disgusted, depressed or guilty after overeating or
(6) marked distress or anxiety regarding eating in such a way. Aside from those
who are clinically diagnosed as having binge eating disorder, there are far more
people who often binge on food, but perhaps not regularly enough to warrant a
clinical diagnosis [15]. In line with this, disinhibition describes similar eating
behaviour patterns as BED, although it is not used to diagnose clinical symp-
tomatologys; it is related to eating disorder severity [22]. Disinhibition is an eating
behaviour trait measured by the Three-Factor Eating Questionnaire [16] which has
been validated among a number of populations in Europe, the USA and Australia. It
measures enduring characteristics of an individual’s behaviour towards food.
Disinhibition is defined by a readiness to eat [17] and is associated with frequent
overeating and/or binging [23], frequent snacking [24], a high liking of all food
groups with a particular preference for high-fat sweet foods [22], a tendency to gain
weight and regain weight quickly following weight loss [25] and a tendency to be
engaged in sedentary behaviour [26].
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Although there is no clear line dividing eating a large meal and a pathological
binge, people usually binge on highly palatable energy-rich food, typically high in
fats, sugars or both [15]. It is impossible to know whether prehistoric foragers had
cuisine, but they are certain to have had food preferences, if only on the basis of
energy density, sweetness or fattiness of foods [18]. Individuals that binge on sweet
foods tend to do so more frequently than those binging on other types of foods, and
there is the potential for abuse of carbohydrates among individuals who claim to
have cravings for them [27]. Similar addictive-like states can be created for fat
consumption in animal models [28, 29], which also engage the dopaminergic
reward system [30]. This system has been invoked for both addictions and obesity
[31], and binge eating and disinhibition may be the link. From an evolutionary
perspective, it is reasonable to think of addiction to palatable energy dense foods as
being an evolved predisposition, if binge eating, by maximizing energy intake, also
maximized reproductive success.

8.2.2 The Evolutionary Importance of Binge Eating
and Disinhibition in Seasonal Environments

If the environment is uncertain or unstable, being able to eat a lot of energy dense
foods very quickly when they are available is expected to have favoured sur-
vivorship and, by extension, reproduction. Although many foraged foods may not
deteriorate very quickly, competition for food in uncertain or unstable environments
would drive the need for fast eating. There is a physiological ceiling on how much
protein an individual can eat, because of the finite ability of the liver to up-regulate
enzymes necessary for urea synthesis in the face of increasing dietary protein intake
[32]. According to Cordain et al. [32], hunter-gatherers would have had several
options to circumvent the dietary protein ceiling. They could have eaten propor-
tionately more plant food energy; hunted larger animals because percentage body
fat increases with increasing body size; hunted smaller animals in seasons of
plentiful forage, when body fat is maximized; selectively eaten only the fattier
portions of the carcass; and/or increased their intake of concentrated sources of
carbohydrate such as honey. Human feeding adaptations are likely to have arisen in
the context of resource seasonality in which diet choice for energy dense and
palatable foods would have been selected for by way of foraging strategies that
maximized energy intake [21]. This may have been facilitated by heightened
responses to visual cues associated with foods of high hedonic value when hungry
[33]. These visual cues may have included aspects of colour, shape and size that
reflect the relative ripeness, palatability and gustatory satisfaction to be gained from
fruits and vegetables, for example, and would have been learned from previous
exposure to, and consumption of, such foods [33]. Although primates respond to
visual cues of food palatability much as do humans [28], there is no evidence that
they have heightened responses to them when hungry.
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Evidence that BED is a physiological feeding adaptation to food uncertainty
comes from a mix of psychological and physiological studies of human feeding.
Food uncertainty may have benefitted those able to consume great amounts of food
in one go, potentially resulting in natural selection for this ability. Such selection
would have been in addition to the strategies for protecting energy reserves shared
by all human beings by being more sedentary, by readily storing body fat, being
resistant to weight loss and quickly regaining weight lost, and the ability to binge
on large volumes of food by some individuals points to this combination of char-
acteristics being one type of thrifty phenotype [17]. Physiological differences in the
appetite systems of individuals with a high disinhibition score and among binge
eaters could also point to adaptations that enable consumption of greater amounts of
food. For example, obese individuals with high disinhibition have high serum
ghrelin and insulin levels [34]. These hormones regulate and initiate hunger,
respectively. Furthermore, the cholecystokinin response of the gut, which promotes
satiety in response to having eaten, is blunted in people who score highly on the
tests of disinhibition [35]. On the other hand, serum ghrelin levels have been found
to be lower in individuals with BED [36], suggesting a down-regulation of hunger
in response to binge eating behaviour, much as obese people experience physio-
logical down-regulation of hunger. Binge eating can take place in the absence of a
hunger stimulus from the gut, especially of highly palatable foods for pleasure [37].
Food consumption under such conditions has been termed hedonic hunger [38].

Differences between those with BED and high disinhibition and those without
have also been found in neurophysiology. For example, increased activity in the
insular cortex (an area involved in emotion, motor function and homeostasis; [39])
and the prefrontal cortex (an area associated with executive function such as
emotion regulation and general processing) when full [40] has been observed in
individuals with high disinhibition scores in response to ingestion of high-fat food.
Furthermore, those with BED show a higher activation in the orbitofrontal cortex
(an area involved in sensory integration, emotion and decision-making [41]) in
response to images of food. Those neurological differences could lend at least a
partial explanation to individual response to food and ability to overeat, although
the direction of the relationships between behaviours and imaged patterns of brain
activity is not resolved (brain image patterns may be either the cause or conse-
quence of food-related behaviours). While the mechanisms that these findings
represent are not clear, they indicate a very strong emotional involvement with food
and a higher degree of integration of sensory information associated with seeing,
eating and digesting food among those with BED and high disinhibition scores than
among those who do not display these feeding traits. The evidence for food
uncertainty among prehistoric humans is indirect, but compelling [18]. Dispersal of
anatomically modern human populations out of Africa into Europe and Asia would
have exposed them to new stresses, physical, biological and social, which would
have varied over time and place. In all places, tropical and temperate, humans may
have experienced a double burden of resource fluctuation through seasonality as
well as shifts in their environment caused by abrupt climate change [18]. At points
in the Pleistocene, especially during the short-lived warming events that occurred
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within glacial periods, climatic transitions that potentially affected food security and
resource distribution may have taken place over timescales of decades rather than
many generations [42]. With less time to adapt, it is easy to imagine the starvation-
and cold-related mortality that resulted and the food uncertainty that would have
been a daily reality, especially among those that colonized the higher latitudes in
temperate regions where extreme temperature and precipitation seasonality would
have been the norm. Binge eating when food was available would have been an
advantageous trait under such circumstances. According to Wisman and Capehart
[43: 24]

putting on weight -banking calories- is a 'natural' response to insecurity, a genetic trigger
selected during the course of evolution. When sustenance, life-and-limb, or social positions
were threatened, favouring fat-rich morsels and banking energy in the form of fat reserves
would have been adaptive.

The amount of weight banking among contemporary foraging and agricultural
societies can be as high as 5.9 kg body weight, equivalent to over 40,000 kcals
dietary energy [44]. This would meet daily energy needs under complete starvation
for at least 16 days if there were no physiological adaptation to starvation.
However, such adaptation, as down-regulation of energy metabolism and reduced
physical activity, is well documented [45], and weight banking to this extent would
more likely cover the energy cost of complete starvation for double this time, or just
over a month. Total food shortages among societies practicing foraging or tradi-
tional agriculture are rare, however, and putting on weight when food was plentiful
would have provided a reliable fallback to subsequent food shortages in most years.

Eating, dietary manners and restraint are unlikely to have been favoured under
such conditions. Common to many mammalian species, gorging and binging
among early humans and their hominin ancestors when the circumstances allowed
would have been the norm:

humans are evolved to over indulge when surpluses are available. Because surpluses of this
kind are rare in the natural environment, such a strategy does not commonly lead to obesity
in traditional societies. However, in such conditions, it pays to be attracted to sweet, sugary
foods and to carbohydrates, and to gorge on them whenever they happen to be available,
since these provide the primary sources of free energy. In the 'natural state', this is not a
problem, since the feast-times do not occur all that often. It is only in modern
post-industrial economies, where we live in a state of permanent feast, that it becomes an
issue [46: 56].

Seasonality continues to influence activity and behaviour, even though humans,
particularly in the industrialized world, are buffered against many aspects of
environmental seasonality. This is especially so with respect to the availability of
cheap, high-energy-density foods based on refined carbohydrates and fats, upon
which most of the nutrition transition has been based [47] and which dominates diet
in the industrialized and post-industrial world.
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8.3 Implications for Policy and Practice

In contemporary society, the structures of food and of human feeding are at least
partly incompatible and, at the extreme, pathological. In considering binge eating
and disinhibition, it is important to think about the structures that human societies,
and individuals in them, have in place to regulate eating, be it enough, too little, or
too much. It is often not clear what the distinction is between eating a large meal
and binge eating [15], but it might be that the structure of eating, social and
individual, is a defining principle often missed by biomedicine. There are many
social conventions surrounding food and its consumption in all societies [48, 49],
mediating the physiological drive to eat, whether for hunger or pleasure (or both),
and mediating individual responses to the dopaminergic reward system. Eating
while listening to the radio or watching television increases the amount of food
consumed [50], and the presence of familiar others is particularly potent at
increasing food intake [51]. Both allow diversion of attention from food con-
sumption and reduced self-monitoring of intake, allowing eating beyond immediate
dietary energy needs [52]. Engaging in other tasks, such as working at the com-
puter, also reduces self-monitoring of food intake. Modern humans in industrialized
and post-industrial societies consume high-energy-density diets, often in unstruc-
tured ways [21], often under conditions of distraction. Modern life and cheap
palatable foods make disordered, disregulated and distracted eating easier to
practice, and extreme bodily phenotypes signal disordered eating to others, even in
societies where generosity and plenty are valued, and large bodies are traditionally
seen as carrying prestige [53].

The processing of agricultural raw materials by the food industry has produced a
huge range of food products with reduced micro-nutrient content and high energy
density. It has also resulted in the production of foods with altered physical matrices
and new combinations of ingredients that make them more pleasurable to eat [18].
Food technology has been used to both respond to existing markets for products
and create new market niches. This has involved the production of cheaper existing
ingredients, completely new ingredients, new food types with existing ingredients,
existing food types with proportions of new ingredients and new food types with
new ingredients. Because food products are placed in competitive marketplaces in
most countries, they must maximize some combination of novelty, status, price and
palatability that will ensure their economic success. The cheaper raw ingredients are
overwhelmingly cereal-based commodities and fats, and it is unsurprising that the
majority of food products on the market involve some palatable combination of
these ingredients [18]. Where palatability leads, increased consumption follows.
The drive to create new, highly palatable high-fat and/or high sugar food products
to develop and maintain market share by transnational companies has had profound
effects on human food consumption, including ambivalence about eating [54] and
possibly disordered eating [55]. Obesity may be a result of incremental overeating
across many years or of periodic or sporadic binging, dieting, restriction, loss of
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control in response to guilt and ambivalence about foods and food types and
distorted self-perception of body weight.

Binge eating, BED, high disinhibition and obesity all approach or fall into the
category of biomedical pathology. But from an evolutionary perspective, binge
eating and disinhibition are evolved predispositions. Among contemporary indus-
trial and post-industrial society, they are deleterious, largely because of the plentiful
nature of, and lack of seasonality in, the foods that promote gorging, however
categorized. The sheer abundance of high-energy-density foods in industrial and
post-industrial societies means that it is almost inevitable that people experience
binge eating to some extent and at some time or another. It is social convention that
categorizes a food consumption binge as taking place when it is solitary and
involves high-energy-density foods, for example, and not taking place when a
substantial symbolic meal like Christmas or thanksgiving dinner is consumed with
family and friends. Feasting across Christmas and thanksgiving has been shown to
be associated with significant weight gain [56, 57], but there have been no serious
moves anywhere to pathologize either of these meals. Binge eating and disinhibi-
tion are no longer a response to uncertainty in food availability, as they are likely to
have been across evolutionary history. Rather, there may be other types of uncer-
tainty and insecurity that lead to disinhibition, binge eating and obesity.
Stress-related chronic stimulation of the hypothalamic—pituitary—adrenal axis and
resulting excess glucocorticoid exposure is tightly intertwined with the endocrine
regulation of appetite, as well as orchestrating appropriate physiological response to
stress [58]. This is hardly surprising given the importance of the regulation of
energy and food intake under stress for survival [58].

Stress for survival takes on a different meaning in the contemporary world, but
the mechanism for dealing with it is the same. Overeating is often a personal
response to chronic life stress, and market liberalism, especially in countries such as
the USA, UK and Australia, creates environments of great individual insecurity that
cuts across socio-economic position, and this is the source of stress that drives
higher levels of obesity in such countries [14]. The structures that neoliberal
societies put in place promote insecurity and inequality, while work-related inse-
curity, including low income, poor job mobility and absence of union protection,
raises the likelihood of stress and ill health. Responses to stress, in turn, include
overeating and preferences for high-energy-density foods, both of which are
implicated in the causation of obesity. Not everyone becomes obese, however, and
the mechanism whereby insecurity and obesity are linked through overeating may
well be binge eating, which at its extreme has been classified as the pathology of
BED. Although it is not usually the place of clinical practice to question the ways in
which society is run, it can at least engage with some of the health consequences of
living in a neoliberal world. Stresses at work and in everyday life are both
higher-level factors that structure health and illness of patients and communities,
and downstream consequences of living insecure lives.
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8.4 Future Directions

An important future direction would involve researchers and clinicians identifying
the extent of stress-related binge eating. General practice researchers in the UK
have made a strong case for brief interventions in primary care settings for weight
management [59]. Furthermore, the National Obesity Observatory [60] has com-
piled good evidence that brief interventions can lead to at least short-term changes
in weight-related behaviour and body weight if they meet a number of criteria.
These are that they focus on both diet and physical activity; are delivered by
practitioners trained in motivational interviewing; incorporate behavioural tech-
niques, especially self-monitoring; are tailored to individual circumstances; and
encourage the individual or patient to seek support from other people. From an
evolutionary perspective, this seems strange and difficult: the major weight man-
agement task in prehistory was to keep body weight as high as possible. Binge
eating, then and now, was and is a response to stress. To ask people to manage their
weight, especially if the emphasis is placed on self-monitoring and individual
responsibility, is to also ask them to manage their stress. It might be more effective
if clinical practitioners could take the lead in linking awareness of stress and binge
eating through their brief interventions.

Another future direction would be to identify how evolved predispositions to
overeat could be located within frameworks that encourage increased physical
activity, rather than reduced food intake and the self-control that this requires.

Glossary

Binge eating When a larger than normal amount of food is con-
sumed in one sitting

Disinhibition An eating behaviour trait measuring a readiness for
eating or opportunistic eating: a “see food and eat it”
response. This trait is assessed through the
Three-Factor Eating Questionnaire [16]

Dopamine reward Systems in the brain (mesolimbic pathway and meso-

system cortical pathway in the ventral tegmental area); when
these areas are stimulated, reward is perceived

Glucocorticoid A corticoid substance which increases gluconeogene-

sis, increasing blood glucose levels. The main gluco-
corticoid is cortisol, which is responsible for regulating
metabolism of protein, lipids and carbohydrates
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Hedonic hunger

Hypothalamic—pituitary—
adrenal axis

Nutrition transition

Psychological
ambivalence

Three-Factor Eating

Questionnaire

Thrifty Phenotype
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When an individual experiences frequent thoughts,
feelings and urges towards food, while they have no
physiological need for food

Feedback interactions among the hypothalamus, pitu-
itary gland and the adrenal glands that control reactions
to stress and, among other things, regulate digestion,

mood, emotions and energy balance

Shifts in dietary consumption towards
higher-energy-density foods, reduced physical activity
and energy expenditure that have coincided with eco-
nomic, demographic and epidemiological changes
across the world

Describes a situation where an individual holds both
positive and negative attitudes towards a food (e.g.

I love the taste of this food, but I hate it as it makes me
fat)

A psychometric tool to assess the eating behaviour
traits of disinhibition (tendency to overeat and eating
opportunistically), restraint (restricting intake to con-
trol body weight) and hunger (the extent to which
feeling of hunger elicit eating episodes)

The thrifty phenotype hypothesis suggests that
early-life metabolic adaptations help in the survival of
the organism by selecting an appropriate trajectory of
growth in response to environmental cues (See also
Chap. 6)
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