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Stress and other negative emotions, such as depression and anxiety, can lead to both
decreased and increased food intake. The term ‘emotional eating’ has been widely used to
refer to the latter response: a tendency to eat in response to negative emotions with the cho-
sen foods being primarily energy-dense and palatable ones. Emotional eating can be caused
by various mechanisms, such as using eating to cope with negative emotions or confusing
internal states of hunger and satiety with physiological changes related to emotions. An
increasing number of prospective studies have shown that emotional eating predicts subse-
quent weight gain in adults. This review discusses particularly three lines of research on emo-
tional eating and obesity in adults. First, studies implying that emotional eating may be one
behavioural mechanism linking depression and development of obesity. Secondly, studies
highlighting the relevance of night sleep duration by showing that adults with a combination
of shorter sleep and higher emotional eating may be especially vulnerable to weight gain.
Thirdly, an emerging literature suggesting that genes may influence body weight partly
through emotional eating and other eating behaviour dimensions. The review concludes
by discussing what kind of implications these three avenues of research offer for obesity
prevention and treatment interventions.

Emotions: Eating: Depression: Obesity: Weight gain

Emotions and eating are both inherent and recurring part
of our daily lives. Research has also demonstrated that
they interact with each other in multiple ways: emotional
states influence the quantity and quality of foods eaten,
and food intake has affective consequences that may
influence subsequent food choices'”. Various physio-
logical, psychological and social processes are likely to
be involved in this interaction. Importantly, food intake
is considered to be controlled by both homeostatic and
hedonic processes with the former concerning the regula-
tion of energy-balance and the latter the influence of
pleasure, reward and palatability in food intake®. It
might be argued that the interaction between emotions
and eating has strengthened in the contemporary

food-rich environments where an increasing proportion
of eating is driven by hedonic processes' ™.

This review focuses mainly on the influence of negative
emotions on eating behaviour and weight changes as well
as on the underlying psychological processes. Especially,
three lines of literature related to emotional eating (i.e. eat-
ing triggered by negative emotions) and obesity in adults
are discussed: First, studies focusing on the symptoms of
depression, emotional eating and development of obesity
are summarised; secondly, research on the interaction
between sleep duration and emotional eating in affecting
weight gain; finally, studies examining emotional eating
and other eating behaviour dimensions in the context of
the genetic architecture of obesity are reviewed. Before
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discussing these three avenues of research, some key
definitions and findings of the negative emotion—eating
behaviour literature are briefly overviewed.

The effect of negative emotions on eating behaviour

What are emotions and why do we experience them?
Emotions arise when we evaluate a situation as being
relevant to a currently active goal®. For example, if an
individual learns that s/he has been selected to a highly
motivating job, s/he is likely to experience positive emo-
tions, such as excitement and joy. The opposite situation
of not being selected is likely to lead to experiencing
various negative emotions, such as disappointment and
sadness. Another important characteristic is that emo-
tions are multifaceted phenomena that involve changes
in three domains: subjective experience, behaviour and
physiology (e.g. changes in heart rate, blood pressure,
respiration, sweating and gastrointestinal motility). It is
thus plausible that emotions serve several important
functions in our daily life: they direct our attention, influ-
ence our decision making and motivate our behaviour
among other things. Compared to emotions, moods
often last longer and may appear in the absence of obvi-
ous stimuli”. The term ‘stress’ is also frequently used in
the negative emotion—eating behaviour literature. While
both stress and emotion involve whole-body responses
to significant events, stress usually refers to negative
affective responses and emotion to both negative and
positive affective states™.

During the past decades of research, it has become
clear that stress and negative emotions may lead to
both decreased and increased food intake and heightened
preference for palatable energy-dense foods (for reviews,
see®”). Fig. 1 summarises how the influence of negative
emotions on eating depends on at least three factors: the
characteristics of emotions, individuals and situations.
High-intensity or high-arousal emotions (e.g. fear, ten-
sion) tend to suppress eating as they are related to physio-
logical and behavioural responses that reduce appetite
and interfere with eating®. In contrast, negative emo-
tions with more moderate levels of arousal or intensity
may decrease or increase food intake depending on the
characteristics of an individual and a situation (e.g. avail-
able foods). The term ‘emotional eating’ has been widely
used to refer to the latter response: a tendency to eat in
response to negative emotions with the chosen foods
being primarily energy-dense and highly palatable ones.
While the reasons for these individual differences are
not fully understood, various mechanisms are likely to
be involved, such as those linked to adverse childhood
experiences, learning history, chronic stress and the
hypothalamic—pituitary—adrenal axis functioning and
cortisol secretion®.

Various self-report questionnaires have been developed
to assess the tendency to emotional eating (for a review,
see”). One of the most widely used is the thirty-three-item
Dutch Eating Behaviour Questionnaire'” containing
scales for emotional eating (thirteen items, e.g. Do you
have a desire to eat when you are irritated?), external eating
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Fig. 1. Overview on how the influence of negative emotions on
eating depends on the characteristics of emotions, individuals and
situations (e.g. available foods).

(ten items, e.g. If food smells and looks good, do you eat
more than usual?) and restrained eating (ten items, e.g.
Do you try to eat less at mealtimes than you would like
to eat?). The emotional eating scale of the Dutch Eating
Behaviour Questionnaire measures respondents’ desire to
eat under different negative emotions, including stress,
depression and anxiety. The eighteen-item Three-Factor
Eating Questionnaire (TFEQ)"'" with scales for
emotional eating, uncontrolled eating and cognitive
restraint has gained popularity in epidemiological research
where shorter questionnaires are often preferred. The
eighteen-item TFEQ is a revised and shortened version
of the original fifty-one-item TFEQ"'?. The emotional eat-
ing scale of the eighteen-item TFEQ contains only three
items asking respondents to evaluate how negative emo-
tions affect their eating (When I feel anxious, I find myself
eating; When I feel blue I often overeat; When I feel lonely,
I console myself by eating). Although this review focuses
on emotional eating, it is noteworthy that emotional
eating often co-occurs with other dimensions of eating
behaviour, particularly external eating characterised by
overeating in response to food-related cues, such as sight
and smell of attractive foods®.

Many experimental studies (for a systematic review,
see”’) have shown that individuals, who score high on
these emotional eating scales, tend to eat more energy-
dense foods after inducement of negative emotions in
the laboratory (e.g. via a sad movie) compared to emo-
tionally neutral control situations. However, not all
experiments have found this effect and several factors
are likely to explain the inconsistency. Some null findings
might be explained by the misclassification of partici-
pants to ‘emotional eaters’ and ‘no emotional eaters’
due to the use of the median splits and/or insufficient
amount of participants with extreme scores!'®. It is
also possible that emotional eating follows only specific
discrete negative emotions and these triggering emotions
vary between individuals"?. Moreover, emotional eating
may depend on social context with the laboratory repre-
senting a non-natural situation where it is less likely to
manifest!'¥.
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Several psychological mechanisms likely underlie emo-
tional eating and a more detailed review on thls topic and
related theories can be found elsewhere®®. In short,
individuals may engage in emotional eatrng as an
attempt to cope with stress and other negative emotions.
However, in the long-term, emotional eating is often a
maladaptive emotion regulation strategy. Even though
experimentally induced negative mood state has found
to improve immediately after eating palatable food, the
effect tends to be short-term and can be followed b;/
other negative emotions, such as feelings of guilt>!
Emotional eating may also be a result of a poor intero-
ceptive awareness characterised by deficits in sensitivity
to bodily sensations. It is possible that individuals with
poor interoceptive awareness confuse bodily states
related to emotions with physiological internal states
guiding satiety and hunger. Finally, in dieters, emotional
stimuli may impair their ability to restrict food
intake because processing emotions requires cognitive
resources.

Emotional eating, food intake and obesity in
observational studies

Epidemiological studies utilising different types of FFQ
to assess food intake have demonstrated that higher self-
reported emotional eating is related to greater intakes of
sweet and non-sweet energy-dense foods and snacks,
such as sweets and chocolate, cakes and biscuits, sweet
and savoury pastries, pizza, hamburgers, French fries
and sausages” ' 2”. A relatively large (with more than
400 participants) 4-week diary study provided interesting
insights by investigating day-to-da (y within-person effects
of daily hassles on food intake*". Participants were
asked to list each food eaten between meals and to report
each stressor or hassle experienced and its intensity at the
end of each day. The study found that daily hassles were
related to increased consumption of high-fat or sugar
snacks, particularly in emotional eaters. As emotional
eating is related to personality, correlating particularly
with neuroticism characterised by the propensity to
experience negative emotions®”, these findings might
also partly reflect the effects of underlying personality
traits on linking stress and eating behaviour.

Moreover, observations from the UK National Diet
and Nutrition Survey suggest that emotional eatlng
relates to a distinct pattern of eating architecture®”. In
other words, individuals with higher emotional eatmg
scores on the Dutch Eating Behaviour Questionnaire
tended to have smaller meals and more frequent snacking
over a longer period every day (with an earlier start and a
later finish time) than those scoring lower on emotional
eating. These observations are potentially important by
suggesting that interventions promoting healthy food
intake in emotional eaters might benefit from targeting
the number, timing and energetic content of snacks.
However, further research is needed to identify what
are the most effective behaviour change strategies to
encourage such changes in emotional eaters.
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In line with the afore-mentioned results, self-reported
emotional eating has been associated with higher BMI,
waist circumference and body fat percentage in cross-
sectional studies®*2%). Although emotional eating was
unrelated to 2-year change in BMI in a French
community-based cohort®”, other prospective cohort
studies conducted in the Netherlands, Finland, France,
USA and Korea have shown that adults (both genders
or only women) with higher emotional eatmg at baseline
tend to gain more weight over time® Taken
together, epidemiological evidence rather consistently
supports the idea that self-reported emotional eaters con-
sume energy-dense foods more frequently and are at
increased risk for developing obesity.

Symptoms of depression and emotional eating

Depression represents one type of negative emotion or
mood that may trigger food intake in emotional eaters,
and research has shown that individuals with elevated
depressive symptoms report higher levels of emotional
eating®-**?>). However, depression is a heterogeneous
syndrome w1th atypical and melancholic depressron
increasingly being differentiated in depression studies*®
While melancholic depression is typically characterlsed
by loss of appetite and subsequent weight loss, atypical
depression is characterised by vegetative symptoms of
increased appetite and weight gain. The prevalence of
the latter depression subtype is not as low as the name
suggests. Epidemiological studies using the Diagnostic
and Statistical Manual of Mental Disorders criteria indi-
cated that 15-29 % of depressed patients have atypical
depression, and the correspondm% Prevalence rate from
the clinical studies was 18-36 % Emotional eating
has been proposed to represent a marker of atypical
depression, because it shares with this depression subtype
the atypical feature of increased appetite in response to
distress. In line with this, Paans et al. found in the
Netherlands Study of Depression and Anxiety that vege-
tative symptoms characteristic of atypical depression
(increase in appetite, weight gain) had relatively stronger
positive associations with emotlonal eating than other
individual depressive symptoms®?.

Accumulating evidence from cross-sectional and pro-
spective studies further suggests that emotional eating is
one pathwa¥ linking depression with weight gain and
obesity?>:30-52:33:3840) The results from the few prospect-
ive studies analysing weight change over time as an out-
come are particularly interesting. van Strien et al
observed that emotional eating acted as a mediator
between depression and 5-year welght %aln in Dutch
mothers (although not in Dutch fathers)*”. More specifi-
cally, depressive symptoms were related to higher emo-
tional eating and emotional eating predicted a greater
increase in BMI independently of depressive symptoms.
Depression was also indirectly related to BMI change
via emotional eating. Konttinen ez al. extended these
results by showing in a large population-based
cohort of Finnish 25-74-year-olds that the effects of
depression on a greater increase in BMI and waist
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crrcumference over 7 years were mediated by emotional
eatmg

In addrtlon, it has become clear that the relationship
between depression and obesity is bidirectional: besides
that depression can lead to subsequent weight gain and
development of obesity, it is also possible that obesity
leads to later development of depression®*?. The
findings from a national sample of mid-life US adults
with 18- -year follow-up suggest that emotional eating
plays a role in this bidirectional depression—obesity asso-
ciation®?. Path analyses conducted in women revealed
that phy51ca1 impairment, social dysfunction and emo-
tional eating mediated the development of obesity from
depression, and that physical impairment and emotional
eating mediated the development of depression from
obesity.

Sleep duration and emotional eating

Insufficient sleep has been postulated to be one of the key
non-traditional (i.e. not directly related to energy-
balance) determinants of excess body weight with differ-
ent lines of evidence hnkmg short sleep duration and
positive energy-balance®”. But what is insufficient
sleep or short sleep duration? Grandner et al. have out-
lined working definitions for these and related terms™*.
They define sleep insufficiency as a reduction in sleep
time of a magnitude associated with negative health out-
comes, and point out that many epidemiological studies
use the term short sleep to refer to a habitual sleep
time of 6 h or less. The hectic pace of contemporary life-
style in prosperous societies is prone to interfere with
sleeping, and the occurrence of insomnia-related symp-
toms has risen in several countries during the past dec-
ades. For example, epidemiological data from Finland
demonstrated that the prevalence of working-age adults
reporting  occasional  insomnia-related = symptoms
increased from 30 to 45% between 1972 and 2012,
It is however noteworthy that findings on secular trends
in adult sleep duration have been more inconsistent®.

In general, the present literature points to the import-
ance of studying whether short sleep duration and poor
sleep quality interact with emotional eating in affecting
weight gain. First, it has become clear that insufficient
sleep and stress are closely intertwined: the former can
be both a marker of percelved stress and a source of stress
itself“®. Secondly, evidence is emerging that insufficient
sleep interferes with emotion regulation via a number of
neurobiological, behavioural and cognitive processes”.
For example, insufficient sleep produces more negative
and less positive emotions, and can affect the ability to
choose an appropriate emotion regulation strategy and
implement that strategy successfully. Thirdly, epidemio-
logical studies in adults have consistently associated
short sleep duration w1th higher total energy intake and
higher total fat intake“®. Short sleep may also associate
with irregular eating behav1our short sleepers tend to eat
fewer main meals and more frequent, smaller, energy-
dense and highly palatable snacks throughout the day
(and particularly at night) than longer sleepers.

https://doi.drg/10.1017/50029665120000166 Published online by Cambridge University Press

To date, at least three studies have provided evidence
that short sleep duration might strengthen the association
between emotional eating and subsequent weight gain. In
a sample of Dutch employees, women with a combin-
ation of short sleep duration and high emotional eating
experlenced the greatest increase in BMI over 2
years?. Chaput er al. assessed a broader construct of
d1smh1b1tion (i.e. a tendency to overeat in response to
food cues or emotional cues) in a sam le of French
Canadian adults with 6-year follow-up®”. They found
that individuals having both short sleep duration and
high disinhibition were more likely to gain weight and
increase their waist circumference over time, while short-
duration sleepers having low disinhibition were not more
likely to increase their adiposity indicators than were
average-duration sleepers. Moreover, a similar pattern
was observed in relation to energy intake assessed using
a 3-day food record. In the large Finnish adult cohort
discussed in the previous section, emotional eating pre-
dicted higher increase in BMI and waist circumference
over 7 years in shorter sleepers (7h or less), but not in
longer sleepers (9 h or more)™?

It is important to note that short sleep duration repre-
sents only a proxy measure for insufficient sleep; future
research should therefore explore these associations
using a diverse set of sleep measures and in specific popu-
lation groups, including shift workers. Short sleep is
likely to be intertwined with perceived stress in indivi-
duals who reduce their sleep time to meet other demands
of daily life and in those experiencing sleep problems, but
not in those for whom short slee}) schedule represents
their natural way of functioning®®. The role of chrono-
type (i.e. individual’s inherent preference for mornings
or evenings) in this context also deserves attention
because eveningness has shown to correlate positively
with both depression and emotional eating®".

Genetic susceptibility to obesity and emotional eating

An increasing number of studies have investigated emo-
tional eating and other eating behaviour dimensions
in the context of the genetic architecture of obesity.
Genetic factors have a substantial influence on within-
population variation in BMI: in a large pooled study of
140000 twin pairs aged 20-80 years, the heritability esti-
mates for BMI (i.e. the proportion of total BMI variation
explained by genetlc varratron) varied between 60 and 80 %
depending on age®?. Albeit learning and environmental
factors are important determinants of eating behaviours,
observations from twin studies imply that also genetic
factors influence these behaviours (assessed using the
eighteen-item TFEQ or the Dutch Eating Behaviour
Questionnaire). In Swedish, Finnish and British adult
twins, the size of the heritability estimates for restrained
eating (26-63 %), uncontrolled eating (45-69 %) and
emotional eating (9-60 %) varied between small and
moderate®>*¥. Similarly, a study in Korean adults
(twins and their family members) reported heritability
estimates of 31 % for restrained eating, 25% for emo-
tional eating and 25 % for external eating®®>,
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The emergence of genome-wide association studies has
made it possible to identify common genetic variants that
have only a small effect on the trait, such as BMI.
Meta-analyses combining the results of genome-wide
association studies of FEuropean-descent individuals
have identified hundreds of SNP associated with higher
BMI®%>? Although the identified SNP explain only a
small amount of total genetic variation in BMI, these
findings have opened the opportunity to extend under—
standing of the mechanisms that mediate the effects of
common genetic variants on obesity. Appetite-related
eating behaviours (including emotional eating) have
postulated to represent one such pathway. This idea is
supported by the data that many of the BMI-related
SNP are expressed particularly in the hypothalamus
and pituitary gland, which have a ke;/ role in regulating
food intake and energy expenditure®

In two Finnish adult cohorts®® and in French and
UK adult cohorts®”, participants with a higher polygen-
etic risk score of obesity had also a slightly higher ten-
dency to emotional and uncontrolled eating. Moreover,
the positive effects of the polygenetic risk score on
BMI and waist circumference were partly mediated by
these eating behaviours. Comparable results were
obtained in a Canadian study in which perceived hunger,
habitual disinhibition and situational disinhibition
(although not emotional disinhibition) acted as media-
tors®”. Mediation was not formally tested in two US
cohorts of older adults, but the effect of the polygenetic
risk score on BMI weakened slightly after controlling
for restrained, uncontrolled and emotional eating®". In
line with these molecular genetic findings, the twin
study mentioned earlier found that phenotypic correla-
tions between BMI and emotional eating or uncontrolled
eating were largely due to shared genetic factors gwhich
may also include gene—environment interactions)"

Although this cross-sectional research offers tentative
evidence that genes influence obesity via appetite -related
eating behaviours, important questions remain®?. Other
processes are likely to be involved; for instance, studies
have consistently found that genetic susceptibility to
obesity is more pronounced in p ;/srcally inactive indivi-
duals than in active individuals® It is also possible
that the causal pathways are more complex than those
implied by the tested mediation models. While the exam-
ined eating behaviours were postulated to affect the
development of obesity in these models, reverse caus-
ation might operate via different mechanisms, such as
body fat gain impairing the control of food intake, and
increased body size leadini% to greater experiences of
weight stigma and stress'

Conclusions

What kind of practical implications do these three lines
of research provide for obesity prevention and treatment
programmes? Essentially, they suggest that individuals
with a high susceptibility to emotional eating might
benefit from interventions that teach emotion regulation
skills and distress tolerance strategies and aim to improve
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emotional well-being. A recent review concluded that
several such approaches have shown promising results
in reducing emotional eating and facilitating weight
loss, including mindfulness, acceptance and commitment
therapy, cognitive behavrour therapy and dialectical
behaviour therapy”. However, further high-quality stud-
ies on this topic are still needed.

The literature also suggests that interventions that
improve other lifestyle behaviours, such as sleep and
physical activity, might offer a novel avenue to promote
healthy food intake patterns in emotional eaters. A pilot
study performed in habitually short sleepers indicated
that sleep extension was feasible and led to decreased
intake of free sugars®”. While the study did not contain
information on emotional eating or other eating behav-
iour dimensions, it encourages continuing this type of
intervention research. Moreover, physical exercise is
used as a treatment for depressron disorders®”, and
some data exist that exercise can alleviate unhealthy
food intake in response to stress®

Perhaps paradoxically, research 1nto the genetic archi-
tecture of obesity has reinforced the view that there is an
urgent need to modify the present food-rich environ-
ment®?. Evidence that genetic factors play a role in indi-
vidual differences in eating behaviours emphasises that
people are not equal in terms of their inherent vulnerabil-
ity to the environment in which palatable energy-dense
foods are constantly available, cheap and intensively pro-
moted. In fact, this is a part of a wider and highly topical
discussion that a radical transformation of the global
food system is urgently needed in order to improve
human health and well being and environmental sustain-
ability on Earth®

Financial Support

This work was supported by the Academy of Finland
(grant numbers 314135, 309157).

Conlflict of Interest

None.

Authorship

The author had sole responsibility for all aspects of
preparation of this paper.

References

1. Gibson EL (2006) Mood, emotions and food choice. In The
Psychology of Food Choice, pp. 113-140 [R Shepherd and
M Raats, editors]. Wallingford, UK: CABI.

2. Blundell JE, Dalton M & Gibbons C (2018) Food intake
and appetite in the actiology of obesity. In Advanced
Nutrition and Dietetics in Obesity, pp. 97-105 [C Hankey,
editor]. Chichester, UK: John Wiley & Sons Ltd.

3. Lowe MR & Butryn ML (2007) Hedonic hunger: a new
dimension of appetite? Physiol Behav 91, 432-439.


https://doi.org/10.1017/S0029665120000166

288

4.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

H. Konttinen

Gross JJ (2014) Emotion regulation: conceptual and empir-
ical foundations. In Handbook of Emotion Regulation,
pp- 3-20 [JJ Gross, editor]. New York: Guilford Press.

. Lazarus RS (1993) From psychological stress to the emo-

tions: a history of changing outlooks. Annu Rev Psychol
44, 1-21.

. Macht M (2008) How emotions affect eating: a five-way

model. Appetite 50, 1-11.

. Devonport TJ, Nicholls W & Fullerton C (2019) A system-

atic review of the association between emotions and eating
behaviour in normal and overweight adult populations.
J Health Psychol 24, 3-24.

. van Strien T (2018) Causes of emotional eating and

matched treatment of obesity. Curr Diab Rep 18, 35.
[Epublication].

. Frayn M & Knéuper B (2018) Emotional eating and weight

in adults: a review. Curr Psychol 37, 924-933.

Van Strien T, Frijters JE, Bergers GP et al. (1986) The
Dutch Eating Behavior Questionnaire (DEBQ) for assess-
ment of restrained, emotional, and external eating behav-
ior. Int J Eat Disord 5, 295-315.

Karlsson J, Persson LO, Sjostrom L er al. (2000)
Psychometric properties and factor structure of the
Three-Factor Eating Questionnaire (TFEQ) in obese men
and women. Results from the Swedish Obese Subjects
(SOS) study. Int J Obes Relat Metab Disord 24, 1715-1725.
Stunkard AJ & Messick S (1985) The three-factor eating
questionnaire to measure dietary restraint, disinhibition
and hunger. J Psychosom Res 29, 71-83.

van Strien T, Herman CP, Anschutz DJ et al. (2012)
Moderation of distress-induced eating by emotional eating
scores. Appetite 58, 277-284.

Altheimer G & Urry HL (2019) Do emotions cause eating?
The role of previous experiences and social context in
emotional eating. Curr Dir Psychol Sci 28, 234-240.
Macht M & Mueller J (2007) Immediate effects of choc-
olate on experimentally induced mood states. Appetite 49,
667-674.

Haedt-Matt AA, Keel PK, Racine SE er al. (2014) Do
emotional eating urges regulate affect? Concurrent and pro-
spective associations and implications for risk models of
binge eating. Int J Eat Disord 47, 874-877.

de Lauzon B, Romon M, Deschamps V et al. (2004) The
three-factor eating questionnaire-R18 is able to distinguish
among different eating patterns in a general population.
J Nutr 134, 2372-2380.

Elfthag K, Tholin S & Rasmussen F (2008) Consumption of
fruit, vegetables, sweets and soft drinks are associated with
psychological dimensions of eating behaviour in parents
and their 12-year-old children. Public Health Nutr 11,
914-923.

Konttinen H, Mannisto S, Sarlio-Lahteenkorva S et al.
(2010) Emotional eating, depressive symptoms and self-
reported food consumption. A population-based study.
Appetite 54, 473-479.

Paans NPG, Gibson-Smith D, Bot M et al. (2019)
Depression and eating styles are independently associated
with dietary intake. Appetite 134, 103-110.

O’Connor DB, Jones F, Conner M et al. (2008) Effects of
daily hassles and eating style on eating behavior. Health
Psychol 27, S20-S31.

Elfhag K & Morey LC (2008) Personality traits and eating
behavior in the obese: poor self-control in emotional and
external eating but personality assets in restrained eating.
Eat Behav 9, 285-293.

Magklis E, Howe LD & Johnson L (2019) Eating style and
the frequency, size and timing of eating occasions: a cross-

https://doi.drg/10.1017/50029665120000166 Published online by Cambridge University Press

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

sectional analysis using 7-day weighed dietary records.
Sci Rep 9, 15133, [Epublication]

van Strien T, Herman CP & Verheijden MW (2009) Eating
style, overeating, and overweight in a representative
Dutch sample. Does external eating play a role? Appetite
52, 380-387.

Konttinen H, Silventoinen K, Sarlio-Lahteenkorva S et al.
(2010) Emotional eating and physical activity self-efficacy
as pathways in the association between depressive symp-
toms and adiposity indicators. Am J Clin Nutr 92, 1031-
1039.

Peneau S, Menard E, Mejean C et al. (2013) Sex and diet-
ing modify the association between emotional eating and
weight status. A4m J Clin Nutr 97, 1307-1313.

de Lauzon-Guillain B, Basdevant A, Romon M et al.
(2006) Is restrained eating a risk factor for weight gain in
a general population? 4m J Clin Nutr 83, 132-138.
Koenders PG & van Strien T (2011) Emotional eating,
rather than lifestyle behavior, drives weight gain in a pro-
spective study in 1562 employees. J Occup Environ Med
53, 1287-1293.

Song YM, Lee K, Sung J et al. (2013) Changes in eating
behaviors and body weight in Koreans: the healthy twin
study. Nutrition 29, 66-70.

van Strien T, Konttinen H, Homberg JR et al. (2016)
Emotional eating as a mediator between depression and
weight gain. Appetite 100, 216-224,

Benard M, Bellisle F, Etile F et al. (2018) Impulsivity and
consideration of future consequences as moderators of the
association between emotional eating and body weight
status. Int J Behav Nutr Phys Act 15, 84. [Epublication]
Vittengl JR (2018) Mediation of the bidirectional relations
between obesity and depression among women. Psychiatry
Res 264, 254-259.

Konttinen H, van Strien T, Mannisto S et al. (2019)
Depression, emotional eating and long-term weight changes:
a population-based prospective study. Int J Behav Nutr Phys
Act 16, 28. [Epublication]

Ouwens MA, van Strien T & van Leeuwe JF (2009)
Possible pathways between depression, emotional and
external eating. A structural equation model. Appetite 53,
245-248.

Paans NPG, Bot M, van Strien T ef al. (2018) Eating styles
in major depressive disorder: results from a large-scale
study. J Psychiatr Res 97, 38-46.

Penninx BW (2017) Depression and cardiovascular disease:
epidemiological evidence on their linking mechanisms.
Neurosci Biobehav Rev 74, 277-286.

Lojko D & Rybakowski JK (2017) Atypical depression: cur-
rent perspectives. Neuropsychiatr Dis Treat 13, 2447-2456.
Clum GA, Rice JC, Broussard M et al. (2014) Associations
between depressive symptoms, self-efficacy, eating styles,
exercise and body mass index in women. J Behav Med
37, 577-586.

Goldschmidt AB, Crosby RD, Engel SG et al. (2014) Affect
and eating behavior in obese adults with and without ele-
vated depression symptoms. /nt J Eat Disord 47, 281-286.
van Strien T, Winkens L, Toft MB ez al. (2016) The medi-
ation effect of emotional eating between depression and
body mass index in the two European countries Denmark
and Spain. Appetite 105, 500-508.

Rooke SE & Thorsteinsson EB (2008) Examining the tem-
poral relationship between depression and obesity: meta-
analyses of prospective research. Health Psychol Rev 2,
94-1009.

Luppino FS, de Wit LM, Bouvy PF et al. (2010)
Overweight, obesity, and depression: a systematic review


https://doi.org/10.1017/S0029665120000166

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Emotional eating and obesity in adults

and meta-analysis of longitudinal studies. Arch Gen
Psychiatry 67, 220-229.

Tremblay A (2018) Obesity management: what should we
do if fat gain is necessary to maintain body homeostasis
in a modern world? Front Endocrinol (Lausanne) 9, 285.
Grandner MA, Patel NP, Gehrman PR er al. (2010)
Problems associated with short sleep: bridging the gap
between laboratory and epidemiological studies. Sleep
Med Rev 14, 239-247.

Kronholm E, Partonen T, Harma M et al. (2016)
Prevalence of insomnia-related symptoms continues to
increase in the Finnish working-age population. J Sleep
Res 25, 454-457.

Geiker NRW, Astrup A, Hjorth MF et al. (2018) Does
stress influence sleep patterns, food intake, weight gain,
abdominal obesity and weight loss interventions and vice
versa? Obes Rev 19, 81-97.

Palmer CA & Alfano CA (2017) Sleep and emotion regula-
tion: an organizing, integrative review. Sleep Med Rev 31,
6-16.

Dashti HS, Scheer FA, Jacques PF et al. (2015) Short sleep
duration and dietary intake: epidemiologic evidence,
mechanisms, and health implications. Adv Nutr 6, 648—-659.
van Strien T & Koenders PG (2014) Effects of emotional
eating and short sleep duration on weight gain in female
employees. J Occup Environ Med 56, 659-666.

Chaput JP, Despres JP, Bouchard C et al. (2011) The asso-
ciation between short sleep duration and weight gain is
dependent on disinhibited eating behavior in adults. Sleep
34, 1291-1297.

Konttinen H, Kronholm E, Partonen T ez al. (2014)
Morningness-eveningness, depressive symptoms, and emo-
tional eating: a population-based study. Chronobiol Int
31, 554-563.

Silventoinen K, Jelenkovic A, Sund R er al. (2017)
Differences in genetic and environmental variation in
adult BMI by sex, age, time period, and region: an
individual-based pooled analysis of 40 twin cohorts. Am
J Clin Nutr 106, 457-466.

Tholin S, Rasmussen F, Tynelius P et al. (2005) Genetic
and environmental influences on eating behavior: the
Swedish young male twins study. Am J Clin Nutr 81,
564-569.

Keskitalo K, Tuorila H, Spector TD et al. (2008) The
three-factor eating questionnaire, body mass index, and
responses to sweet and salty fatty foods: a twin study of
genetic and environmental associations. Am J Clin Nutr
88, 263-271.

Sung J, Lee K, Song YM et al. (2010) Heritability of eating
behavior assessed using the DEBQ (Dutch Eating Behavior

https://d®i.org/10.1017/50029665120000166 Published online by Cambridge University Press

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

289

Questionnaire) and weight-related traits: the healthy twin
study. Obesity (Silver Spring) 18, 1000-1005.

Yengo L, Sidorenko J, Kemper KE ef al. (2018) Meta-ana-
lysis of genome-wide association studies for height and
body mass index in approximately 700000 individuals of
European ancestry. Hum Mol Genet 27, 3641-3649.
Locke AE, Kahali B, Berndt SI ez al. (2015) Genetic studies
of body mass index yield new insights for obesity biology.
Nature 518, 197-206.

Konttinen H, Llewellyn C, Wardle J et al. (2015)
Appetitive traits as behavioural pathways in genetic suscep-
tibility to obesity: a population-based cross-sectional study.
Sci Rep 5, 14726.

de Lauzon-Guillain B, Clifton EA, Day FR et al. (2017)
Mediation and modification of genetic susceptibility to
obesity by eating behaviors. Am J Clin Nutr 106, 996-1004.
Jacob R, Drapeau V, Tremblay A et al. (2018) The role of
eating behavior traits in mediating genetic susceptibility to
obesity. Am J Clin Nutr 108, 445-452.

Cornelis MC, Rimm EB, Curhan GC et al. (2014) Obesity
susceptibility loci and uncontrolled eating, emotional eat-
ing and cognitive restraint behaviors in men and women.
Obesity (Silver Spring) 22, E135-E141.

Llewellyn CH (2018) Genetic susceptibility to the “obeso-
genic” environment: the role of eating behavior in
obesity and an appetite for change. Am J Clin Nutr 108,
429-430.

Kilpelainen TO, Qi L, Brage S et al. (2011) Physical activ-
ity attenuates the influence of FTO variants on obesity risk:
a meta-analysis of 218,166 adults and 19,268 children.
PLoS Med 8, e1001116.

Ahmad S, Rukh G, Varga TV et al. (2013) Gene X physical
activity interactions in obesity: combined analysis of 111,421
individuals of European ancestry. PLoS Genet 9, €1003607.
Tomiyama AJ (2014) Weight stigma is stressful. A review
of evidence for the cyclic obesity/weight-based stigma
model. Appetite 82, 8-15.

Al Khatib HK, Hall WL, Creedon A et al. (2018) Sleep
extension is a feasible lifestyle intervention in free-living
adults who are habitually short sleepers: a potential strat-
egy for decreasing intake of free sugars? A randomized
controlled pilot study. Am J Clin Nutr 107, 43-53.
Cooney G, Dwan K & Mead G (2014) Exercise for depres-
sion. JAMA 311, 2432-2433.

Leow S, Jackson B, Alderson JA et al. (2018) A role for
exercise in attenuating unhealthy food consumption in
response to stress. Nutrients 10, 176. [Epublication]
Willett W, Rockstrom J, Loken B et al. (2019) Food in the
anthropocene: the EAT-lancet commission on healthy diets
from sustainable food systems. Lancet 393, 447-492.


https://doi.org/10.1017/S0029665120000166

