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Abstract
Previous research has demonstrated significant associations between
increased levels of ovarian hormones and increased rates of binge eating (BE)
in women. However, whereas all women experience fluctuations in ovarian
hormones across the menstrual cycle, not all women binge eat in response to
these fluctuations, suggesting that other factors must contribute. Stress is one
potential contributing factor. Specifically, it may be that hormone-BE
associations are stronger in women who experience high levels of stress,
particularly as stress has been shown to be a precipitant to BE episodes in
women. To date, no studies have directly examined stress as a moderator of
hormone-BE associations, but indirect data (that is, associations between BE
and stress and between ovarian hormones and stress) could provide initial
clues about moderating effects. Given the above, the purpose of this narrative
review was to evaluate these indirect data and their promise for understanding
the role of stress in hormone-BE associations. Studies examining associations
between all three phenotypes (that is, ovarian hormones, stress, and BE) in
animals and humans were reviewed to provide the most thorough and
up-to-date review of the literature on the potential moderating effects of stress
on ovarian hormone–BE associations. Overall, current evidence suggests that
associations between hormones and BE may be stronger in women with high
stress levels, possibly via altered hypothalamic–pituitary–adrenal axis response
to stress and increased sensitivity to and altered effects of ovarian hormones
during stress. Additional studies are necessary to directly examine stress as a
moderator of ovarian hormone–BE associations and identify the mechanisms
underlying these effects.
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Introduction
Binge eating (BE) is a core symptom of many eating disorders, 
such as anorexia nervosa (AN), bulimia nervosa (BN), and binge  
eating disorder (BED)1. BE is defined as repeated overconsump-
tion of an objectively large amount of food (for example, >1000  
calories) with a loss of control over the eating2.

Although the etiology of BE remains largely unknown, emerging 
data suggest a role for ovarian hormones3–7. Indeed, both  
animal8–11 and human3–7 studies suggest that changing levels of 
both estrogen and progesterone likely contribute to risk for BE  
and possibly its predominance in females. Interestingly, whereas 
all women experience fluctuations in ovarian hormones, not all  
women develop BE. The prevalence of BE in the population 
ranges from 1.5%12 to 26%13, suggesting that there are likely  
moderators of the hormone-BE association that explain why  
some women binge eat in response to hormone fluctuations  
whereas others do not.

This review aimed to explore one such moderator—stress— 
defined in this review as the psychological perception of a  
stressful life event or the physiological response to a stressful 
life event, which is measured via hypothalamic–pituitary– 
adrenal (HPA) axis responsivity—and its impact on hormone-BE 
associations in women. Stress is an ideal candidate as a mod-
erator of these associations. BE increases with increasing levels 
of stress14–17, and stress responsivity varies across the menstrual 
cycle in women18. Thus, ovarian hormone–BE associations may 
be particularly strong in women with higher stress levels. If  
this is the case, then stress may account for why some, but not  
all, women binge eat in response to hormonal risk.

This review briefly describes the literature linking ovarian  
hormones to BE in women and reviews the potential role of 
stress responses in ovarian hormone–BE associations. Whenever  
possible, data from animal and human studies are explored to  
provide the most comprehensive picture of stress effects. Owing 
to the effects of starvation on ovarian hormones (for example, 
lack of cyclicity and loss of monthly cycles), most studies have 
not examined ovarian hormone effects on AN. For the purpose  
of this review, studies were limited to human and animal models 
of BE, BED, and BN. We end by suggesting areas for future  
research with the overarching goal of informing etiological  
models to understand why some, but not all, women binge eat  
during high-risk hormonal periods.

Ovarian hormones and binge eating
Animal studies
Animal studies provide some of the strongest support for  
ovarian hormone influences on eating behavior. Findings dating 
back more than 40 years show that estrogen has anorexic  
effects on food intake, with higher levels decreasing food intake 
and lower levels increasing food consumption8. These data  
come from strong experimental studies in which the ovaries are 
removed—via ovariectomy (OVX)—and then hormones are 
re-administered exogenously. Following OVX, rats, mice, and  
monkeys19–23 significantly increase chow (that is, nutritive food) 
intake and body weight, which normalize following exog-
enous estradiol treatment8,11,24. Treatment with progesterone 

alone does not directly affect food intake25–28, but progesterone  
antagonizes the effects of estradiol and increases food intake 
in OVX rats11,24. Fluctuations in food intake across the estrous  
cycle are also present in rodents, such that food consumption 
increases in non-ovulatory phases (for example, diestrous) and 
decreases during ovulation (that is, estrous)8,29–34. Together, 
these data suggest that estrogen exerts direct, inhibitory effects 
on food intake while progesterone has stimulatory effects in the  
presence of estrogen.

Unfortunately, comparatively fewer animal studies have  
examined ovarian hormone effects on BE per se. Results thus far 
replicate those for chow intake9–11,24. BE is typically assessed in 
these studies by exposing animals to intermittent (for example,  
3 days per week) access to palatable food (PF) (that is, high-fat/-
sugar food). Using these models, studies have shown that rats  
undergoing OVX in adulthood significantly increase binge-like  
eating9,11 that is reversed by estradiol treatment11,35 (and  
combination estradiol/progesterone treatment in some studies24).  
Binge-like eating also increases in intact animals across the  
estrous cycle when estradiol levels are low (that is, diestrous) and 
decreases when estradiol levels are high (that is, estrous)10.

Human studies
Human research generally corroborates findings from animal 
studies. In women, it is difficult to directly manipulate hormone  
levels, but changes in BE across the menstrual cycle have been 
examined as a quasi-experimental design for understanding  
hormone effects. In these studies, changes in food intake and 
BE that are predicted by natural (and monthly) changes in  
hormones are used as an indication of longitudinal and  
predictive associations between ovarian hormones and BE. As in 
animal findings, food intake in women decreases with increas-
ing estradiol levels and low progesterone levels (that is, follicular  
phase)36–38 and increases when both hormone levels are high 
(that is, mid-luteal phase)36–38. Nearly identical patterns of effects 
have been observed for BE4–7. When estradiol levels are high 
and progesterone levels are low (for example, follicular phase 
and ovulation), rates of BE and emotional eating (EE) (that is, a  
significant correlate and predictor of BE, defined as overeating 
in response to negative emotions) are low3–5,39. Conversely, when 
both estradiol and progesterone levels are high (for example,  
mid-luteal phase), rates of BE/EE significantly increase3–5,39.  
Natural fluctuations in ovarian hormones across the menstrual  
cycle seem to account for these effects, as higher levels of both 
estradiol and progesterone predict increased levels of BE and 
EE across the cycle4,39,40. These associations between hormones 
and BE/EE are present in community5,39–41 and clinical4,6  
samples of women, although effects appear stronger in clinical  
samples4,6.

Overall, animal and human studies have significant predictive 
(and, in animal studies, causal) associations between ovarian  
hormones and changes in food intake and BE in females3–11. 
Although the factors contributing to these associations remain 
unknown, it seems likely that changes in gene transcription are 
major contributors. Ovarian hormones are steroid hormones whose 
primary function is to regulate gene transcription/expression 
(and, thereby, protein synthesis) in the neurobiological systems 
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(for example, serotonin and dopamine) known to be disrupted in  
eating disorders42,43. Thus, it is possible that during risky  
hormonal milieus (for example, non-estrous or mid-luteal phases) 
there is differential regulation of risky or protective genes for 
BE in key neurobiological systems44. Data from twin studies  
indirectly support this possibility, as the heritability of eating  
disorder symptoms varies dramatically across the menstrual 
cycle40 and other hormonal “events” (for example, puberty)45–47, 
and suggest that ovarian hormone activation and de-activation 
are associated with changes in genetic risk. This is likely one 
set of moderators that contribute to hormone-BE associations,  
whereby associations between hormones and behavioral  
phenotypes vary by the presence/absence of risk/protective  
genes. Nonetheless, other moderators likely also contribute and 
may also interact with ovarian hormones to influence behavior. 
The psychological and physiological responses to stress are  
strong candidates in this regard.

Stress and binge eating
Animal studies
Stress is a common precipitant to BE14–17. Animal models  
repeatedly demonstrate that rats, mice, and non-human primates 
subjected to stress exhibit hyperphagia of general food intake48–51 
and binge-like eating48,52–54. Results are consistent across various 
forms of stress tasks (for example, shock stress, restriction/
refeeding, and chronic social defeat)50. For example, following  
repeated bouts of foot shock, female BE-prone (BEP) rats con-
sumed significantly larger amounts of sucrose than BE-resistant 
(BER) rats53. BEP rats also consumed sucrose more rapidly 
and demonstrated compulsive-like intake of sucrose following 
stress compared with BER rats53. Mice exhibit similar increases 
in food intake following chronic subordination stress (that is, 
repeatedly exposing a submissive animal to an aggressive,  
dominant animal) that becomes exacerbated in response to  
food restriction (a known precipitant to overeating)48,52,55 or  
acute social defeat49. Restriction/refeeding stress (that is, access 
to PF diet followed by food deprivation and then refeeding of 
PF diet) also induces a hyperphagic rebound upon refeeding  
of PF56.

Stress effects on eating behavior appear dependent upon BE  
phenotype. Prior to stress exposure and intermittent PF access, 
both BEP and BER animals exhibit increases in plasma  
corticosterone levels53. However, following repeated exposure 
to stress, BEP animals begin to display a blunted corticoster-
one response to stress53,57, indicative of a hypoactive HPA-
axis response, compared with BER animals that display the  
typical post-stress increase in plasma corticosterone58. Because  
differences in stress response between the phenotypes do not 
appear until stress and PF access induction, it is possible that  
there are inherent physiological and neurobiological differences 
between the two BE phenotypes that become exacerbated upon 
exposure to stress.

One potential neurobiological difference that may contribute 
to the development of the two phenotypes is the corticotropin- 
releasing hormone (CRH) system within hypo- and extra-thalamic 
brain regions. Chronic stress increases mRNA expression of CRH 

and CRH receptors in brain regions associated with food intake 
(for example, paraventricular nucleus) and stress response (for  
example, central amygdala)57,58. However, increases in CRH  
levels are significantly higher in BEP compared with BER rats 
following stress57. CRH triggers release of adrenocorticotrophic 
hormone from the pituitary, which stimulates release of glucocor-
ticoids (for example, corticosterone) from the adrenal glands18.  
Therefore, elevated CRH levels increase corticosterone levels 
in animals. Increased corticosterone levels are associated with 
increased anxiety-like behaviors59,60 and concordant increases 
in food intake58,61. These results suggest increased susceptibility 
to stress in BEP versus BER animals that may alter underlying  
neural circuitry involved in stress and food intake regulation in 
order to perpetuate the BE phenotype.

Human studies
In humans, the majority of studies examining acute stress effects 
on BE in the laboratory use physical (for example, cold pressor  
test)62, psychosocial (for example, Trier Social Stress Test 
[TSST])63, or cognitive (for example, Stroop test)64 stress tasks. 
A smaller number of studies also examine daily experiences of 
stress by using self-report questionnaires (for example, Perceived 
Stress Scale)65 or biological measures of stress responses (for  
example, salivary or urinary cortisol). Finally, chronic stress has 
been examined by studying samples with known or self-reported 
exposure to chronic stress (for example, trauma and abuse)  
measured via self-report questionnaires (for example, Childhood  
Trauma Questionnaire)66 or longitudinal biomarkers of stress  
(for example, daily salivary cortisol assays).

Consistent with the effects found in animal studies, effects of 
acute stress on eating behavior exist in women67–69 and appear  
dependent upon BE status. Following acute psychosocial (that is, 
TSST) or physical (that is, cold pressor task) stress, women who 
binge eat rated foods as more palatable67, displayed increased  
motivation toward food68,70,71, and showed an increased desire to 
binge eat71 compared with non-stressed BED and control women. 
Food intake72–74 and BE75,76 also increase following exposure 
to acute stress in women who binge eat compared with control 
women. Elevated basal cortisol levels69,77–80 and a blunted acute 
stress response81,82, indicative of chronic stress exposure and  
altered HPA-axis responses, are also observed in women who 
binge eat18. Interestingly, women who binge eat are more likely 
to have experienced chronic life stress (for example, abuse 
and trauma)77–80,83,84 and often exhibit a hypoactive HPA-axis  
response17 compared with non-BE women, indicating potentially 
important associations between chronic stress or altered stress 
responses (or both) and BE in women.

However, not all women binge eat in response to stress.  
Currently, it is unknown why stress increases the risk for BE 
in some, but not all, women. Studies in humans have yet to test 
the effects of CRH mRNA and receptor expression observed in  
animals (described above). However, studies suggest that dif-
ferential neural activation in women who binge eat may partially  
explain this discrepancy. Following the presentation of food 
cues from pre- to post-stress induction, women with BN  
exhibited decreased activation in brain regions associated with 
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emotion regulation (for example, anterior cingulate cortex,  
amygdala, and ventromedial prefrontal cortex)85,86 and self-focus 
(for example, precuneus)68 compared with healthy controls. Among 
the women who binge eat, those with greater de-activation in 
these brain regions reported increased stress levels prior to BE85,86. 
This differential response to stress on eating behavior suggests 
that, as in animal studies, inherent differences in neural circuitry  
following stress may increase susceptibility to BE in a subset 
of women. These findings highlight the need for additional  
studies that elaborate upon the mechanisms through which stress 
might influence BE.

Stress and ovarian hormones
Animal studies
Ovarian hormones play a critical role in modulating the stress 
response in animals and humans. Specifically, ovarian hor-
mones regulate HPA-axis functioning via antagonistic effects 
on glucocorticoids87. At high levels of estradiol, as in ovarian  
hormone regulation of eating behavior, glucocorticoid receptor 
levels are decreased88, HPA-axis responsivity is enhanced18,  
and animals exhibit fewer stress-like (for example, anxiety) 
behaviors88,89. Conversely, when either progesterone alone 
or both ovarian hormones are elevated, glucocorticoid levels  
increase90–92, HPA-axis activity decreases18, and animals exhibit 
more stress-like behaviors88.

It should be noted that when estradiol is administered to OVX 
animals without progesterone, some studies have reported the  
expected decreases in glucocorticoid levels90,93,94 whereas 
others have reported increases in glucocorticoid levels91,95.  
Differing results may be due to different responses based on 
estradiol dose, such that the administration of high physiological  
levels of estradiol produces protective effects against stress94, 
whereas the administration of lower physiological levels may 
not produce protective effects91,96. Additional research is needed 
to confirm these impressions and identify the potential mecha-
nisms underlying these dose-response relationships. However, 
initial results18,87–89,97–99 are promising in supporting a protec-
tive role for estrogen against stress and an antagonistic role for  
progesterone96 against estrogen, similar to the effects observed 
with eating behavior. Notably, during more severe and chronic  
levels of stress, ovarian hormone functioning can shut down  
because of antagonistic effects of elevated glucocorticoid (for 
example, cortisol) levels on ovarian hormones100. In these cases, 
the estrous/menstrual cycle becomes irregular and/or cycling 
stops. Because the hypothalamic–pituitary–gonadal axis is com-
pletely shut down, these effects cannot account for the hormone-
BE associations that are observed in regularly cycling animals and  
humans and that are the focus of this review. Nonetheless, these 
extreme stress–hormone interactions would be important to 
examine in populations of women with BE who are no longer 
menstruating and who have experienced high levels of chronic  
stress.

Interestingly, ovarian hormone and glucocorticoid (for example, 
cortisol) receptors colocalize in brain networks101 and binding 
sites of promotor regions of similar genes responsible for  
regulating stress and food intake87,102,103. This colocalization  
creates competition for binding sites and leads to increased  

susceptibility for stress–ovarian hormone interactions in females 
across ovarian hormone levels, such that at high estradiol and low  
progesterone levels, glucocorticoid levels are low compared  
with when both ovarian hormones are elevated104.

Human studies
Findings from human studies corroborate data from animal stud-
ies suggesting associations between ovarian hormones and stress 
responses in women. In women, ovarian hormones modulate 
HPA-axis functioning via antagonistic effects on glucocorticoids18. 
For example, women with105 and without104,106–108 BE perceive 
stimuli (for example, giving a speech) as less stressful when 
estradiol levels are high and progesterone levels are low, com-
pared with when both hormone levels are elevated. Results from 
community samples of women also suggest that basal plasma 
cortisol levels and adrenal production of cortisol post-stress are  
higher post-ovulation versus pre-ovulation104.

Ovarian hormones also regulate neural activity in key subcorti-
cal regions of stress circuitry (for example, amygdala, hippoc-
ampus, and hypothalamus)109–111 such that when both ovarian  
hormones are elevated (for example, during the mid-luteal phase), 
activation of stress circuitry increases compared with when estra-
diol is elevated and progesterone levels are low (for example,  
during the follicular phase)112,113. Studies examining the effects 
of progesterone on stress are limited, but current theories sug-
gest an antagonistic role for progesterone against the protec-
tive benefits of estrogen, particularly at peak progesterone  
levels92,114,115. Taken together, these findings suggest a protective 
role for estrogen against stress and a possible antagonistic role  
for progesterone toward estrogen.

Stress as a moderator of ovarian hormone–binge 
eating associations
As previously stated, not all women binge eat in response to  
ovarian hormones or stress. Given the associations between 
ovarian hormones, stress, and BE (described above), it is pos-
sible that stress moderates ovarian hormone–BE associations,  
strengthening these associations in highly stressed women. In  
these women, risky hormonal milieus (that is, high levels of 
estradiol and progesterone) may enhance psychological (for  
example, perceived levels of stress) and biological (for example, 
elevated glucocorticoid levels) stress responses and lead to  
even higher levels of BE compared with women with lower  
stress levels.

Unfortunately, to date, no studies have examined whether 
stress moderates hormone-BE associations in humans. Studies 
have examined this association in animals and found sig-
nificant moderating effects of stress on ovarian hormone–BE  
associations10,116–118. Acute stress (that is, frustrative non-reward) 
significantly increased PF consumption (by 30% to 40%) in BEP 
rats studied during low estradiol phases (for example, diestrous) 
as compared with non-stressed rats and stressed rats studied  
during high estradiol phases (for example, estrous)10. Stress (for 
example, food-restriction stress) also significantly increases PF 
consumption in OVX rats compared with non-stressed OVX  
rats11. Treatment with exogenous estrogen and progesterone  
attenuates these stress-induced increases in PF consumption in  
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OVX animals11, although the magnitude of attenuation seems 
dependent on the intensity of the stressor11,116–118. Together, these 
results suggest that ovarian hormones exert protective effects 
against increased BE at low stress (for example, restriction)  
conditions. However, under high stress/chronic stress condi-
tions, the protective effects of estrogen may be decreased or even  
reversed.

Conclusions
The etiology of BE remains to be fully elucidated; however, pre-
vious studies have repeatedly established ovarian hormones4,6,8 
and stress14–17 as critical contributing factors to BE in animals 
and women. Studies also demonstrate substantial regulation of 
the stress response by ovarian hormones with patterns mimick-
ing those found for ovarian hormone influences on BE (that is, 
more significant stress effects at elevated versus low ovarian 
hormone levels)101–104,119. Stress may also initiate different physi-
ological and neural responses in animals53,57 and women68,85,86 
who do and do not binge eat, which reinforce the BE phenotype. 
These differences may become exacerbated at varying ovarian  
hormone levels. Lastly, stress increases PF consumption in 
female rats with lower estradiol levels or who have undergone 
OVX. Overall, the current literature provides strong support for  
individual associations among stress, ovarian hormones, and 
BE in both women and animals, and emerging data from animal 
studies indirectly support stress as a moderator of ovarian  
hormone influence over general food intake.

Clearly, more evidence is needed to more firmly establish stress 
as a moderator of hormone-BE associations. For animal studies,  
a key starting place would be to examine stress and hormone 
effects on binge-like eating rather than general food intake. 
OVX animal models should also be used as strong experimental  
controls to examine binge-like eating and PF consumption 
before and after both stress exposure and exogenous hormone  
administration. Lastly, studies should examine effects of multiple 
stressor types (for example, foot shock and restraint stress)  
to determine the moderating effect of different stressor types on 
ovarian hormone–BE associations.

Human studies need similarly strong quasi-experimental  
designs. First, studies should examine daily stress, hormone, and 
BE levels to examine stress by hormone interactions on BE. The 

menstrual cycle is one model in which to test these effects due to 
natural fluctuations in ovarian hormones. Oral contraceptive (OC) 
use can also be used to examine stress by hormone interactions 
on BE. Because OCs consist of active and inactive pill phases,  
human studies can mimic hormonal manipulation paradigms 
seen in animal literature (for example, OVX and hormone admin-
istration). In addition to self-reported stress, lab-based stres-
sors (for example, TSST) should be used to assess subjective 
and objective responses to stress as they relate to hormone-BE  
associations.

Although this review focused on women of reproductive age, 
data suggest that other developmental periods (for example,  
puberty45–47 and menopause120–123) may be important for BE risk. 
Puberty and menopause are critical developmental periods dur-
ing which dramatic increases or decreases in ovarian hormone 
levels can activate or de-activate the protective effects of estro-
gen on stress responsivity124–128 and BE45–47,120–122. Future studies 
are needed to better understand the role of stress and ovarian hor-
mone interactions on BE risk during these risky developmental  
hormonal milieus.

Finally, relatively little is known about the neurobiological  
mechanisms underlying the independent or interactive effects of 
stress and ovarian hormones on BE. Initial studies suggest that 
increased expression of CRH in brain regions associated with 
food intake and stress response57,58 and decreased activation in  
limbic and frontal regions following stress68,85,86 may be impor-
tant. However, more studies using neuroimaging (for example, 
functional magnetic resonance imaging) in humans and brain  
processing (for example, optogenetics) in animals are needed to 
explore these possibilities.

Grant information
This work was supported by grants awarded to KLK and 
CLS by the National Institute of Mental Health (NIMH) (MH  
111715-01A1S1). The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the 
NIMH.  

The funders had no role in study design, data collection and  
analysis, decision to publish, or preparation of the manuscript.

References F1000 recommended

1. Hoek HW: Incidence, prevalence and mortality of anorexia nervosa and other 
eating disorders. Curr Opin Psychiatry. 2006; 19(4): 389–94.  
PubMed Abstract | Publisher Full Text 

2. American Psychiatric Association: Diagnostic and Statistical Manual of Mental 
Disorders. 5th ed. Arlington, VA: American Psychiatric Publishing; 2013.  
Publisher Full Text 

3. Culbert KM, Racine SE, Klump KL: Hormonal Factors and Disturbances in 
Eating Disorders. Curr Psychiatry Rep. 2016; 18(7): 65.  
PubMed Abstract | Publisher Full Text 

4. Edler C, Lipson SF, Keel PK: Ovarian hormones and binge eating in bulimia 
nervosa. Psychol Med. 2007; 37(1): 131–41.  
PubMed Abstract | Publisher Full Text 

5. Klump KL, Keel PK, Culbert KM, et al.: Ovarian hormones and binge eating: 
exploring associations in community samples. Psychol Med. 2008; 38(12): 
1749–57.  
PubMed Abstract | Publisher Full Text | Free Full Text 

6. Klump KL, Racine SE, Hildebrandt B, et al.: Ovarian Hormone Influences on 
Dysregulated Eating: A Comparison of Associations in Women with versus 
without Binge Episodes. Clin Psychol Sci. 2014; 2(4): 545–59.  
PubMed Abstract | Publisher Full Text | Free Full Text 

7. Racine SE, Culbert KM, Keel PK, et al.: Differential associations between ovarian 
hormones and disordered eating symptoms across the menstrual cycle in 
women. Int J Eat Disord. 2012; 45(3): 333–44.  
PubMed Abstract | Publisher Full Text | Free Full Text 

Page 6 of 10

F1000Research 2019, 8(F1000 Faculty Rev):222 Last updated: 27 FEB 2019

http://www.ncbi.nlm.nih.gov/pubmed/16721169
http://dx.doi.org/10.1097/01.yco.0000228759.95237.78
http://dx.doi.org/10.1176/appi.books.9780890425596
http://www.ncbi.nlm.nih.gov/pubmed/27222139
http://dx.doi.org/10.1007/s11920-016-0701-6
http://www.ncbi.nlm.nih.gov/pubmed/17038206
http://dx.doi.org/10.1017/S0033291706008956
http://www.ncbi.nlm.nih.gov/pubmed/18307829
http://dx.doi.org/10.1017/S0033291708002997
http://www.ncbi.nlm.nih.gov/pmc/articles/2885896
http://www.ncbi.nlm.nih.gov/pubmed/25343062
http://dx.doi.org/10.1177/2167702614521794
http://www.ncbi.nlm.nih.gov/pmc/articles/4203460
http://www.ncbi.nlm.nih.gov/pubmed/21656540
http://dx.doi.org/10.1002/eat.20941
http://www.ncbi.nlm.nih.gov/pmc/articles/3170673


8. Asarian L, Geary N: Sex differences in the physiology of eating. Am J Physiol 
Regul Integr Comp Physiol. 2013; 305(11): R1215–67.  
PubMed Abstract | Publisher Full Text | Free Full Text 

9. Klump KL, Suisman JL, Culbert KM, et al.: The effects of ovariectomy on binge 
eating proneness in adult female rats. Horm Behav. 2011; 59(4): 585–93. 
PubMed Abstract | Publisher Full Text | Free Full Text 

10.  Micioni Di Bonaventura MV, Lutz TA, Romano A, et al.: Estrogenic suppression 
of binge-like eating elicited by cyclic food restriction and frustrative-
nonreward stress in female rats. Int J Eat Disord. 2017; 50(6): 624–35.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

11. Yu Z, Geary N, Corwin RL: Ovarian hormones inhibit fat intake under binge-type 
conditions in ovariectomized rats. Physiol Behav. 2008; 95(3): 501–7.  
PubMed Abstract | Publisher Full Text | Free Full Text 

12. The National Eating Disorders Coalition: Eating disorders prevention, treatment, 
& management: An evidence review. 2010.  
Reference Source

13.  Marzilli E, Cerniglia L, Cimino S: A narrative review of binge eating disorder 
in adolescence: prevalence, impact, and psychological treatment strategies. 
Adolesc Health Med Ther. 2018; 9: 17–30.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

14. Levine MD, Marcus MD: Eating behavior following stress in women with and 
without bulimic symptoms. Ann Behav Med. 1997; 19(2): 132–8.  
PubMed Abstract | Publisher Full Text 

15. Pike KM, Wilfley D, Hilbert A, et al.: Antecedent life events of binge-eating 
disorder. Psychiatry Res. 2006; 142(1): 19–29.  
PubMed Abstract | Publisher Full Text | Free Full Text 

16. Copeland WE, Bulik CM, Zucker N, et al.: Does childhood bullying predict eating 
disorder symptoms? A prospective, longitudinal analysis. Int J Eat Disord. 
2015; 48(8): 1141–9.  
PubMed Abstract | Publisher Full Text | Free Full Text 

17. Lo Sauro C, Ravaldi C, Cabras PL, et al.: Stress, hypothalamic-pituitary-adrenal 
axis and eating disorders. Neuropsychobiology. 2008; 57(3): 95–115.  
PubMed Abstract | Publisher Full Text 

18.  Oyola MG, Handa RJ: Hypothalamic-pituitary-adrenal and hypothalamic-
pituitary-gonadal axes: sex differences in regulation of stress responsivity. 
Stress. 2017; 20(5): 476–94.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

19. Blaustein JD, Gentry RT, Roy EJ, et al.: Effects of ovariectomy and estradiol on 
body weight and food intake in gold thioglucose-treated mice. Physiol Behav. 
1976; 17(6): 1027–30.  
PubMed Abstract | Publisher Full Text 

20. Drewett RF: Oestrous and dioestrous components of the ovarian inhibition on 
hunger in the rat. Anim Behav. 1973; 21(4): 772–80.  
PubMed Abstract | Publisher Full Text 

21. Gentry RT, Wade GN: Sex differences in sensitivity of food intake, body weight, 
and running-wheel activity to ovarian steroids in rats. J Comp Physiol Psychol. 
1976; 90(8): 747–54.  
PubMed Abstract | Publisher Full Text 

22. Sullivan E, Daniels A, Cameron J: Ovariectomy leads to rapid changes in food 
intake, body weight, and metabolic regulation in female rhesus monkeys. Soc 
Neurosci Abstr. 2003; 803: 19. 

23. Witte MM, Resuehr D, Chandler AR, et al.: Female mice and rats exhibit species-
specific metabolic and behavioral responses to ovariectomy. Gen Comp 
Endocrinol. 2010; 166(3): 520–8.  
PubMed Abstract | Publisher Full Text | Free Full Text 

24. Yu Z, Geary N, Corwin RL: Individual effects of estradiol and progesterone on 
food intake and body weight in ovariectomized binge rats. Physiol Behav. 2011; 
104(5): 687–93.  
PubMed Abstract | Publisher Full Text | Free Full Text 

25. Wade GN: Some effects of ovarian hormones on food intake and body weight 
in female rats. J Comp Physiol Psychol. 1975; 88(1): 183–93.  
PubMed Abstract | Publisher Full Text 

26. Wade GN: Gonadal hormones and behavioral regulation of body weight. 
Physiol Behav. 1972; 8(3): 523–34.  
PubMed Abstract | Publisher Full Text 

27. Geary N, Trace D, McEwen B, et al.: Cyclic estradiol replacement increases 
the satiety effect of CCK-8 in ovariectomized rats. Physiol Behav. 1994; 56(2): 
281–9.  
PubMed Abstract | Publisher Full Text 

28. Grueso E, Rocha M, Puerta M: Plasma and cerebrospinal fluid leptin levels are 
maintained despite enhanced food intake in progesterone-treated rats. Eur J 
Endocrinol. 2001; 144(6): 659–65.  
PubMed Abstract | Publisher Full Text 

29. Butera PC: Estradiol and the control of food intake. Physiol Behav. 2010; 99(2): 
175–80.  
PubMed Abstract | Publisher Full Text | Free Full Text 

30. Geary N: The Estrogenic Inhibition of Eating. Neurobiology of Food and Fluid 
Intake. 2nd ed. (E.M. Stricker & S.C. Woods, ed.). New York, NY: Kluwer; 2004; 14: 
307–345.  
Publisher Full Text 

31. Geary N: Endocrine controls of eating: CCK, leptin, and ghrelin. Physiol Behav. 

2004; 81(5): 719–33.  
PubMed Abstract | Publisher Full Text 

32. Rosenblatt H, Dyrenfurth I, Ferin M, et al.: Food intake and the menstrual cycle in 
rhesus monkeys. Physiol Behav. 1980; 24(3): 447–9.  
PubMed Abstract | Publisher Full Text 

33. Kemnitz JW, Houser WD, Eisele SG, et al.: Pregnancy and Fetal Development 
in the Rhesus Monkey. (P.W. Nathanielsz, J.T. Parer, eds.). Ithaca, New York: 
Perinatology Press; 1984. 

34. Kemnitz JW, Gibber JR, Eisele SG, et al.: Relationship of Reproductive 
Condition to Food Intake and Sucrose Consumption of Female Rhesus 
Monkeys. (D.M. Taub & F.A. King, ed.). New York: Van Nostrand Reinhold; 1986. 
Reference Source

35. Cao X, Xu P, Oyola MG, et al.: Estrogens stimulate serotonin neurons to inhibit 
binge-like eating in mice. J Clin Invest. 2014; 124(10): 4351–62.  
PubMed Abstract | Publisher Full Text | Free Full Text 

36. Fong AK, Kretsch MJ: Changes in dietary intake, urinary nitrogen, and urinary 
volume across the menstrual cycle. Am J Clin Nutr. 1993; 57(1): 43–6.  
PubMed Abstract | Publisher Full Text 

37. Gong EJ, Garrel D, Calloway DH: Menstrual cycle and voluntary food intake. Am 
J Clin Nutr. 1989; 49(2): 252–8.  
PubMed Abstract | Publisher Full Text 

38. Lyons PM, Truswell AS, Mira M, et al.: Reduction of food intake in the ovulatory 
phase of the menstrual cycle. Am J Clin Nutr. 1989; 49(6): 1164–8.  
PubMed Abstract | Publisher Full Text 

39. Klump KL, Keel PK, Racine SE, et al.: The interactive effects of estrogen and 
progesterone on changes in emotional eating across the menstrual cycle.  
J Abnorm Psychol. 2013; 122(1): 131–7.  
PubMed Abstract | Publisher Full Text | Free Full Text 

40. Klump KL, Hildebrandt BA, O'Connor SM, et al.: Changes in genetic risk for 
emotional eating across the menstrual cycle: a longitudinal study. Psychol 
Med. 2015; 45(15): 3227–37.  
PubMed Abstract | Publisher Full Text | Free Full Text 

41. Klump KL, O'Connor SM, Hildebrandt BA, et al.: Differential Effects of Estrogen 
and Progesterone on Genetic and Environmental Risk for Emotional Eating in 
Women. Clin Psychol Sci. 2016; 4(5): 895–908.  
PubMed Abstract | Publisher Full Text | Free Full Text 

42. Wilson JD, Foster DW, Kronenberg HM, et al.: Williams Textbook of 
Endocrinology. 9th ed. Philadelphia, PA: W.B. Saunders Company; 1998. 
Reference Source

43. Ostlund H, Keller E, Hurd YL: Estrogen receptor gene expression in relation to 
neuropsychiatric disorders. Ann N Y Acad Sci. 2003; 1007(1): 54–63.  
PubMed Abstract | Publisher Full Text 

44. Klump KL, Culbert KM, Sisk CL: Sex Differences in Binge Eating: Gonadal 
Hormone Effects Across Development. Annu Rev Clin Psychol. 2017; 13: 183–207. 
PubMed Abstract | Publisher Full Text 

45.   Klump KL, Burt SA, McGue M, et al.: Changes in genetic and environmental 
influences on disordered eating across adolescence: a longitudinal twin study. 
Arch Gen Psychiatry. 2007; 64(12): 1409–15.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

46. Klump KL: Puberty as a critical risk period for eating disorders: a review of 
human and animal studies. Horm Behav. 2013; 64(2): 399–410.  
PubMed Abstract | Publisher Full Text | Free Full Text 

47. Klump KL, Culbert KM, O'Connor S, et al.: The significant effects of puberty 
on the genetic diathesis of binge eating in girls. Int J Eat Disord. 2017; 50(8): 
984–9.  
PubMed Abstract | Publisher Full Text | Free Full Text 

48. Corwin RL, Avena NM, Boggiano MM: Feeding and reward: perspectives from 
three rat models of binge eating. Physiol Behav. 2011; 104(1): 87–97.  
PubMed Abstract | Publisher Full Text | Free Full Text 

49. Razzoli M, Sanghez V, Bartolomucci A: Chronic subordination stress induces 
hyperphagia and disrupts eating behavior in mice modeling binge-eating-like 
disorder. Front Nutr. 2015; 1(30): pii: 00030.  
PubMed Abstract | Publisher Full Text | Free Full Text 

50.  Razzoli M, Pearson C, Crow S, et al.: Stress, overeating, and obesity: 
Insights from human studies and preclinical models. Neurosci Biobehav Rev. 
2017; 76(Pt A): 154–62.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

51. Michopoulos V, Toufexis D, Wilson ME: Social stress interacts with diet history 
to promote emotional feeding in females. Psychoneuroendocrinology. 2012; 
37(9): 1479–90.  
PubMed Abstract | Publisher Full Text | Free Full Text 

52. Boggiano MM, Chandler PC: Binge eating in rats produced by combining 
dieting with stress. Curr Protoc Neurosci. 2006; Chapter 9(Unit9): 23A.  
PubMed Abstract | Publisher Full Text 

53.  Calvez J, Timofeeva E: Behavioral and hormonal responses to stress in 
binge-like eating prone female rats. Physiol Behav. 2016; 157: 28–38.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

54. Hagan MM, Chandler PC, Wauford PK, et al.: The role of palatable food and 
hunger as trigger factors in an animal model of stress induced binge eating. 
Int J Eat Disord. 2003; 34(2): 183–97.  
PubMed Abstract | Publisher Full Text 

Page 7 of 10

F1000Research 2019, 8(F1000 Faculty Rev):222 Last updated: 27 FEB 2019

http://www.ncbi.nlm.nih.gov/pubmed/23904103
http://dx.doi.org/10.1152/ajpregu.00446.2012
http://www.ncbi.nlm.nih.gov/pmc/articles/3882560
http://www.ncbi.nlm.nih.gov/pubmed/21376721
http://dx.doi.org/10.1016/j.yhbeh.2011.02.015
http://www.ncbi.nlm.nih.gov/pmc/articles/3085940
https://f1000.com/prime/727338329
http://www.ncbi.nlm.nih.gov/pubmed/28230907
http://dx.doi.org/10.1002/eat.22687
http://www.ncbi.nlm.nih.gov/pmc/articles/5500915
https://f1000.com/prime/727338329
http://www.ncbi.nlm.nih.gov/pubmed/18706435
http://dx.doi.org/10.1016/j.physbeh.2008.07.021
http://www.ncbi.nlm.nih.gov/pmc/articles/2841003
https://www.nedc.com.au/research-and-resources/show/eating-disorders-prevention-treatment-and-management-an-evidence-review
https://f1000.com/prime/732611420
http://www.ncbi.nlm.nih.gov/pubmed/29379325
http://dx.doi.org/10.2147/AHMT.S148050
http://www.ncbi.nlm.nih.gov/pmc/articles/5759856
https://f1000.com/prime/732611420
http://www.ncbi.nlm.nih.gov/pubmed/9603688
http://dx.doi.org/10.1007/BF02883330
http://www.ncbi.nlm.nih.gov/pubmed/16713629
http://dx.doi.org/10.1016/j.psychres.2005.10.006
http://www.ncbi.nlm.nih.gov/pmc/articles/2778794
http://www.ncbi.nlm.nih.gov/pubmed/26337405
http://dx.doi.org/10.1002/eat.22459
http://www.ncbi.nlm.nih.gov/pmc/articles/4715551
http://www.ncbi.nlm.nih.gov/pubmed/18552511
http://dx.doi.org/10.1159/000138912
https://f1000.com/prime/730371659
http://www.ncbi.nlm.nih.gov/pubmed/28859530
http://dx.doi.org/10.1080/10253890.2017.1369523
http://www.ncbi.nlm.nih.gov/pmc/articles/5815295
https://f1000.com/prime/730371659
http://www.ncbi.nlm.nih.gov/pubmed/14677602
http://dx.doi.org/10.1016/0031-9384(76)90028-7
http://www.ncbi.nlm.nih.gov/pubmed/4798198
http://dx.doi.org/10.1016/S0003-3472(73)80103-4
http://www.ncbi.nlm.nih.gov/pubmed/965523
http://dx.doi.org/10.1037/h0077246
http://www.ncbi.nlm.nih.gov/pubmed/20067798
http://dx.doi.org/10.1016/j.ygcen.2010.01.006
http://www.ncbi.nlm.nih.gov/pmc/articles/2856744
http://www.ncbi.nlm.nih.gov/pubmed/21801735
http://dx.doi.org/10.1016/j.physbeh.2011.07.017
http://www.ncbi.nlm.nih.gov/pmc/articles/3183279
http://www.ncbi.nlm.nih.gov/pubmed/1120795
http://dx.doi.org/10.1037/h0076186
http://www.ncbi.nlm.nih.gov/pubmed/4556652
http://dx.doi.org/10.1016/0031-9384(72)90340-X
http://www.ncbi.nlm.nih.gov/pubmed/7938239
http://dx.doi.org/10.1016/0031-9384(94)90196-1
http://www.ncbi.nlm.nih.gov/pubmed/11375801
http://dx.doi.org/10.1530/eje.0.1440659
http://www.ncbi.nlm.nih.gov/pubmed/19555704
http://dx.doi.org/10.1016/j.physbeh.2009.06.010
http://www.ncbi.nlm.nih.gov/pmc/articles/2813989
http://dx.doi.org/10.1007/0-306-48643-1_12
http://www.ncbi.nlm.nih.gov/pubmed/15234177
http://dx.doi.org/10.1016/j.physbeh.2004.04.013
http://www.ncbi.nlm.nih.gov/pubmed/6769135
http://dx.doi.org/10.1016/0031-9384(80)90234-6
http://agris.fao.org/agris-search/search.do?recordID=US8907219
http://www.ncbi.nlm.nih.gov/pubmed/25157819
http://dx.doi.org/10.1172/JCI74726
http://www.ncbi.nlm.nih.gov/pmc/articles/4191033
http://www.ncbi.nlm.nih.gov/pubmed/8416663
http://dx.doi.org/10.1093/ajcn/57.1.43
http://www.ncbi.nlm.nih.gov/pubmed/2916445
http://dx.doi.org/10.1093/ajcn/49.2.252
http://www.ncbi.nlm.nih.gov/pubmed/2729155
http://dx.doi.org/10.1093/ajcn/49.6.1164
http://www.ncbi.nlm.nih.gov/pubmed/22889242
http://dx.doi.org/10.1037/a0029524
http://www.ncbi.nlm.nih.gov/pmc/articles/3570621
http://www.ncbi.nlm.nih.gov/pubmed/26174083
http://dx.doi.org/10.1017/S0033291715001221
http://www.ncbi.nlm.nih.gov/pmc/articles/4631616
http://www.ncbi.nlm.nih.gov/pubmed/27747142
http://dx.doi.org/10.1177/2167702616641637
http://www.ncbi.nlm.nih.gov/pmc/articles/5063244
https://www.ncbi.nlm.nih.gov/nlmcatalog/9612776
http://www.ncbi.nlm.nih.gov/pubmed/14993040
http://dx.doi.org/10.1196/annals.1286.006
http://www.ncbi.nlm.nih.gov/pubmed/28301762
http://dx.doi.org/10.1146/annurev-clinpsy-032816-045309
https://f1000.com/prime/1116370
http://www.ncbi.nlm.nih.gov/pubmed/18056549
http://dx.doi.org/10.1001/archpsyc.64.12.1409
https://f1000.com/prime/1116370
http://www.ncbi.nlm.nih.gov/pubmed/23998681
http://dx.doi.org/10.1016/j.yhbeh.2013.02.019
http://www.ncbi.nlm.nih.gov/pmc/articles/3761220
http://www.ncbi.nlm.nih.gov/pubmed/28560852
http://dx.doi.org/10.1002/eat.22727
http://www.ncbi.nlm.nih.gov/pmc/articles/5538919
http://www.ncbi.nlm.nih.gov/pubmed/21549136
http://dx.doi.org/10.1016/j.physbeh.2011.04.041
http://www.ncbi.nlm.nih.gov/pmc/articles/3132131
http://www.ncbi.nlm.nih.gov/pubmed/25621284
http://dx.doi.org/10.3389/fnut.2014.00030
http://www.ncbi.nlm.nih.gov/pmc/articles/4300527
https://f1000.com/prime/727409326
http://www.ncbi.nlm.nih.gov/pubmed/28292531
http://dx.doi.org/10.1016/j.neubiorev.2017.01.026
http://www.ncbi.nlm.nih.gov/pmc/articles/5403578
https://f1000.com/prime/727409326
http://www.ncbi.nlm.nih.gov/pubmed/22377541
http://dx.doi.org/10.1016/j.psyneuen.2012.02.002
http://www.ncbi.nlm.nih.gov/pmc/articles/3597464
http://www.ncbi.nlm.nih.gov/pubmed/18428649
http://dx.doi.org/10.1002/0471142301.ns0923as36
https://f1000.com/prime/726103062
http://www.ncbi.nlm.nih.gov/pubmed/26812591
http://dx.doi.org/10.1016/j.physbeh.2016.01.029
https://f1000.com/prime/726103062
http://www.ncbi.nlm.nih.gov/pubmed/12898554
http://dx.doi.org/10.1002/eat.10168


55. Hagan MM, Wauford PK, Chandler PC, et al.: A new animal model of binge 
eating: key synergistic role of past caloric restriction and stress. Physiol Behav. 
2002; 77(1): 45–54.  
PubMed Abstract | Publisher Full Text 

56. Hagan MM, Moss DE: Persistence of binge-eating patterns after a history 
of restriction with intermittent bouts of refeeding on palatable food in rats: 
implications for bulimia nervosa. Int J Eat Disord. 1997; 22(4): 411–20.  
PubMed Abstract | Publisher Full Text 

57.  Calvez J, de Ávila C, Guèvremont G, et al.: Stress differentially regulates 
brain expression of corticotropin-releasing factor in binge-like eating prone 
and resistant female rats. Appetite. 2016; 107: 585–95.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

58.  Alcántara-Alonso V, Amaya MI, Matamoros-Trejo G, et al.: Altered 
functionality of the corticotrophin-releasing hormone receptor-2 in the 
hypothalamic paraventricular nucleus of hyperphagic maternally separated 
rats. Neuropeptides. 2017; 63: 75–82.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

59. Machado TD, Dalle Molle R, Laureano DP, et al.: Early life stress is associated 
with anxiety, increased stress responsivity and preference for “comfort foods” 
in adult female rats. Stress. 2013; 16(5): 549–56.  
PubMed Abstract | Publisher Full Text 

60. Ortolani D, Garcia MC, Melo-Thomas L, et al.: Stress-induced endocrine response 
and anxiety: the effects of comfort food in rats. Stress. 2014; 17(2): 211–8.  
PubMed Abstract | Publisher Full Text 

61.  Sefton C, Harno E, Davies A, et al.: Elevated Hypothalamic Glucocorticoid 
Levels Are Associated With Obesity and Hyperphagia in Male Mice. 
Endocrinology. 2016; 157(11): 4257–65.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

62. Lovallo W: The cold pressor test and autonomic function: a review and 
integration. Psychophysiology. 1975; 12(3): 268–82.  
PubMed Abstract | Publisher Full Text 

63. Kirschbaum C, Pirke KM, Hellhammer DH: The ‘Trier Social Stress Test’--a tool 
for investigating psychobiological stress responses in a laboratory setting. 
Neuropsychobiology. 1993; 28(1–2): 76–81.  
PubMed Abstract | Publisher Full Text 

64. Stroop JR: Studies of interference in serial verbal reactions. J Exp Psychol. 
1935; 18(6): 643–62.  
Publisher Full Text 

65. Cohen S, Kamarck T, Mermelstein R: A global measure of perceived stress.  
J Health Soc Behav. 1983; 24(4): 385–96.  
PubMed Abstract | Publisher Full Text 

66. Bernstein D, Fink L: Childhood Trauma Questionnaire: A Retrospective Self-
Report Manual. San Antonio, TX: The Psychological Corporation; 1998.  
Reference Source

67.  Lyu Z, Jackson T: Acute Stressors Reduce Neural Inhibition to Food Cues 
and Increase Eating Among Binge Eating Disorder Symptomatic Women. Front 
Behav Neurosci. 2016; 10: 188.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

68.  Collins B, Breithaupt L, McDowell JE, et al.: The impact of acute stress on 
the neural processing of food cues in bulimia nervosa: Replication in two 
samples. J Abnorm Psychol. 2017; 126(5): 540–51.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

69. Rosenberg N, Bloch M, Ben Avi I, et al.: Cortisol response and desire to binge 
following psychological stress: comparison between obese subjects with and 
without binge eating disorder. Psychiatry Res. 2013; 208(2): 156–61.  
PubMed Abstract | Publisher Full Text 

70. Gluck ME, Geliebter A, Lorence M: Cortisol stress response is positively 
correlated with central obesity in obese women with binge eating disorder 
(BED) before and after cognitive-behavioral treatment. Ann N Y Acad Sci. 2004; 
1032: 202–7.  
PubMed Abstract | Publisher Full Text 

71. Schulz S, Laessle RG: Stress-induced laboratory eating behavior in obese 
women with binge eating disorder. Appetite. 2012; 58(2): 457–61.  
PubMed Abstract | Publisher Full Text 

72.  Klatzkin RR, Baldassaro A, Hayden E: The impact of chronic stress on 
the predictors of acute stress-induced eating in women. Appetite. 2018; 123: 
343–51.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

73. Mason AE, Lustig RH, Brown RR, et al.: Acute responses to opioidergic 
blockade as a biomarker of hedonic eating among obese women enrolled in 
a mindfulness-based weight loss intervention trial. Appetite. 2015; 91: 311–20. 
PubMed Abstract | Publisher Full Text | Free Full Text 

74. Tryon MS, Carter CS, Decant R, et al.: Chronic stress exposure may affect the 
brain’s response to high calorie food cues and predispose to obesogenic 
eating habits. Physiol Behav. 2013; 120: 233–42.  
PubMed Abstract | Publisher Full Text 

75.  Klatzkin RR, Gaffney S, Cyrus K, et al.: Stress-induced eating in women with 
binge-eating disorder and obesity. Biol Psychol. 2018; 131: 96–106.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

76.  Naish KR, Laliberte M, MacKillop J, et al.: Systematic review of the effects of 

acute stress in binge eating disorder. Eur J Neurosci. 2018.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

77. Becker DF, Grilo CM: Childhood maltreatment in women with binge-eating 
disorder: Associations with psychiatric comorbidity, psychological 
functioning, and eating pathology. Eat Weight Disord. 2011; 16(2): e113–20. 
PubMed Abstract | Publisher Full Text | Free Full Text 

78. Fuemmeler BF, Dedert E, McClernon FJ, et al.: Adverse childhood events are 
associated with obesity and disordered eating: Results from a U.S. population-
based survey of young adults. J Trauma Stress. 2009; 22(4): 329–33.  
PubMed Abstract | Publisher Full Text | Free Full Text 

79. St-Hilaire A, Steiger H, Liu A, et al.: A prospective study of effects of prenatal 
maternal stress on later eating-disorder manifestations in affected offspring: 
Preliminary indications based on the Project Ice Storm cohort. Int J Eat Disord. 
2015; 48(5): 512–6.  
PubMed Abstract | Publisher Full Text 

80. Su X, Xu B, Liang H, et al.: Prenatal maternal bereavement and risk of eating 
disorders in infants and toddlers: A population-based cohort study. BMC 
Psychiatry. 2015; 15: 229.  
PubMed Abstract | Publisher Full Text | Free Full Text 

81. Gluck ME, Geliebter A, Hung J, et al.: Cortisol, hunger, and desire to binge 
eat following a cold stress test in obese women with binge eating disorder. 
Psychosom Med. 2004; 66(6): 876–81.  
PubMed Abstract | Publisher Full Text 

82. Het S, Vocks S, Wolf JM, et al.: Blunted neuroendocrine stress reactivity in 
young women with eating disorders. J Psychosom Res. 2015; 78(3): 260–7. 
PubMed Abstract | Publisher Full Text 

83. Pankevich DE, Bale TL: Stress and sex influences on food-seeking behaviors. 
Obesity (Silver Spring). 2008; 16(7): 1539–44.  
PubMed Abstract | Publisher Full Text 

84. Yau YH, Potenza MN: Stress and eating behaviors. Minerva Endocrinol. 2013; 
38(3): 255–67.  
PubMed Abstract | Free Full Text 

85.  Wonderlich JA, Breithaupt L, Thompson JC, et al.: The impact of neural 
responses to food cues following stress on trajectories of negative and 
positive affect and binge eating in daily life. J Psychiatr Res. 2018; 102: 14–22. 
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

86.  Fischer S, Breithaupt L, Wonderlich J, et al.: Impact of the neural correlates 
of stress and cue reactivity on stress related binge eating in the natural 
environment. J Psychiatr Res. 2017; 92: 15–23.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

87. Whirledge S, Cidlowski JA: Estradiol antagonism of glucocorticoid-induced 
GILZ expression in human uterine epithelial cells and murine uterus. 
Endocrinology. 2013; 154(1): 499–510.  
PubMed Abstract | Publisher Full Text | Free Full Text 

88.  Ramos-Ortolaza DL, Doreste-Mendez RJ, Alvarado-Torres JK, et al.: Ovarian 
hormones modify anxiety behavior and glucocorticoid receptors after chronic 
social isolation stress. Behav Brain Res. 2017; 328: 115–22.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

89.  Wiersielis KR, Wicks B, Simko H, et al.: Sex differences in 
corticotropin releasing factor-evoked behavior and activated networks. 
Psychoneuroendocrinology. 2016; 73: 204–16.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

90. Carey MP, Deterd CH, de Koning J, et al.: The influence of ovarian steroids on 
hypothalamic-pituitary-adrenal regulation in the female rat. J Endocrinol. 1995; 
144(2): 311–21.  
PubMed Abstract | Publisher Full Text 

91. Viau V, Meaney MJ: Variations in the hypothalamic-pituitary-adrenal response 
to stress during the estrous cycle in the rat. Endocrinology. 1991; 129(5): 2503–11.  
PubMed Abstract | Publisher Full Text 

92.  Freitas-de-Melo A, Damián JP, Hötzel MJ, et al.: Progesterone pretreatment 
increases the stress response to social isolation in ewes. Hormones (Athens). 
2016; 15(1): 81–7.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

93. Hollenstein K, Janett F, Bleul U, et al.: Influence of estradiol on adrenal activity 
in ovariectomized cows during acute stress. Anim Reprod Sci. 2006; 93(3–4): 
292–302.  
PubMed Abstract | Publisher Full Text 

94. Komesaroff PA, Esler M, Clarke IJ, et al.: Effects of estrogen and estrous cycle 
on glucocorticoid and catecholamine responses to stress in sheep. Am J 
Physiol. 1998; 275(4 Pt 1): E671–8.  
PubMed Abstract | Publisher Full Text 

95. Burgess LH, Handa RJ: Chronic estrogen-induced alterations in 
adrenocorticotropin and corticosterone secretion, and glucocorticoid 
receptor-mediated functions in female rats. Endocrinology. 1992; 131(3): 1261–9. 
PubMed Abstract | Publisher Full Text 

96. Wilson ME, Legendre A, Pazol K, et al.: Gonadal steroid modulation of the 
limbic-hypothalamic- pituitary-adrenal (LHPA) axis is influenced by social 
status in female rhesus monkeys. Endocrine. 2005; 26(2): 89–97.  
PubMed Abstract | Publisher Full Text 

97. Dakin RS, Walker BR, Seckl JR, et al.: Estrogens protect male mice from obesity 

Page 8 of 10

F1000Research 2019, 8(F1000 Faculty Rev):222 Last updated: 27 FEB 2019

http://www.ncbi.nlm.nih.gov/pubmed/12213501
http://dx.doi.org/10.1016/S0031-9384(02)00809-0
http://www.ncbi.nlm.nih.gov/pubmed/9356889
http://dx.doi.org/10.1002/(SICI)1098-108X(199712)22:4<411::AID-EAT6>3.0.CO;2-P
https://f1000.com/prime/726732411
http://www.ncbi.nlm.nih.gov/pubmed/27616710
http://dx.doi.org/10.1016/j.appet.2016.09.010
https://f1000.com/prime/726732411
https://f1000.com/prime/727332941
http://www.ncbi.nlm.nih.gov/pubmed/28162848
http://dx.doi.org/10.1016/j.npep.2017.01.006
https://f1000.com/prime/727332941
http://www.ncbi.nlm.nih.gov/pubmed/23781957
http://dx.doi.org/10.3109/10253890.2013.816841
http://www.ncbi.nlm.nih.gov/pubmed/24579938
http://dx.doi.org/10.3109/10253890.2014.898059
https://f1000.com/prime/726760404
http://www.ncbi.nlm.nih.gov/pubmed/27649090
http://dx.doi.org/10.1210/en.2016-1571
http://www.ncbi.nlm.nih.gov/pmc/articles/5086535
https://f1000.com/prime/726760404
http://www.ncbi.nlm.nih.gov/pubmed/1153632
http://dx.doi.org/10.1111/j.1469-8986.1975.tb01289.x
http://www.ncbi.nlm.nih.gov/pubmed/8255414
http://dx.doi.org/10.1159/000119004
http://dx.doi.org/10.1037/h0054651
http://www.ncbi.nlm.nih.gov/pubmed/6668417
http://dx.doi.org/10.2307/2136404
https://books.google.co.in/books/about/Childhood_Trauma_Questionnaire.html?id=4zrWygAACAAJ&redir_esc=y
https://f1000.com/prime/726901648
http://www.ncbi.nlm.nih.gov/pubmed/27790097
http://dx.doi.org/10.3389/fnbeh.2016.00188
http://www.ncbi.nlm.nih.gov/pmc/articles/5061815
https://f1000.com/prime/726901648
https://f1000.com/prime/727796594
http://www.ncbi.nlm.nih.gov/pubmed/28691844
http://dx.doi.org/10.1037/abn0000242
https://f1000.com/prime/727796594
http://www.ncbi.nlm.nih.gov/pubmed/23083917
http://dx.doi.org/10.1016/j.psychres.2012.09.050
http://www.ncbi.nlm.nih.gov/pubmed/15677411
http://dx.doi.org/10.1196/annals.1314.021
http://www.ncbi.nlm.nih.gov/pubmed/22200410
http://dx.doi.org/10.1016/j.appet.2011.12.007
https://f1000.com/prime/732444202
http://www.ncbi.nlm.nih.gov/pubmed/29309852
http://dx.doi.org/10.1016/j.appet.2018.01.007
https://f1000.com/prime/732444202
http://www.ncbi.nlm.nih.gov/pubmed/25931433
http://dx.doi.org/10.1016/j.appet.2015.04.062
http://www.ncbi.nlm.nih.gov/pmc/articles/4485926
http://www.ncbi.nlm.nih.gov/pubmed/23954410
http://dx.doi.org/10.1016/j.physbeh.2013.08.010
https://f1000.com/prime/727603897
http://www.ncbi.nlm.nih.gov/pubmed/27836626
http://dx.doi.org/10.1016/j.biopsycho.2016.11.002
https://f1000.com/prime/727603897
https://f1000.com/prime/733809454
http://www.ncbi.nlm.nih.gov/pubmed/30099796
http://dx.doi.org/10.1111/ejn.14110
https://f1000.com/prime/733809454
http://www.ncbi.nlm.nih.gov/pubmed/21989095
http://dx.doi.org/10.1007/BF03325316
http://www.ncbi.nlm.nih.gov/pmc/articles/3644112
http://www.ncbi.nlm.nih.gov/pubmed/19588510
http://dx.doi.org/10.1002/jts.20421
http://www.ncbi.nlm.nih.gov/pmc/articles/2748336
http://www.ncbi.nlm.nih.gov/pubmed/25808647
http://dx.doi.org/10.1002/eat.22391
http://www.ncbi.nlm.nih.gov/pubmed/26403981
http://dx.doi.org/10.1186/s12888-015-0612-9
http://www.ncbi.nlm.nih.gov/pmc/articles/4582887
http://www.ncbi.nlm.nih.gov/pubmed/15564352
http://dx.doi.org/10.1097/01.psy.0000143637.63508.47
http://www.ncbi.nlm.nih.gov/pubmed/25499617
http://dx.doi.org/10.1016/j.jpsychores.2014.11.001
http://www.ncbi.nlm.nih.gov/pubmed/18421275
http://dx.doi.org/10.1038/oby.2008.221
http://www.ncbi.nlm.nih.gov/pubmed/24126546
http://www.ncbi.nlm.nih.gov/pmc/articles/4214609
https://f1000.com/prime/732876916
http://www.ncbi.nlm.nih.gov/pubmed/29558632
http://dx.doi.org/10.1016/j.jpsychires.2018.03.005
https://f1000.com/prime/732876916
https://f1000.com/prime/727481374
http://www.ncbi.nlm.nih.gov/pubmed/28376408
http://dx.doi.org/10.1016/j.jpsychires.2017.03.017
https://f1000.com/prime/727481374
http://www.ncbi.nlm.nih.gov/pubmed/23183181
http://dx.doi.org/10.1210/en.2012-1748
http://www.ncbi.nlm.nih.gov/pmc/articles/3529382
https://f1000.com/prime/727507959
http://www.ncbi.nlm.nih.gov/pubmed/28408299
http://dx.doi.org/10.1016/j.bbr.2017.04.016
http://www.ncbi.nlm.nih.gov/pmc/articles/5772780
https://f1000.com/prime/727507959
https://f1000.com/prime/726642449
http://www.ncbi.nlm.nih.gov/pubmed/27521739
http://dx.doi.org/10.1016/j.psyneuen.2016.07.007
http://www.ncbi.nlm.nih.gov/pmc/articles/5048569
https://f1000.com/prime/726642449
http://www.ncbi.nlm.nih.gov/pubmed/7706984
http://dx.doi.org/10.1677/joe.0.1440311
http://www.ncbi.nlm.nih.gov/pubmed/1657578
http://dx.doi.org/10.1210/endo-129-5-2503
https://f1000.com/prime/735085093
http://www.ncbi.nlm.nih.gov/pubmed/26732160
http://dx.doi.org/10.14310/horm.2002.1625
https://f1000.com/prime/735085093
http://www.ncbi.nlm.nih.gov/pubmed/16191466
http://dx.doi.org/10.1016/j.anireprosci.2005.08.009
http://www.ncbi.nlm.nih.gov/pubmed/9755087
http://dx.doi.org/10.1152/ajpendo.1998.275.4.E671
http://www.ncbi.nlm.nih.gov/pubmed/1324155
http://dx.doi.org/10.1210/endo.131.3.1324155
http://www.ncbi.nlm.nih.gov/pubmed/15888920
http://dx.doi.org/10.1385/ENDO:26:2:089


complications and influence glucocorticoid metabolism. Int J Obes (Lond). 
2015; 39(10): 1539–47.  
PubMed Abstract | Publisher Full Text | Free Full Text 

98. Weiser MJ, Foradori CD, Handa RJ: Estrogen receptor beta activation prevents 
glucocorticoid receptor-dependent effects of the central nucleus of the 
amygdala on behavior and neuroendocrine function. Brain Res. 2010; 1336: 
78–88.  
PubMed Abstract | Publisher Full Text | Free Full Text 

99. Young EA, Altemus M, Parkison V, et al.: Effects of estrogen antagonists 
and agonists on the ACTH response to restraint stress in female rats. 
Neuropsychopharmacology. 2001; 25(6): 881–91.  
PubMed Abstract | Publisher Full Text 

100.  Michopoulos V: Stress-induced alterations in estradiol sensitivity increase 
risk for obesity in women. Physiol Behav. 2016; 166: 56–64.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

101. Miller WJS, Suzuki S, Miller LK, et al.: Estrogen receptor (ER)beta isoforms 
rather than ERalpha regulate corticotropin-releasing hormone promoter 
activity through an alternate pathway. J Neurosci. 2004; 24(47): 10628–35. 
PubMed Abstract | Publisher Full Text 

102. Kato J, Hirata S, Nozawa A, et al.: Gene expression of progesterone receptor 
isoforms in the rat brain. Horm Behav. 1994; 28(4): 454–63.  
PubMed Abstract | Publisher Full Text 

103. Shughrue PJ, Lane MV, Merchenthaler I: Comparative distribution of estrogen 
receptor-alpha and -beta mRNA in the rat central nervous system. J Comp 
Neurol. 1997; 388(4): 507–25.  
PubMed Abstract | Publisher Full Text 

104.  Albert K, Pruessner J, Newhouse P: Estradiol levels modulate brain activity 
and negative responses to psychosocial stress across the menstrual cycle. 
Psychoneuroendocrinology. 2015; 59: 14–24.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

105. Friederich HC, Schild S, Schellberg D, et al.: Cardiac parasympathetic regulation 
in obese women with binge eating disorder. Int J Obes (Lond). 2006; 30(3): 
534–42.  
PubMed Abstract | Publisher Full Text 

106. Young EA, Altemus M: Puberty, ovarian steroids, and stress. Ann N Y Acad Sci. 
2004; 1021: 124–33.  
PubMed Abstract | Publisher Full Text 

107. Andreano JM, Cahill L: Menstrual cycle modulation of medial temporal activity 
evoked by negative emotion. Neuroimage. 2010; 53(4): 1286–93.  
PubMed Abstract | Publisher Full Text | Free Full Text 

108. Ferree NK, Kamat R, Cahill L: Influences of menstrual cycle position and sex 
hormone levels on spontaneous intrusive recollections following emotional 
stimuli. Conscious Cogn. 2011; 20(4): 1154–62.  
PubMed Abstract | Publisher Full Text | Free Full Text 

109. Jacobs EG, Holsen LM, Lancaster K, et al.: 17β-estradiol differentially 
regulates stress circuitry activity in healthy and depressed women. 
Neuropsychopharmacology. 2015; 40(3): 566–76.  
PubMed Abstract | Publisher Full Text | Free Full Text 

110. Goldstein JM, Jerram M, Poldrack R, et al.: Hormonal cycle modulates arousal 
circuitry in women using functional magnetic resonance imaging. J Neurosci. 
2005; 25(40): 9309–16.  
PubMed Abstract | Publisher Full Text 

111. Ossewaarde L, van Wingen GA, Rijpkema M, et al.: Menstrual cycle-related 
changes in amygdala morphology are associated with changes in stress 
sensitivity. Hum Brain Mapp. 2013; 34(5): 1187–93.  
PubMed Abstract | Publisher Full Text 

112. Ossewaarde L, Hermans EJ, van Wingen GA, et al.: Neural mechanisms 
underlying changes in stress-sensitivity across the menstrual cycle. 
Psychoneuroendocrinology. 2010; 35(1): 47–55.  
PubMed Abstract | Publisher Full Text 

113.  Chung KC, Peisen F, Kogler L, et al.: The Influence of Menstrual Cycle and 

Androstadienone on Female Stress Reactions: An fMRI Study. Front Hum 
Neurosci. 2016; 10: 44.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

114. Roca CA, Schmidt PJ, Altemus M, et al.: Differential menstrual cycle regulation 
of hypothalamic-pituitary-adrenal axis in women with premenstrual syndrome 
and controls. J Clin Endocrinol Metab. 2003; 88(7): 3057–63.  
PubMed Abstract | Publisher Full Text 

115.  Herrera AY, Nielsen SE, Mather M: Stress-induced increases in progesterone 
and cortisol in naturally cycling women. Neurobiol Stress. 2016; 3: 96–104.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

116. da Silva CC, Lazzaretti C, Fontanive T, et al.: Estrogen-dependent effects on 
behavior, lipid-profile, and glycemic index of ovariectomized rats subjected to 
chronic restraint stress. Behav Processes. 2014; 103: 327–33.  
PubMed Abstract | Publisher Full Text 

117. Gamaro GD, Prediger ME, Lopes JB, et al.: Interaction between estradiol 
replacement and chronic stress on feeding behavior and on serum leptin. 
Pharmacol Biochem Behav. 2003; 76(2): 327–33.  
PubMed Abstract | Publisher Full Text 

118. Johnson ZP, Lowe J, Michopoulos V, et al.: Oestradiol differentially influences 
feeding behaviour depending on diet composition in female rhesus monkeys. 
J Neuroendocrinol. 2013; 25(8): 729–41.  
PubMed Abstract | Publisher Full Text | Free Full Text 

119. van Lier E, Carriquiry M, Meikle A: Sex steroid modulation of cortisol secretion 
in sheep. Animal. 2014; 8(6): 960–7.  
PubMed Abstract | Publisher Full Text 

120.  Baker JH, Runfola CD: Eating disorders in midlife women: A 
perimenopausal eating disorder? Maturitas. 2016; 85: 112–6.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

121.  Baker JH, Peterson CM, Thornton LM, et al.: Reproductive and Appetite 
Hormones and Bulimic Symptoms during Midlife. Eur Eat Disord Rev. 2017; 
25(3): 188–94.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

122.  Mangweth-Matzek B, Hoek HW, Rupp CI, et al.: The menopausal transition--a 
possible window of vulnerability for eating pathology. Int J Eat Disord. 2013; 
46(6): 609–16.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

123. Mangweth-Matzek B, Hoek HW, Pope HG: Pathological eating and body 
dissatisfaction in middle-aged and older women. Curr Opin Psychiatry. 2014; 
27(6): 431–5.  
PubMed Abstract | Publisher Full Text 

124. Evuarherhe O, Leggett J, Waite E, et al.: Reversal of the hypothalamo-pituitary-
adrenal response to oestrogens around puberty. J Endocrinol. 2009; 202(2): 
279–85.  
PubMed Abstract | Publisher Full Text 

125. Holder MK, Blaustein JD: Puberty and adolescence as a time of vulnerability to 
stressors that alter neurobehavioral processes. Front Neuroendocrinol. 2014; 
35(1): 89–110.  
PubMed Abstract | Publisher Full Text | Free Full Text 

126. Patacchioli FR, Simeoni S, Monnazzi P, et al.: Menopause, mild psychological 
stress and salivary cortisol: Influence of long-term hormone replacement 
therapy (HRT). Maturitas. 2006; 55(2): 150–5.  
PubMed Abstract | Publisher Full Text 

127.  Villada C, Espin L, Hidalgo V, et al.: The influence of coping strategies and 
behavior on the physiological response to social stress in women: The role of 
age and menstrual cycle phase. Physiol Behav. 2017; 170: 37–46.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

128. Kajantie E, Phillips DI: The effects of sex and hormonal status 
on the physiological response to acute psychosocial stress. 
Psychoneuroendocrinology. 2006; 31(2): 151–78.  
PubMed Abstract | Publisher Full Text 

Page 9 of 10

F1000Research 2019, 8(F1000 Faculty Rev):222 Last updated: 27 FEB 2019

http://www.ncbi.nlm.nih.gov/pubmed/26032810
http://dx.doi.org/10.1038/ijo.2015.102
http://www.ncbi.nlm.nih.gov/pmc/articles/4564952
http://www.ncbi.nlm.nih.gov/pubmed/20381466
http://dx.doi.org/10.1016/j.brainres.2010.03.098
http://www.ncbi.nlm.nih.gov/pmc/articles/2879480
http://www.ncbi.nlm.nih.gov/pubmed/11750181
http://dx.doi.org/10.1016/S0893-133X(01)00301-3
https://f1000.com/prime/726362653
http://www.ncbi.nlm.nih.gov/pubmed/27182047
http://dx.doi.org/10.1016/j.physbeh.2016.05.016
http://www.ncbi.nlm.nih.gov/pmc/articles/5052112
https://f1000.com/prime/726362653
http://www.ncbi.nlm.nih.gov/pubmed/15564578
http://dx.doi.org/10.1523/JNEUROSCI.5540-03.2004
http://www.ncbi.nlm.nih.gov/pubmed/7729814
http://dx.doi.org/10.1006/hbeh.1994.1043
http://www.ncbi.nlm.nih.gov/pubmed/9388012
http://dx.doi.org/10.1002/(SICI)1096-9861(19971201)388:4<507::AID-CNE1>3.0.CO;2-6
https://f1000.com/prime/725602495
http://www.ncbi.nlm.nih.gov/pubmed/26123902
http://dx.doi.org/10.1016/j.psyneuen.2015.04.022
http://www.ncbi.nlm.nih.gov/pmc/articles/4492530
https://f1000.com/prime/725602495
http://www.ncbi.nlm.nih.gov/pubmed/16314876
http://dx.doi.org/10.1038/sj.ijo.0803181
http://www.ncbi.nlm.nih.gov/pubmed/15251881
http://dx.doi.org/10.1196/annals.1308.013
http://www.ncbi.nlm.nih.gov/pubmed/20637290
http://dx.doi.org/10.1016/j.neuroimage.2010.07.011
http://www.ncbi.nlm.nih.gov/pmc/articles/3376005
http://www.ncbi.nlm.nih.gov/pubmed/21353599
http://dx.doi.org/10.1016/j.concog.2011.02.003
http://www.ncbi.nlm.nih.gov/pmc/articles/3126908
http://www.ncbi.nlm.nih.gov/pubmed/25113601
http://dx.doi.org/10.1038/npp.2014.203
http://www.ncbi.nlm.nih.gov/pmc/articles/4289944
http://www.ncbi.nlm.nih.gov/pubmed/16207891
http://dx.doi.org/10.1523/JNEUROSCI.2239-05.2005
http://www.ncbi.nlm.nih.gov/pubmed/22162177
http://dx.doi.org/10.1002/hbm.21502
http://www.ncbi.nlm.nih.gov/pubmed/19758762
http://dx.doi.org/10.1016/j.psyneuen.2009.08.011
https://f1000.com/prime/726173287
http://www.ncbi.nlm.nih.gov/pubmed/26909031
http://dx.doi.org/10.3389/fnhum.2016.00044
http://www.ncbi.nlm.nih.gov/pmc/articles/4754653
https://f1000.com/prime/726173287
http://www.ncbi.nlm.nih.gov/pubmed/12843143
http://dx.doi.org/10.1210/jc.2002-021570
https://f1000.com/prime/728560252
http://www.ncbi.nlm.nih.gov/pubmed/27981182
http://dx.doi.org/10.1016/j.ynstr.2016.02.006
http://www.ncbi.nlm.nih.gov/pmc/articles/5146195
https://f1000.com/prime/728560252
http://www.ncbi.nlm.nih.gov/pubmed/24496020
http://dx.doi.org/10.1016/j.beproc.2014.01.022
http://www.ncbi.nlm.nih.gov/pubmed/14592685
http://dx.doi.org/10.1016/j.pbb.2003.08.002
http://www.ncbi.nlm.nih.gov/pubmed/23714578
http://dx.doi.org/10.1111/jne.12054
http://www.ncbi.nlm.nih.gov/pmc/articles/4427903
http://www.ncbi.nlm.nih.gov/pubmed/24703387
http://dx.doi.org/10.1017/S1751731114000780
https://f1000.com/prime/726146376
http://www.ncbi.nlm.nih.gov/pubmed/26857889
http://dx.doi.org/10.1016/j.maturitas.2015.12.017
https://f1000.com/prime/726146376
https://f1000.com/prime/735085107
http://www.ncbi.nlm.nih.gov/pubmed/28276114
http://dx.doi.org/10.1002/erv.2510
http://www.ncbi.nlm.nih.gov/pmc/articles/5421373
https://f1000.com/prime/735085107
https://f1000.com/prime/718029957
http://www.ncbi.nlm.nih.gov/pubmed/23847142
http://dx.doi.org/10.1002/eat.22157
https://f1000.com/prime/718029957
http://www.ncbi.nlm.nih.gov/pubmed/25247455
http://dx.doi.org/10.1097/YCO.0000000000000102
http://www.ncbi.nlm.nih.gov/pubmed/19474059
http://dx.doi.org/10.1677/JOE-09-0175
http://www.ncbi.nlm.nih.gov/pubmed/24184692
http://dx.doi.org/10.1016/j.yfrne.2013.10.004
http://www.ncbi.nlm.nih.gov/pmc/articles/3946873
http://www.ncbi.nlm.nih.gov/pubmed/16517104
http://dx.doi.org/10.1016/j.maturitas.2006.01.009
https://f1000.com/prime/727121129
http://www.ncbi.nlm.nih.gov/pubmed/27989716
http://dx.doi.org/10.1016/j.physbeh.2016.12.011
https://f1000.com/prime/727121129
http://www.ncbi.nlm.nih.gov/pubmed/16139959
http://dx.doi.org/10.1016/j.psyneuen.2005.07.002


 

Open Peer Review

  Current Referee Status:

Editorial Note on the Review Process
 are commissioned from members of the prestigious   and are edited as aF1000 Faculty Reviews F1000 Faculty

service to readers. In order to make these reviews as comprehensive and accessible as possible, the referees
provide input before publication and only the final, revised version is published. The referees who approved the
final version are listed with their names and affiliations but without their reports on earlier versions (any comments
will already have been addressed in the published version).

The referees who approved this article are:
Version 1

The benefits of publishing with F1000Research:

Your article is published within days, with no editorial bias

You can publish traditional articles, null/negative results, case reports, data notes and more

The peer review process is transparent and collaborative

Your article is indexed in PubMed after passing peer review

Dedicated customer support at every stage

For pre-submission enquiries, contact   research@f1000.com

 Children's Nutrition Research Center, Department of Pediatrics, Baylor College of Medicine,Yong Xu
Houston, TX, 77030, USA 

 No competing interests were disclosed.Competing Interests:

1

 UNC Center of Excellence for Eating Disorders, Department of Psychiatry, University of NorthJessica Baker
Carolina, Chapel Hill, NC, USA 

 No competing interests were disclosed.Competing Interests:

2

Page 10 of 10

F1000Research 2019, 8(F1000 Faculty Rev):222 Last updated: 27 FEB 2019

http://f1000research.com/collections/f1000-faculty-reviews/about-this-channel
http://f1000.com/prime/thefaculty

