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Abstract

Purpose of review: Recent research suggest that binge eating may be more prevalent
among women in midlife than previously believed. The menopausal transition, an important
developmental stage during midlife, is characterized by substantial fluctuations and eventual
decreases in ovarian hormones that may contribute to increased risk. This narrative review
summarizes findings from studies of binge eating during midlife and menopause and discusses
the potential role of ovarian hormones in binge eating risk.

Recent findings: Studies are few in number and findings are mixed, with only some

studies showing increased binge eating during midlife and the menopausal transition. Sensitivity
to ovarian hormones, potentially through gene x hormone interactions, may influence who
experiences increased binge eating risk and could help explain mixed findings in the field.

Summary: Future studies of hormone sensitivity and gene x hormone interactions are needed to

further elucidate midlife and menopausal risk for binge eating in women.
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Introduction

Midlife is typically considered to occur between ages 40 and 60 [1] and is associated with
increased risk for mood disorders and other forms of psychopathology in women? (e.g.,
depression, psychosis [2, 3]). Significant shifts in midlife such as changing occupational
status, increased risk for health problems, changes in marital status, and loss of loved
ones may contribute negative impacts on mental health during this developmental period
[4]. Women in midlife may also experience additional stressors related to caring for their
children in addition to their aging parents or other family members [5].
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Importantly, women in midlife also experience major biological changes during menopause.
The menopausal transition is characterized by dramatic variations in ovarian hormones (e.g.,
estrogen and progesterone), followed by decreases in these same hormones as the woman
transitions into menopause/post-menopause with the cessation of ovulation and menstruation
[6]. Changes in ovarian hormones during menopause have been shown or hypothesized to be
related to midlife increases in depression [7] and psychosis [2].

Ovarian hormone fluctuations and levels during menopause may also influence binge eating
in midlife. Binge eating is defined as eating large amounts of food, in a short period of time,
while a feeling loss of control over eating [8]. Binge eating is a transdiagnostic symptom
that is present in bulimia nervosa (BN), binge eating disorder (BED), anorexia nervosa
binge eating/purging subtype (AN-BP) and some types of other specified feeding and
eating disorders (OSFED). Ovarian hormones have been shown to be particularly important
for binge eating in adolescence and adulthood [9] and may show similar effects during
menopause [10].

The purpose of this narrative review is to synthesize and evaluate studies examining binge
eating risk during midlife and menopause. First, we will review studies examining the
prevalence of binge eating and binge-related eating disorders during midlife. Second, we
will review findings from the few studies that have examined binge eating symptoms across
menopausal stages and/or associations between binge eating and menopausal symptoms.
Finally, we will discuss ovarian hormones as mechanisms of potential effects during
menopause and review the small number of studies that have examined hormone effects
during menopause. Finally, we will provide areas for future work in this burgeoning area of
research.

Prevalence of Binge Eating in Midlife

Although binge eating and binge-related eating disorders are more commonly studied in
adolescent and young adult samples, researchers have increasingly begun to examine the
prevalence of binge eating and binge eating-related disorders in women in midlife. These
studies have examined rates of binge eating in community/population-based samples as well
as rates of binge-related disorders (i.e., BN, BED) in clinical and community populations.

Findings overall have been somewhat inconsistent, although there appears to be a small,
yet significant, increase in binge eating during midlife. For example, rates of binge eating
in community and population-based samples of women in midlife (i.e., ages 40-60) have
ranged from 10-22% [11-16], although one large, population-based study showed lower
prevalence (4.4% in women ages 45-60 [17]). On average (Mean rate = 14.47%), these
rates are somewhat higher than those observed in previous community-/population-based
samples of older adolescents and young adult women (8.6% [18]). Unfortunately, none of
these studies differentiated between women who began their binge eating in midlife versus
those whose binge eating was a continuation or relapse of binge eating that began in an
earlier life stage. Thus, it is unclear whether midlife is a period of increased or exacerbated
risk for binge eating versus a continuation of risk from earlier developmental periods.
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A small number of studies directly compared rates of binge eating in women in early
versus middle adulthood. These studies also did not differentiate between new onset versus
more chronic/remitting binge eating, but the direct comparisons across age provide some
assurance that age differences may reflect changes in binge eating during midlife. Christian
et al. [19] examined over 30,000 women across five different stages of development (i.e.,
early adolescence (ages 11-14), “late adolescence” (ages 15-18), “young adulthood” (ages
19-25), “early-middle adulthood” (ages 26—-45), middle-late adulthood (ages 46 and up))
and found that binge eating scores were significantly higher in the early-middle adulthood
and mid-late adulthood groups as compared to the other age groups. However, in a
longitudinal, 30-year follow-up study, Brown et al. [20] observed significantly less binge
eating during midlife (age range 48-52) as compared to baseline (age range 18-22) [20].

In contrast to these somewhat mixed findings, most studies of binge eating-related disorders
found increased rates in midlife. For example, several cross-sectional studies found that
BED in particular was more common in women in midlife (ages 40 and up) as compared
to younger women (ages 18-39) [21, 22]. In large samples where women self-reported
their diagnosis, 2-5% of women in midlife reported a binge-related eating disorder in the
past 12 months (i.e., BN, BED, sub-threshold BN or BED [19, 23]). This later estimate

is higher than the DSM-5 lifetime prevalence for BN (0.46-1.5%) and BED (1.25-3.5%)
in adult women [8]. Unfortunately, these studies did not differentiate between new onset
versus chronic/remitting cases, although Micali et al. [23] reported that 42% of all eating
disorder cases (not just binge eating-related disorders) were new onset cases within the
last 12 months. Notably, however, Brown et al. [20] reported lower rates of BN (8.3% at
age 20 down to 0.2% at age 50) and BED (4.0% at age 20 down to 2.0% at age 50) in
midlife in a longitudinal study, although statistical comparisons of age differences in these
percentages across time were not conducted. Other studies have examined the prevalence
of all eating disorders in midlife [20, 24], but they did not examine binge eating-related
disorders separately, making it difficult to interpret the lower midlife prevalence in these
studies. Ovarian hormones and other reproductive stages exhibit specific associations with
binge eating rather than other eating disorder symptoms (e.g., weight and shape concerns
—see Hildebrandt et al. [25] and Rolan et al. [26]), suggesting that it may be binge eating-
related disorders in particular that show midlife spikes in risk as a result of hormonal
changes.

In summary, although studies are few in number and findings are somewhat inconsistent,
results indicate that rates of binge eating and binge-eating related disorders may be higher

in midlife than previously believed. Binge eating-related disorders in particular may be more
prevalent during midlife as compared to earlier life stages, although it remains unclear

if these disorders represent new onset, chronic, or remitting cases from earlier stages

of development. Additional studies are needed to replicate initial results and clarify the
specificity of midlife as a period of increased risk relative to other life stages.

Binge Eating Risk during Menopause

A significant change that occurs in midlife in women is the menopausal transition.
Menopause is typically broken down into four main stages: premenopause, perimenopause,
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menopause, and postmenopause [27]. Premenopause is characterized by the occurrence of
regular menstrual cycles before changes in the cycle begin to take place. Some researchers
may also refer to this period as the “late reproductive stage” [6], in order to differentiate
women in this life stage from younger adults who may be in their peak reproductive

years. Perimenopause defines the transition from pre-menopause to menopause and is
characterized by dramatic fluctuations in ovarian hormones [27]. These fluctuations consist
of both rising and falling levels of both estrogen and progesterone (see Figure 1). VVasomotor
symptoms (e.g., hot flashes, night sweats), psychological symptoms (e.g., mood lability),
and sleep difficulties are associated with these hormonal changes and most commonly occur
in late perimenopause (i.e., 1-3 years prior to the last menstrual cycle) and the 24 months
after the last menstrual period (i.e., late perimenopause and the first year post-menopause)
[27]. Menstrual cycles become irregular during perimenopause, such that individuals may
start to miss periods or experience changes in menstruation. Menopause is reached when

a woman has not had a period for 12 consecutive months [27]. Following this, women

are considered to be in the postmenopausal stage where ovarian hormone levels are low,
although it is common for menopausal symptoms and hormone fluctuations to continue in
the first few years [27]. Importantly, although women, on average, enter perimenopause
around age 40, women who are the same age can vary dramatically in menopausal stage and
duration [28, 29], highlighting the need to directly examine menopausal stage (rather than
just age) in studies of midlife.

Unfortunately, relatively few studies have examined differences in binge eating or binge-
related disorders across menopausal stage, and findings are relatively inconsistent. Studies
with large, population-based samples found small, yet significant, increases in binge
eating symptoms [30] and eating disorders [31] during perimenopause as compared to
premenopause. Although Mangweth-Matzek et al. [31] could not statistically compare
differences in the prevalence of binge eating-related disorders due to low rates of overall
eating disorder diagnoses, rates of BED were somewhat higher in perimenopause (3.6%)
as compared to pre- and post-menopause (.5% and 1.5%, respectively). Once again,
however, it is unclear whether these increases reflect new onset binge eating or chronic/
remitting symptoms. Moreover, studies relying on smaller, convenience samples (e.g.,
women in breast exam waiting rooms, mothers of college students) typically found no
significant differences in rates of binge eating across menopausal stage [31-35], despite
some indication that rates were higher in perimenopause [35].

Unfortunately, many of the studies conducted thus far relied on very limited assessments
of menopausal stage (e.g., women’s self-report of menopausal status, with no objective
assessment) [30, 34, 35] and/or failed to compare women across all three different
menopausal stages [32, 36]. The use of small, convenience samples also decreases
confidence in findings. It is likely that these methodological limitations contribute to mixed
findings obtained thus far.

However, it may be that variability in observed effects reflects real variance and important
etiological mechanisms. Discrepant results may signal the presence of moderation of
menopause and binge eating associations by other variables that make some women more
vulnerable during menopause (and midlife — given inconsistent results for that variable
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as well) than others. When such moderation is present, findings are typically modest/
non-significant or more variable, as samples would naturally vary in the extent to which
individuals who are most at risk are included. Interestingly, a handful of studies have
examined associations between binge eating and menopausal symptoms (e.g., changes in
mood, hot flashes, sleeping difficulties, vaginal dryness, etc.) to determine whether women
who are more sensitive to the physical/biological changes of menopause exhibit more binge
eating. These studies found significant associations between levels of binge eating and
menopausal symptoms [33, 37] that, in some cases, were stronger than associations with
menopausal stage (i.e., premenopause, perimenopause, postmenopause) [33]. Stronger and
more consistent associations with menopausal symptoms may reflect individual differences
in vulnerability and sensitivity to the changes of menopause that contribute to binge eating
in some, but not all, women. Given that changes in ovarian hormones drive menopausal
symptoms and stages, it seems likely that at least some of this vulnerability may be
differential sensitivity to ovarian hormones and their changes during the menopausal
transition.

Differential Sensitivity to Ovarian Hormones as Potential Mechanisms

Past data during earlier periods of development show significant associations between
ovarian hormones and binge eating in women [9, 38, 39]. These studies indicate that lower
levels of estradiol, in particular, are associated with increased food intake and binge eating
in both animals and humans. For example, significantly increased food intake [40] and
binge eating [41, 42] are observed in ovariectomized adult female rats, and these decreases
are reversed with exogenous administration of estradiol [42, 43]. Studies in adult women
show similar types of effects, as lower levels of estradiol significantly predict binge eating
episodes [44], and menstrual cycle phases characterized by the highest levels of estradiol
are associated with low levels of dysregulated eating [45, 46]. There are also critical
estrogen x progesterone interactions in the prediction of binge eating in adult women, where
higher levels of both estradiol and progesterone are associated with increased binge eating.
Although seemingly contradictory at first glance, these findings are consistent with those
above, as increased binge eating in this hormonal milieu is due to the antagonizing effects of
progesterone on estrogen and estrogen’s anorexic effects on food intake [40, 44, 46].

Importantly, like the variable findings during midlife/menopause, data suggest that not all
animals engage in binge eating with estrogen removal [41], and not all women engage in
binge eating with hormone changes across the menstrual cycle [44]. There appears to be
differential susceptibility to hormone changes that make some women/females more (or
less) vulnerable across these hormonal changes. Like findings for menopausal symptoms,
previous studies show that women with significant premenstrual symptoms are more likely
to engage in higher levels of binge eating than those without these premenstrual symptoms
(e.g., concentration issues, fatigue, decreased interest in usual activities, anxiety [47, 48]),
suggesting that differential sensitivity to ovarian hormones may contribute to individual
differences in binge eating across multiple reproductive phases.

Taken together, these data suggest that decreases in both estrogen and progesterone across
the menopausal transition could significantly increase binge eating, particularly in women
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who are sensitive to hormonal changes. To our knowledge, only one pilot study has
examined associations between ovarian hormones and binge eating during menopause.
Baker et al. [10] examined a small sample of women (/N = 8; ages 42-52; Mage = 45.9,
SD = 5.0) who engaged in two more episodes of loss of control over eating in the past
month and were in early perimenopause, as defined by the STRAW+10 criteria (i.e., they
experienced = 7-day change in menstrual cycle length but no missed periods in the last

3 months [49]). Women collected daily levels of salivary hormones and daily behavioral
measures for one full menstrual cycle (or 40 days, whichever came first). Findings replicated
those described above in young adult women; higher levels of estradiol were associated with
binge eating when progesterone levels were also high but not when progesterone levels were
low [10]. Results remained unchanged after controlling for BMI and levels of negative affect
[10].

This study had many strengths (e.g., daily assessments of hormones and binge eating,
menopausal staging by STRAW+10 criteria), but the smaller sample size and limited
number of menopausal stages highlight the need for larger-scale studies of hormone effects.
There is also a need to include more heterogeneous samples of women with a larger

range of binge eating risk. Baker et al. [10] focused on women with pre-existing binge-
related pathology (i.e., loss of control over eating) to maximize the chances of finding
hormone/binge eating associations. However, if these associations depend upon a woman’s
differential susceptibility to hormone effects, then the study may have inadvertently selected
women with this hormonal sensitivity, as women who are engaging in loss of control eating
during menopause may do so precisely because of their increased susceptibility to hormonal
changes. Additional studies are needed to examine the full range of binge eating pathology
and the extent to which differential sensitivity to hormonal changes underlie binge eating
risk during the menopausal transition.

Conclusion

Binge eating is present in women in midlife. Findings regarding increased risk for binge
eating (relative to other stages) during midlife are inconsistent, although data suggest

that there may be increased rates of binge eating and binge-related disorders during the
menopausal transition as compared to other life stages. Notably, a couple of studies have
found that binge eating was the highest in women who experience the most menopausal
symptoms [33, 37], and the ovarian hormones that drive menopause have been significantly
associated with binge eating in pilot studies [10]. Thus, it possible that the menopausal
transition represents a period of vulnerability only in women who are particularly sensitive
to the fluctuations and decreases in ovarian hormones that characterize the menopausal
transition.

Overall, however, studies are few in number, and findings are constrained by a number
of methodological limitations (e.g., small sample sizes). Larger-scale studies examining
changes in binge eating during midlife and menopause are therefore needed. Researchers
should first consider how menopausal stage is assessed and defined. The “gold standard”
for assessing menopausal stage was proposed by Harlow and colleagues [27, 49] via the
STRAW +10 criteria and includes assessing the number of skipped periods, changes in
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flow, persistent differences in length of cycle, and the assessment of vasomotor symptoms.
Despite this, the STRAW +10 criteria were only used in one of the studies above

[10]. Future research should use these criteria to increase the reliability and validity of
menopausal staging.

Future studies should also use longitudinal methods to examine within-woman changes in
binge eating from pre-menopause through post-menopause to help differentiate changes in
pre-existing eating disorder symptoms versus new onset binge eating. These studies should
assess for binge eating levels, as well as binge-eating related disorders, to determine if
associations vary by severity of pathology. Menopausal symptoms should also be measured
to continue investigating whether sensitivity to hormonal changes underlie observed
associations. These studies should include direct assessment of estradiol and progesterone
to elucidate the mechanisms of effects and the extent to which individual differences in
hormone sensitivity predict binge eating during menopause. It would also be helpful for
these studies to assess heightened stress responsivity, which can be modulated by ovarian
hormones [50], as well as the myriad of stressors that women experience during midlife to
disentangle the effects of hormonal changes from psychological (e.g., body shame, weight
stigma; Wilfred et al. [16] and psychosocial (e.g., changing caregiver roles [51]) factors that
impact women’s mental health and well-being. Careful assessments of other psychological
symptoms that may also increase during midlife and the menopausal transition (e.g.,
negative affect; body weight/shape concerns [7, 52-54] are also needed to identify the
specificity of effects for binge eating.

Finally, future studies should also identify the mechanisms that may underlie women’s
differential hormonal sensitivity to menopausal changes. One potential pathway of effects is
through gene x hormone interactions. Gene x hormone interactions occur when a person’s
response to a risk factor (e.g., ovarian hormones) varies by their level of genetic risk.
Individuals with genetic predispositions for the behavior will be most sensitive to the
hormonal risk and most vulnerable to developing the behavior [55]. Individuals who are not
at genetic risk are unlikely to develop the behavior, even in the presence of hormonal risk.
In the case of menopause and ovarian hormones, it may be that women who are at genetic
risk for binge eating are most sensitive to ovarian hormones and most likely to develop binge
eating during the hormonal changes of the menopausal transition. Indirect data suggest this
is the case — associations between menopausal stage and binge eating appear to be strongest
in women who are most likely to be at genetic risk for binge eating (i.e., those with clinical,
binge eating-related disorders). Moreover, past studies during puberty and adulthood show
differential heritability of binge eating by ovarian hormone concentrations — with stronger
genetic influences at lower estradiol [44, 56, 57] levels. These data suggest that differential
susceptibility to ovarian hormones may be due to differential genetic risk for binge eating.

The exact way in which this genetic risk may translate into differential susceptibility

to hormones remains unknown. However, ovarian hormones are steroid hormones that
regulate gene transcription and protein synthesis in several key systems for binge eating
[58], including the dopamine [58, 59] and serotonin system [60]. Although progesterone’s
effects on gene transcription have been studied less frequently [61, 62], it may serve

to modify or interact with the regulatory effects of estrogen [63-65]. Theoretically,
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interactions between risk variants in these systems and ovarian hormones could result in
differential production of neurotransmitters, neuromodulators, their receptors, or their signal
transduction mechanisms. Variants of estrogen and/or progesterone receptors may also result
in different patterns of gene regulation by the hormones, leading to distinct cellular and
behavioral responses. In all of these scenarios, two key individual difference variables
impact binge eating risk - the presence/absence of risk alleles in hormonally responsive
genes/systems and the presence of a risky hormonal environment. Increased binge eating
would be evident in individuals who carry risk variants for binge eating and who are exposed
to changing levels of ovarian hormones during menopause. Indeed, women with genetic

risk for binge eating would be more likely to experience the perimenopausal hormonal
environment as “risky.”

All of these hypotheses are speculative, but they highlight the need for additional studies

of hormonal sensitivity and gene x environment interactions. These studies could be
conducted in several ways. For example, the use of twin data would allow for the
examination of differential heritability of binge eating across changing hormone levels
during periomenopause. Alternatively, future polygenic risk scores (PRSs; one score that
indexes number of risky variants across a multitude of genes) from genome-wide association
studies (GWAS) could be used to examine differential associations between binge eating,
these risk genes, and levels of hormones during the menopausal transition. Although clearly
complex (and likely time consuming), these studies may provide the strongest evidence for
the differential hormone sensitivity hypothesis and identify key gene x hormone mechanisms
in midlife risk for binge eating in women.
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Figure 1.
Changes in Ovarian Hormones across Menopausal Stage.
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