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Abstract
Eating disorders (EDs) are severe psychiatric disorders that affect women in reproductive age. Although ED fea-
tures tend to reduce during pregnancy, remission may only be temporary, with features typically resurfacing dur-
ing the postpartum period. There is evidence that women with EDs may have increased risk of adverse pregnancy 
and birth outcomes and be more vulnerable to psychiatric comorbidities such as depression and anxiety. Maternal 
EDs may also have implications for child psychological, cognitive and eating behaviours. Pregnancy and mother-
hood, particularly in the early stages, is an opportune time in a woman's life for health professionals to engage 
with affected women and initiate appropriate treatment and support to promote the best possible maternal and 
infant outcomes.
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Introduction

Eating disorders (EDs) are a heterogenous group of mental illnesses that are associated with significant health and 
psychosocial functional impairments and often comorbid with other mental illnesses. There are several types of ED, 
some of which have received more attention in the perinatal literature than others and, as such, are the focus of this 
article, including anorexia nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED) and other specified feeding 
and eating disorders (OSFED) (1).

Menstrual dysfunction and infertility

The association between AN and menstrual dysfunction has been well cited in the ED literature (2, 3). Indeed, amen-
orrhea (i.e., the absence of menstruation for at least three consecutive months) was, until recently, a core diagnostic 
criterion of AN before its removal in DSM-5 (1). This change was in response to the mounting evidence suggesting it 
better reflects weight and nutritional status and can be a marker of clinical severity relevant for all ED subtypes, rather 
than providing diagnostic value (4).

Findings from a comprehensive review indicate that up to 84% and 11% of women with AN reportedly experience 
amenorrhea and oligomenorrhea (i.e., infrequent menstruation), respectively, and disturbances do not resolve in all 
cases following weight restoration (5). While menstrual disturbances are more frequently reported by women with 
AN, women with BN and BED similarly experience menstrual dysfunction at high rates, though more commonly oli-
gomenorrhea (5). Studies have demonstrated strong associations between amenorrhea and low weight, calorie re-
striction and high levels of exercise, whereas oligomenorrhea has been linked to binge eating, vomiting and use of 
appetite suppressants (5). It is hypothesised that these different associations relate to different hormonal and meta-
bolic changes; for instance, heightened stress, calorie restriction and high levels of exercise, often common but not 
exclusive to AN, can lead to a deficiency in gonadotropin-releasing hormone (GnRH) which contributes to ovulatory 
dysfunction, known as functional hypogonadotropic hypogonadism (6).

Given the common occurrence of menstrual disturbance in women with ED, some studies suggest women with ED 
may also be more likely to experience infertility. A recent systematic review of 10 studies of women seeking fertility 
treatment reported prevalence rates ranging between 0.5% and 16.7% for active ED and between 1.4% and 27.5% 
for a history of ED (7). The prevalence rates of AN, BN and BED in women seeking fertility treatment were up to 1.7%, 
10.3% and 18.5%, respectively. One of the studies included in the review reported that the majority of women receiv-
ing GnRH treatment had a history of an ED, most commonly AN (8). The substantial variations in prevalence are likely 
attributable to the review including both women with ED and those with disordered eating behaviours, as well as the 
use of different tools to measure eating pathology. Contrastingly, findings from two large population-based cohort 
studies did not identify differences in pregnancy rates between women with and without AN (9, 10). Easter et al. (9) 
reported that women with AN more frequently sought fertility advice but it was women with history of both AN and 
BN who took longer to conceive and more often conceived via fertility treatment. No significant difference was found 
in mean age between cases and controls. The authors noted that women with AN and BN had the highest prevalence 
of lifetime purging and lowest pre-conception body mass index (BMI), suggesting that the severity of the ED might 
explain the higher risk of fertility-related problems in this group. Other findings indicate higher rates of unplanned 
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pregnancies among women with both AN and BN, which may relate to menstrual disturbances and misconceptions 
among women regarding their ability to conceive in the absence of menstruation (9-11).

Prevalence of eating disorders

Few studies have investigated the prevalence of EDs in antenatal samples. Of those available, prevalence rates for 
active EDs during pregnancy range between 1.5% and 7.6% (12-15). These wide discrepancies are largely due to var-
iations in diagnostic tools and the definitions employed, in the absence of validated screening tools and consensus 
around operationalised definitions for antenatal populations (16, 17). There is some evidence to suggest pregnancy 
may also represent a risk for the development of a new ED (12, 13). Although less common than the exacerbation 
of pre-existing EDs, the significant physical, hormonal and psychological changes associated with pregnancy may 
also contribute to the onset of new cases, most commonly BED (12). The estimated lifetime prevalence – which is the 
proportion of the population who have experienced an ED at any point in their life – in pregnant women is consid-
erably higher than the rate of active EDs, at around 15.4%, the majority of whom will have lifetime AN or OSFED (15). 
It is therefore important to screen for both current and past EDs during antenatal visits to identify people actively 
experiencing features and recognise those who are at risk of deterioration and may benefit from enhanced support 
throughout the antenatal and postnatal periods.

Features and experience during pregnancy

Several quantitative studies have examined changes in EDs and comorbid mental health (including anxiety and de-
pression) symptomatology over the pregnancy period. Using data from a prospective observational cohort study, 
Easter et al. (18) reported that women diagnosed with active and past EDs had significantly higher levels of psycho-
pathology during pregnancy compared to healthy controls. However, while overall ED features decreased during 
pregnancy in women with a current ED, those with a history of an ED experienced a steady increase in features (18). 
Findings from a small clinical sample in remission from AN and BN conducted in an outpatient setting similarly in-
dicated that two-thirds of women in remission prior to pregnancy experienced a resurgence of ED features during 
pregnancy (19). Overall reductions in features are likely largely to be driven by reductions in certain behavioural (i.e., 
self-induced vomiting or excessive exercise) factors rather than in cognitive features, which are thought typically to 
persist throughout the perinatal period (12, 20-22).

Other studies have explored changes in features of disordered eating in population-based samples, rather than focus-
ing on women with a diagnosed ED. Baskin et al. (23, 24) reported that features decreased during pregnancy and that 
psychosocial factors, negative attitudes to pregnancy and motherhood predicted an increase in features, whereas 
self-compassion, social support and relationship satisfaction predicted a decrease (23, 24). Other studies have iden-
tified positive associations between perfectionism, dissatisfaction with body image and symptoms of pre-traumatic 
stress (25, 26).

Findings from a recent meta-ethnographic study substantiate the findings from quantitative investigations. Fogarty 
et al. (27) reported that the early pregnancy period can be particularly challenging for women with current and past 
AN and BN as they experience changes in appetite, body weight and shape that conflict with their eating-disordered 
cognitions and motivation to protect their unborn infant from potentially harmful behaviours. Most women report 
feeling more adjusted as their pregnancy progresses, though this is not always the case, and some women may still 
engage in compensatory behaviours, which can lead to feelings of shame and guilt (27). Taborelli and colleagues (28) 
conducted a qualitative study exploring the experience of transition from pregnancy to motherhood in a sample of 
postnatal women with severe ED. The authors found that women who gave birth to a healthy infant were less moti-
vated and less likely to discontinue engaging in compensatory behaviours in a subsequent pregnancy as they were 
less concerned about the potential harm, having felt reassured by their previous pregnancy (28).

Pregnancy and birth outcomes

Women with EDs may have heightened risks of adverse pregnancy and birth outcomes, with evidence suggesting 
that associations are mediated by a culmination of factors, including clinical severity and pre-conception and preg-
nancy weight and nutrition status, and largely independent of other psychopathology (29). A large population-based 
birth cohort study reported that women with lifetime BN have an increased risk of miscarriage (30). Women with BED 
may also have a greater risk of miscarriage (31), possibly related to the higher risk of obesity which is similarly linked 
to risk of miscarriage (32). Earlier studies suggest hyperemesis gravidarum is more common among purging types of 
ED (33), whereas, more recently, Mantel et al. (29) demonstrated an increased risk of hyperemesis gravidarum for all 
ED subtypes. Findings also suggest that women with current AN, lifetime BN and eating disorder not otherwise spec-
ified (EDNOS) may be more likely to experience anaemia during pregnancy, which is likely to be related to nutritional 
deficiencies that are common to EDs (29, 34); however, data are limited.

The most consistent findings pertain to AN with regard to elevated risks of intrauterine growth restriction, small for 
gestational age and lower birth length and weight (29, 30, 35-39). A population-based cohort study of a large sample 
of women who had been hospitalised for AN before or during pregnancy found that risks remained regardless of 
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when hospitalisation occurred, although the risks were greater for women with a recent hospitalisation and those 
with comorbid mental health conditions (39). Lifetime BED has been linked to an increased risk of delivering an in-
fant that is large for gestational age (34, 37). Few studies have examined birth outcomes in association with OSFED, 
although there is some evidence that sub-threshold EDs similarly reflect a heightened risk of adverse birth outcomes 
(37, 38). Findings from Mantel et al. (29) indicate a slightly decreased risk of assisted birth for women with AN and 
sub-threshold EDs compared to women without an ED. The same authors found a 60% increased risk of preterm birth 
in women with AN compared to controls, while women with BN and EDNOS had a slightly lower, but still significant 
increased risk. Medically induced preterm birth presented a higher risk than spontaneous preterm birth, with an 80% 
increased risk for women with AN, 60% for BN and 70% for EDNOS. Additionally, women with AN faced a two-fold 
increased risk of having a neonate with microcephaly, while the risk increased by 60% for women with BN and 40% 
for those with OSFED. Other risks associated with maternal EDs include suspected foetal distress, stillbirth, rapid and 
prolonged labour, caesarean section, induced delivery and low Apgar scores (29, 34, 37-41).

Postnatal mental health

The post-partum period is a high-risk time for relapse and exacerbation of ED symptomatology (24, 42, 43). Following 
the delivery of a baby, dissatisfaction with body weight and shape is common, even in mothers without a history of 
ED. In the first month post-delivery, 75% of women report being preoccupied about their weight, with 70% of women 
attempting to lose weight by four months post-delivery (44). Indeed, the proportion of women with an ED nearly tri-
ples from pregnancy to the postpartum period (45). Although during pregnancy, women with EDs seem to be more 
accepting of their body changes due to understanding that their body is serving the function of growing their child 
(27), worries about body and shape are likely to resurface during the postpartum period. In the first year postpartum, 
return to baseline ED psychopathology levels is a common course, with some research suggesting that relapse rates 
may be as high as 50%, depending on the population (19, 20, 46), but the desire to lose weight can itself be a trigger 
for the development of a new ED (47, 48). Factors known to increase the risk of relapse in disordered eating features 
are negative attitudes to pregnancy and motherhood, while self-compassion, social support and relationship satisfac-
tion are associated with a decrease in risk (24, 43). The demands of caring for a newborn, along with sleep deprivation 
and emotional strain, can increase vulnerability to relapse (49).

Furthermore, women with EDs may also be prone to anxiety and depressive symptoms in the postpartum period (18, 
50). Studies suggest the prevalence of depressive symptoms is around 30% in women with an ED (20, 51, 52). In a 
recent nationwide US cohort study of 1,166,577 pregnant women from 2003 to 2016, it was found that all psychiatric 
diagnoses, including EDs, increased the risk of postnatal depression irrespective of a previous history of depression 
(53). Likewise, findings by Makino et al. demonstrated that 50% of women in an outpatient clinical sample who de-
veloped postnatal depression had a previous ED history (19). This may not be unsurprising, given the high level of 
comorbidity of EDs with depression (54). However, the small sample size, absence of a control group and recruitment 
from a private outpatient clinic limit the generalisability of these findings.

Breastfeeding practices and child feeding interactions

The effect of maternal EDs on infant and child feeding has received considerable attention in the literature. Infant 
feeding is one of the crucial, although sometimes challenging, tasks of parenting, but is also one of the key means 
of communication between the mother and the child. Mothers with EDs might experience difficulties in feeding be-
haviours with their children, starting with breastfeeding (55, 56). There is evidence to suggest that feeding difficulties 
starting early in life, may persist and have implications for other aspects of future child and adolescent development 
(57, 58).

Breastfeeding patterns have been widely explored in women with EDs, yet findings are inconsistent, probably due to 
variations in study designs, populations and infant feeding practices more broadly (59, 60). A large population-based 
study found a longer breastfeeding duration in mothers with EDs, especially in mothers with BN (59). Breastfeed-
ing may increase the rate of weight loss after birth so some women, including women with EDs, may engage in 
both prolonged breastfeeding and excessive pumping of breastmilk as a maladaptive weight-control behaviour (61). 
While Torgersen and colleagues found similar rates of initial breastfeeding rates between ED mothers and healthy 
controls, they noted earlier cessation among women with EDs (62). Conversely, in a study carried out by Nguyen 
and colleagues, mothers with a history of ED were less likely to initiate breastfeeding, although this finding was not 
statistically significant after adjustment for confounding factors, including socio-demographics, BMI and maternal 
psychopathology (63).

Feeding difficulties are relatively common in infants, broadly speaking, with some evidence to suggest that mothers 
with EDs may report greater difficulties. Population-based cohort studies have found that women with AN report 
slow feeding, poorly established routines and exhaustion during feeding (59, 60), while infants of mothers with BN 
reportedly exhibited higher levels of refusal to take solids compared to healthy controls (59).

Mothers with EDs may express greater concerns about their infant being or becoming overweight (64), which may 
lead to heightened monitoring of eating practices compared to controls (65). In severe cases, this may lead to de-
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creased caloric intake in the child and validation of dieting behaviours (66, 67). Children of mothers with EDs may be 
more exposed to critical attitudes toward weight and shape and mealtimes and eating patterns that deviate from the 
norm, and this may have implications for the development of EDs later in life (68).

Parenting and the parent–child relationship

Maternal EDs may also have implications for other aspects of parenting beyond the domains of food and eating (69). 
EDs may be very time consuming, and an extreme preoccupation with weight and shape and the compensatory 
behaviours may impact on a mother's ability to respond sensitively to her infant's needs and, in turn, on the parent–
infant bonding (48, 70). Furthermore, women with EDs might be more vulnerable to anxiety and depression, which 
might also affect the mother's availability for the infant (71). Maternal ED is a risk factor for the development of an ED 
in the offspring (72, 73) due to its impact on parenting styles, and this goes beyond a genetic contribution (74-78). 
Indeed, family and twin studies estimate that genetic heritability significantly contributes to the development of EDs, 
with genetic factors accounting for 58% to 74% in AN, 59% to 83% in BN and 41% to 57% in BED (79), though further 
research is needed.

Koubaa and colleagues examined maternal adjustment and attitudes in mothers with three-month-old infants, find-
ing that those with a history of an ED before pregnancy showed significantly more negative attitudes toward moth-
erhood and less favourable maternal adjustment compared to healthy controls (80). Research also demonstrates that 
mothers with EDs are more vulnerable to anxiety and depressive symptoms in the early postnatal period (18, 53). 
Mothers with a lifetime ED are more likely to report difficulties in parenting their 18-month-old daughters and, in 
mothers with lifetime BN, difficulties in looking after their sons, compared to healthy controls (81).

In a small study of videotaped mother–infant play interactions, mothers with EDs were rated as less sensitive, more 
controlling and more hostile toward their children compared to controls (82). Offspring of mothers with EDs were 
rated as less involved and less responsive to their mothers (82). Maternal perceptions of the child's psychological 
problems were correlated with decreased emotional availability in mother–child interactions in mothers with EDs 
(83). Social factors, such as relationship difficulties and marital conflicts, might also hinder the parenting ability and 
impact on overall child development (84). However, it is important to note the evidence on parenting ability and child 
development must be treated with caution, given the methodological limitations of such studies, including small and 
heterogeneous samples and a lack of consideration for other important factors such as sociodemographic issues.

Child cognitive, motor and language development

Research on neuropsychological profiles of offspring of mothers with EDs has focused on understanding both the 
impact of maternal EDs on children and the intermediate endophenotypes of EDs (i.e., markers of disorder that might 
lie on the pathways between genetic or biological risk and actual phenotypical manifestations (85)).

Literature has shown that specific cognitive and neuropsychological differences might be present in the offspring of 
mothers with EDs (81, 86, 87). In a population-based study carried out by Kothari et al. on children aged 8 to 10 years, 
children of mothers with lifetime BN displayed poorer visual-spatial functioning while children of mothers with life-
time AN had higher full-scale and performance IQ, increased working memory capacity, better visuospatial function-
ing and decreased attentional control (86). Investigating the early cognitive development (at 18 months and 4 years) 
in a sub-set of these children, the same authors indicated that the offspring of mothers with AN displayed greater 
difficulty with social understanding and poorer motor skills, planning and abstract reasoning (88). In a smaller longi-
tudinal study, it was found that the infants of mothers with EDs exhibited poorer language and motor development 
compared to those of control mothers. When examining outcomes based on active versus past EDs, it was noted that 
child cognitive difficulties were linked to both maternal active and past ED (89). Ultimately, in a small longitudinal 
cohort study, Koubaa and colleagues found that children of mothers with AN or BN scored higher on measures of neu-
rocognitive development than controls, reflecting difficulties in language and social skills (90). Overall, these findings 
highlight possible early developmental difficulties in motor and cognitive development in children of mothers with 
EDs which warrants further exploration.

In the Danish Birth Cohort Study, boys aged 18 months who were exposed to maternal lifetime AN were less likely to 
have delays in cognitive and language development than healthy controls. No differences were found in cognitive 
and language development between exposed and unexposed girls or in motor development for either of the sexes 
(89).

To our knowledge, only one study to date has examined social cognition among children born to women with EDs in 
mid-childhood and early adolescence, with some evidence of differences between at-risk (maternal ED exposure) and 
low-risk children (born to mothers with no ED). Specifically, maternal lifetime BED and maternal lifetime binging and 
purging were found to be associated with poorer social communication in children, while maternal binging and purg-
ing was also associated with differential facial emotion processing and poorer recognition of fear from social motion 
cues (87). These highly preliminary findings indicate a possible link between social communication difficulties and bu-
limic/binge eating–type phenotypes; however, replication is essential. A potential explanation for the differences in 
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cognitive, motor and language development in children of mothers with EDs, as compared to healthy controls, is that 
infants of mothers with AN may be at greater risk of underfeeding, which could hinder development. The scarcity of 
research on motor development within this population limits the ability to draw firm conclusions. Additionally, there 
may be a complex interplay between environmental risks and protective factors shaping cognitive development, giv-
en the shared genetic links between AN and higher levels of educational attainment (91, 92). This might explain why 
the difference is diminished in most children by the end of primary school.

An important recent population-based study utilising the Swedish Medical Birth Registry found that maternal ED, 
across all subtypes, was associated with a higher risk of autism spectrum disorder and attention deficit hyperactivity 
disorder in children compared to those born to mothers without an ED. Additionally, the study observed a trend 
suggesting an even greater risk for children whose mothers had an active ED, especially in cases of maternal AN (93). 
This finding underlines the need to consider whether at least some of the above cognitive relationships are related to 
whether the mothers with EDs were or were not autistic.

Identification and management during and following pregnancy

As outlined above, the evidence of persistent features and heightened risks for mother and infant highlights the im-
portance of identifying women who are at risk and providing appropriate treatment and support during pregnancy 
and throughout the postpartum period to help reduce the risk of adverse outcomes (56).

Preferably, women with EDs would be identified and receive appropriate treatment and support before pregnancy so 
that they are in a better state of health for when they do try to conceive. However, this may not always be practicable 
given that it is dependent on women having had prior access to services, which is often low in EDs for a variety of 
reasons (94), and also on women actively planning for a pregnancy. The early stages of a first pregnancy can present a 
key opportunity for engaging with women, as they are likely to be highly motivated to address their ED (28).

Pregnant and postnatal women with EDs may understandably be apprehensive about discussing their ED with health 
professionals due to feelings of shame and fear of being unfairly judged or stigmatised, particularly those who active-
ly experience symptoms or are vulnerable to weight stigma (95, 96). To encourage a disclosure about an ED, health 
professionals should routinely enquire about current and history of mental illness with all women at their first rou-
tine contact in pregnancy and postpartum (97). It is imperative that these discussions are conducted in a sensitive, 
non-judgemental and empowering manner, and that disclosures are followed up with a comprehensive assessment 
of current health and needs (96).

In accordance with clinical guidance and best-practice recommendations, pregnant and postnatal women with a 
recognised ED should be allocated a dedicated health professional (e.g., a general practitioner or midwife) who can 
provide continuity of care as part of a wider multidisciplinary approach that includes all clinicians involved in their 
care. Effective communication and coordinated efforts among the various services involved (including general prac-
tice, maternity, health visiting, mental health and social care) is key to providing appropriate treatment and follow-up 
care. They should be offered a referral to an ED or to a perinatal mental health service, if the former is unavailable. 
The threshold for specialist services should be low during the perinatal period. Available ED treatments will need to 
be adapted for pregnant and postnatal women (i.e., interventions may need to continue throughout pregnancy and 
for a year postpartum and should consider several factors, including the perinatal stage, foetal or infant health, and 
maternal physical and mental health needs). Women should be provided with additional monitoring to identify any 
changes in mental and physical condition and foetal growth scans, where appropriate. They should also be engaged 
in sensitive and tailored discussions about the importance of healthy nutrition and infant feeding and weaning and 
signposted to voluntary organisations for online (e.g., Beat, the UK's leading ED charity) and local face-to-face peer 
support (e.g., local breastfeeding and new mum groups) (56, 97-99).

Conclusion

EDs are common in women of reproductive age. Symptomatology tends to improve during pregnancy, with resur-
gence in the postpartum period. Postnatal changes in body shape, compounded by sleep deprivation and emotional 
stress, can heighten susceptibility to relapse of EDs. Women with EDs may be at increased risk of adverse pregnancy 
and birth outcomes, and recent evidence indicates that this applies to any ED subtype and women with current or 
past EDs. Furthermore, women with EDs may be more prone to developing psychiatric comorbidities such as depres-
sion and anxiety during the perinatal period. Research has mainly focused on AN and BN. Further research is needed 
to explore the impact of the broader spectrum of EDs, particularly subthreshold EDs, unspecified feeding or eating 
disorder, pica, rumination disorder and avoidant/restrictive food intake disorder, on pregnancy and the postpartum 
period and to improve identification of EDs in the perinatal period. It is also important to note that the majority of 
studies included were conducted in Westernised countries and, where demographic details were available, partici-
pants were predominantly from White ethnic backgrounds and of higher socio-education status. Given that ED pres-
entations may differ across ethnic groups and cultures (e.g., relating to parenting practice and cultural norms) (100), 
further research with more representative and diverse patient and community populations is essential to determine 
the applicability of the findings in this review to the wider population.
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Early identification and response to maternal EDs and comorbid risk factors is important to mitigate adverse maternal 
and infant outcomes. It is important that health professionals feel equipped with the necessary knowledge and skills 
to provide women with appropriate treatment and support throughout the perinatal period to help reduce the im-
pact on maternal and infant outcomes.
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