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Abstract

Background: Eating disorders (EDs) are common conditions that mainly affect women of reproductive age and
have a major impact on fertility. Our systematic review focuses on the prevalence of EDs in patients in the process of
assisted reproductive technique (ART) and describes the phenotypes of EDs identified.

Methods: Our systematic review is based on the PRISMA criteria. Articles were collected using the Medline/Pubmed,
Web Of Science and Cochrane databases. The articles chosen had to mention the prevalence of ED in infertile patients
undergoing ART and be cohort or case—control studies assessing the prevalence of ED during fertility treatment.

Main findings: Fifteen articles were included in this review. The prevalence of active ED varied between 0.13 and
44% depending on the types considered in each study. The main phenotypes described were EDNOS (eating disorder
not otherwise specified) and binge eating disorders (BED) occurring in women with a normal body mass index (BMI)
and a history of ED. Mainly subthreshold forms with cognitive distortions were described.

Conclusion: This review highlights a 6 times higher prevalence of EDs in infertile patients undergoing fertility
treatment compared to regular pregnant women. However, diagnosing these conditions is complex. As a result, it is
essential that professionals in contact with this population are alert to symptoms consistent with these conditions in
order to refer them to specialized psychiatric care.

Résumé

Introduction: les troubles des conduites alimentaires (TCA) sont des pathologies fréquentes affectant principale-
ment les femmes en dage de procréer avec un impact majeur sur la fertilité. Notre revue de la littérature sintéresse a la
prévalence du trouble chez les sujets inscrits dans un processus d'assistance médicale a la procréation (AMP) et décrit
les phénotypes des TCA repérés.

Méthode: notre revue de la littérature se base sur les critéres PRISMA. Les articles ont été collectés en utilisant les
bases de données Medline/Pubmed, Web Of Science et Cochrane. Les articles sélectionnés devaient faire état de la
prévalence des TCA chez les sujets infertiles recourant a une AMP, étre des études de cohorte ou cas-témoins évaluant
la prévalence des TCA au cours d’'une AMP.
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Résultats: quinze articles ont été inclus dans cette revue. Les prévalences de TCA actifs variaient entre 0,13 et 44%
en fonction des formes considérées. Les principaux phénotypes décrits étaient les formes non spécifiques (EDNOS) et
hyperphagiques (BED) survenant chez des femmes avec un indice de masse corporel (IMC) normal et présentant des
antécédents de TCA. Il était décrit des formes subsyndromiques prédominées par des distorsions cognitives.

Conclusion: cette revue met en évidence une prévalence de TCA supérieure chez les sujets infertiles recourant a
une AMP par rapport aux femmes enceintes en population générales. Leur diagnostic est cependant complexe. Il est
donc capital que les professionnels au contact de cette population soient vigilants aux symptomes évocateurs afin
d'orienter vers une prise en charge spécialisée.

Plain English Summary

Eating disorders are frequent pathologies that primarily affect women of childbearing age. Numerous articles reveal
an increased risk for the mother and the child in case of an active disorder during pregnancy.

We conducted a systematic review to determine the prevalence and phenotypes of eating disorders in infertile sub-
jects undergoing fertility treatment.

The results of the fifteen articles included show a prevalence six times higher than in pregnant women in the general
population. Subjects with eating disorders have normal body mass indexes. The active forms are mainly characterized
by episodes of binge eating disorders or other unspecified forms. Studies also describe incomplete forms character-
ized by the presence of dysfunctional thoughts around shape and weight without associated compensatory behavior.

Professionals working in the field of reproductive medicine and providing fertility treatment have a major role to play

in identifying and referring these subjects at risk to specialized care.
Keywords: Assisted reproductive technique, Eating disorders, Infertility, Psychiatry

Background
Eating disorders (EDs) are severe conditions which
mainly affect women [1]. Although they have been dis-
cussed for a long time, it is only since the 80s that they
have been considered as a psychiatric pathology. Since
then, the definition of these disorders has continued to
evolve. The DSM-5 categorizes EDs into seven types,
defining them as follows: “feeding and eating disorders
are characterized by a persistent disturbance of eat-
ing or eating-related behavior that results in the altered
consumption or absorption of food and that significantly
impairs physical health or psychosocial functioning” [2].
EDs usually appear during adolescence, or at beginning
of adult life. Currently, the prevalence of lifetime EDs in
women in the general population varies between 8 and
10%, with a peak incidence in women at the beginning of
reproductive age, at the end of the adolescence [1].
Recent studies carried out on women suffering from
EDs report difficulties to control their fertility [3, 4].
Infertility has often been described in women with cur-
rent EDs [5, 6]. It may occur at different stages of the
weight-loss process, and it may persist after weight
recovery. The mechanisms are partially known. They
mainly involve the hypothalamic-pituary-gonadal axis.
Recent works on hormonal and neuroendocrine path-
ways involving leptin, ghrelin or the corticotropic axis,

helps to explain the impact of variations in energy intake
on the central nervous system [7-10].

Several studies, including Easter et al., 2011, found that
women suffering from EDs were twice as likely than the
general population to have received fertility treatment or
assisted reproductive techniques (ART) [11-13]. Simi-
larly, Bye et al., and a French cohort of midwives high-
light the difficulties of identifying EDs [14, 15]. Due to
the variability in clinical presentations and the difficulties
in diagnosing EDs, there is a high risk of underestimating
the real prevalence of this condition.

Indeed, international guidelines recommend early and
multidisciplinary treatment of EDs in order to improve
the maternal and fetal prognosis [5, 16]. Early identifica-
tion during the fertility treatment could be of major inter-
est for both mother and fetus. Therefore, we conducted a
systematic review of the literature. Our primary outcome
was to investigate the prevalence of EDs in women seek-
ing fertility treatment. The secondary outcome of this
review is to describe the phenotypes of these EDs.

Materials and methods
We performed a systematic review according to the
PRISMA guidelines [17].

Between March and July 2021, a search of three
databases (MEDLINE, Cochrane and Web of Science)
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was perform using a combination of key words such
as infertility, assisted reproductive technique, feeding
and eating disorders and the different type of EDs. The
datasets supporting the conclusions of this article are
available in the the PubMed repository, [https://pub-
med.ncbi.nlm.nih.gov], the Cochrane library [https://
www.cochranelibrary.com], and Web Of Science
[https://www.webofscience.com]. As an example, for
the PubMed search, the search term was defined as
follows: (("Reproductive Techniques, Assisted"[MH])
OR (“Assisted reproductive technology” [TIAB])
OR (“ART” [TIAB]) OR (‘Infertility'[MH]) OR
(“infertility”[TIAB])) AND (("Feeding and Eat-
ing Disorders"[MH]) OR (“eating disord*”’[TIAB])
OR ("Anorexia"[MH]) OR ("Anorex*"[TIAB])
OR ("Bulimia"[MH]) OR ("Bulimia"[TIAB]) OR
("Binge-Eating Disorder"[MH]) OR ("Binge-Eating
Disorder"[TIAB])) along with a “human” search fil-
ter. No limits were applied with regards to publication
date. This algorithm was adapted for each database.
Gray literature was also consulted.
Selected articles followed inclusion criterias:

— Assess in their primary or secondary objective the
prevalence of EDs, or present results allowing the
calculation of a prevalence of EDs during fertility
treatment

— be medical articles from quantitative cohort or
case control studies

— be published in French or English

Articles were excluded if they: did not meet the
inclusion criteria; investigated the prevalence of ART
in patients with EDs; studied infertile females, without
providing information on whether or not they received
infertility treatment; were reviews, meta-analyses, case
reports, or case study; did not allow a prevalence to be
calculated.

The bibliographies of the excluded articles have been
analysed to ensure that no relevant references were
ignored.

Articles were reviewed for eligibility through titles,
then abstracts and subsequently full texts if relevant.
The articles included underwent standardized criti-
cal analysis of their methodology, using the STROBE
checklist. However, no references were excluded from
his analysis.

Double-blind research was conducted by AC. The
results were compared and discussed in order not to
ignore any reference.

The results were summarized in a table. Main
characteristics were then analyzed in a descriptive
synthesis.
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Results

Database searches revealed three hundred and twenty-
one articles. The flow chart describes the selection pro-
cess (Fig. 1). The second reading revealed 5 points of
disagreement. One of these articles was included in our
analysis. The other four references were excluded because
they investigated the prevalence of ART in patients with
EDs which was one of our exclusion criteria. Thus, we
obtain a strong agreement between the investigators with
a Kappa index of 0.76.

Overall, fifteen references were included. Two articles
were selected by the analysis of the bibliographies. Their
characteristics and results of interest are given in Table 1.
The studies included were mainly anglo-saxon (N=7) or
nordic (N=3).

Prevalence

The prevalence of active EDs was found to be between
0.13 and 35.7%. This rate increased to 44% if subthreshold
forms were associated to complete active forms [18—27].

Articles describing a history of EDs found a prevalence
ranging from 4.1 to 92.8% [18-22, 24, 28]. The three
studies carried out on infertile females receiving GnRH
stimulation, reported elevated histories of EDs, ranging
from 45.8 to 95.2% [18, 28, 29]. Barbosa et al., found that
women suffering from infertility of hypothalamic origin
were found to have a history of ED that was four times
higher than those in the control group with another type
of infertility [18].

Four articles focused on the lifetime prevalence of
EDs in infertile women [8, 29-31]. The prevalence in
those cases was found to be between 0.2 and 95.2%. Only
Assens et al. found that the prevalence of lifetime EDs
was lower in infertile females undergoing fertility treat-
ment than in the general population (0.63% vs 0.73%,
p=0.025) [31].

Phenotypes

Body mass index

Ten studies looked at body mass index (BMI) [8, 18-21,
24, 26, 28-30]. Nine of these found normal BMI values
(18.5-25 kg/m?) in women suffering from EDs. BMI val-
ues were not statistically different to those of women not
suffering from an ED, nor from those in the general pop-
ulation. The study carried out by Cousin et al. noted that
although women with EDs had normal BMI, these were
significantly lower than for those in the control group
(p=0.019) [19].

Barbosa et al. found that the BMI of infertile females
was normal, except for those whose infertility was of
hypothalamic origin (23.1 vs 18.1 kg/m?). The differences
in BMI values between the two groups was statistically
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significant. Women with infertility of hypothalamic-pitu-
itary origin also reported statistically lower BMI minima
than the other types of infertility (15.7 vs 19.8 kg/m?)
[29].

Sbaragli et al. in 2008, found BMI which were in the
normal to high range (23.8-25 kg/m?) or even in the
overweight range, for women suffering from infertility
caused by polycystic ovarian syndrome (PCOS) before
undergoing fertility treatment [22].

Types of EDs

The EDs studied in the articles varied depending on the
standards used (DSM III to IV-TR). Studies that reported
lifetime prevalence and history of EDs identified a pre-
dominance of a history of anorexia nervosa in infertile
women [8, 18, 28—31]. When considering only current
EDs, the most common ED was eating disorder not oth-
erwise specified (EDNOS), including binge eating disor-
ders (BED) [18, 22, 25, 30].
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Three studies specifically focused on women suffering
from functional infertility of hypothalamo-pituitary ori-
gin with hormonal stimulation with GnRH [18, 28, 29].
These studies focused on women suffering from infertil-
ity of hypothalamo-pituitary origin, either functional or
genetic [18]. They found a predominance of active ano-
rexia nervosa in these women (95.2%, or 20 out of 21
women). Barbosa et al. was the only one to use a control
group, which included women with other types of infer-
tility. The EDs identified in the control group were also of
the restrictive anorexia nervosa type [29].

Sbaragli et al., found a significant association between
BED, or a history of BED, and PCOS [22]. Rodino et al.
found that obese women, independently of their PCOS
status, had a significantly higher risk of suffering from
a BED (OR 7.9, CI (3.421-18.312), p<0.001) [24]. In
another article, Rodino et al. found that there was a ten-
dency towards food compulsions in women with ovula-
tory disturbances. This study also reported that infertile
females were more likely to use weight-control measures
such as induced vomiting and laxatives. They also had a
significantly higher probability of engaging in high-inten-
sity physical activity (OR 6.98, CI (1.39-34.90), p=10.018)
[21]. Other studies were consistent with these results [18,
19, 28, 30].

Sbaragli et al. investigated the association between BED
and infertility in men. The results found no significant
difference between infertile males, and the fertile control
group [22].

Cognitive patterns and dysfunctional thoughts

Using the EDE-Q questionnaire, the studies showed that
the infertile females’ scores were significantly higher in
the ED groups than in the non-ED groups for the follow-
ing factors: perfectionism; a drive for thinness; and eat-
ing, weight and shape concerns [8, 19, 21, 24, 30]. These
factors were found at significantly higher rates in ovula-
tory infertility [21].

Eighty-one percent of infertile women, regardless of
their ED status, reported a desire to lose weight before
their first medical consultation. 40% percent of them
reported “unrealistic” weight loss goals, which, in 7.1% of
cases would lead to underweight [20].

In contrast, the studies carried out by Cousins et al. and
Freizingher et al. showed that dietary restraint and con-
cerns were either similar, or significantly lower than for
women without EDs or women from the general popu-
lation. These women also had lower body dissatisfaction
scores [19, 30].

With regards to the desire for a child, Bruneau et al.
showed that a low BMI and high body shape concern
score were associated with an ambivalent desire to have
a child [8].
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Comorbidities and follow-up

Volgsten et al. found that 30.8% (N=127) of infertile
females had a psychiatric diagnosis, and that this num-
ber was 10.2% (N =42) for infertile males. It also found
that several psychiatric comorbities were also common
in infertile subjects. 36.2% of women had two associated
comorbidities, and 7.9% had three or more [26].

With regards to anxiety, Bruneau et al. found that
women with an ED had a significantly higher level of anx-
iety than those without an ED [8]. Sbaragli et al. found
that infertile females were more likely to have a history of
anxiety disorders [22]. However, Cousin et al. did not find
any significant differences between the two groups with
regards to the anxiety trait or state [19].

With regards to depression, statistical analyses did not
find any significant differences between women with and
without EDs [8, 19].

Yli-Kuha et al. identified a lower number of hospitali-
zations for EDs when ART resulted in a pregnancy that
went to full term. The number of children did not seem
to affect the number of hospitalizations [27].

Before undergoing the treatment procedures, 83% of
women were aware of their EDs diagnosis [31], and 57%
stated that they benefited from psychiatric follow-up
[18]. Volgsten et al. found that 20.7% (N=23) of sub-
jects suffering from a psychiatric pathology benefited
from psychiatric treatment (psychotherapy and/or treat-
ment with medications) [26]. Langley et al. found that
only one-third of women accepted a dietary counselling
offered to them after risk factors for ED were identified
[20].

Freizinger et al. reported that 76.4% of women did not
disclose their disorder to their physician [30]. Rodino
et al. also found low levels of disclosure [21].

Type of infertility and art procedure

Infertile females with an ED had significantly more ovu-
latory or functional infertility. Resch et al. identified
that incomplete forms of bulimia were also associated
to anovulation [23]. Works carried out on infertility of
hypothalamo-pituitary origin have reported a regular
resumption of cycles after returning to a “normal” weight,
or hormonal stimulation [18, 28, 29]. According to Assen
et al.,, in-vitro fertilizations or intracytoplasmic sperm
injections were significantly more frequent with ovu-
latory disorders. Women with EDs underwent signifi-
cantly fewer treatment cycles than women without EDs
(between 1 and 3 cycles, p=0.035) [31].
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Discussion

To our knowledge, this systematic review is the first one
to discuss the prevalence and phenotypes of EDs in infer-
tile females undergoing fertility treatment. There are few
studies that deal specifically with the prevalence of EDs
with ART (N=9).

The studies’ findings regarding the prevalence of
EDs (between 0.13 to 95.2%) were highly variable and
depended on whether the focus was placed on current,
past, or lifetime EDs. The difficulty in carrying out a
robust comparative analysis can be explained by the dif-
ferences in methodology between the studies, as well as
by their respective biases. Inclusion criteria (age, gender,
sexuality) and fertility treatment strategies differ accord-
ing to the country. In Nordic studies, registries exclude
women who underwent artificial insemination [26, 27,
31]. However, when associated with ovulation induc-
tion, this is an effective first-line treatment for functional
infertility [32]. This explains the very low rate of EDs in
Nordic cohorts. Similarly, the study conducted by Yli-
Kuha et al. focused on hospitalizations, leading to the
identification of only the most extreme clinical situations
[27]. It is therefore possible to infer that the prevalence of
EDs in infertile females in those countries is higher than
that found in the studies.

We notice an important heterogeneity in the diagnos-
tic criteria for EDs in the studies. This includes standards
changes (ICD, DSM), evolution between the DSM-III and
the DSM-IVTR and heterogeneity in tools to detect EDs.
Moreover, these tools are used in the absence of vali-
dated questionnaire which can be used in the peripartum
period [33]. Finally, the quality of the methodology of
some of the articles is debatable. Two of the articles con-
form to fewer than half of the STROBE checklist’s quality
criteria for observational studies [18, 20]. Apart from the
two national cohort studies, the study sample sizes were
small with a significant attrition rate up to 33% [23, 26,
30].

Although the values of the results which appear in our
review are difficult to analyze, the orders of magnitude of
the prevalence are substantially higher than those found
in pregnant women. The literature states that the preva-
lence of current EDs in pregnant women is between 5.1
and 7.5%, i.e. up to six times less than in our population
of interest [34].

With regards to the phenotype of current EDs in infer-
tile women, they are mainly EDNOS or BED forms. These
are associating episodes of binge eating and compensa-
tory activities (sustained physical exercise) for weight-
control purposes. This data agrees with studies of EDs in
pregnant women [34—36]. Several studies in our review
found subthreshold types of EDs [19, 21, 23, 30]. Subsyn-
dromal types of EDs include body image perturbations,
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with some body dysmorphia, and without any associ-
ated compensatory activities [26]. In a study carried
out by Fassino et al. in 2008, which excluded infertile
females with a known ED, questionnaires showed some
cognitive patterns in common between infertile women
and women with anorexia nervosa. These characteris-
tics included feelings of inadequacy, insecurity and fears
related to maturity. Interpersonal disturbances are sig-
nificantly more frequent in those experiencing functional
infertility. However, they did not include altered attitudes
or behavior with regards to food [37]. The presence of
those cognitive patterns is significantly correlated with
a higher risk of obstetrical and neonatal complications.
Notably, a lower Apgar score at five minutes has been
described in newborn babies born to women with sub-
syndromal EDs [3].

In their work, Bruneau et al. described ambivalence
to desire for a child in women with high body concerns.
This result needs to be substantiated by regression analy-
ses while also considering potential confounding factors
such as maternal depression. Nevertheless, this ambiva-
lence is an important factor to consider when establish-
ing the parent—child relationship. As a matter of fact, the
existence of a maternal ED during pregnancy increases
the risk of postpartum depression and can represent
an obstacle to the establishment of an early bond [38].
Mothers with an ED report greater difficulties in deter-
mining their child’s needs. There is a risk that women
with restrictive anorexia nervosa will project their eat-
ing and body concerns into their child [36]. Newborns
of mothers with an active ED during pregnancy show
difficulties in maintaining their homeostasis when faced
with stress factors. These children also face more difficul-
ties in emotional regulation as they grow up. A neurode-
velopmental pathway has been put forward to explain
this vulnerability. The pathway incorporates hormonal,
metabolic and epigenetic mechanisms linked to maternal
pathological eating behaviors during the period of syn-
aptic formation and myelination in the third trimester of
pregnancy [39].

Multiple studies in our review observed that women
do not disclose their history of ED to their doctor even
though their symptoms may still be active. This prob-
lem can affect up to three quarters of infertile females
with an ED [30]. This problem is well documented in
the literature [13, 40]. In 2018, Bye et al. assessed the
obstacles for diagnosing EDs in pregnant women.
Firstly, there are obstacles that are an intrinsic part of
the disorder such as denial or lack of desire to change
[15]. In the specific case of infertility treatment, some
women report not passing on information about their
ED because they were unaware of the impact it could
have on fertility [30]. Moreover, the fear of stigma
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affects the disclosure to healthcare professionals. The
stigma of mental health is widely acknowledged, but
it may be even greater in the case of EDs. Indeed, suf-
ferers are incorrectly seen as being more responsible
and in control of their eating behavior than the general
population [41]. In tandem, health professionals appear
to have little confidence in their ability to identify EDs.
Furthermore, women and healthcare professionals
report that there is a lack of opportunity and time in
routine antenatal care to openly discuss EDs [15].

As a result, checking for EDs symptoms in infertile
females seeking fertility treatment is a complex task.
Healthcare professionals who carry out preconception
assessments have a major role to play in the monitoring
and referral of patients at risk of an ED. Including brief
screening techniques for eating disorders in the assess-
ment could be useful [21]. The use of the 5-items rapid
questionnaire SCOFF (Sick, Control, One, Fat and Food)
has been recommended [42]. This tool offers good sensi-
tivity for screening for anorexia nervosa and bulimia. In
contrast, it is less sensitive for screening BED and using it
in overweight populations is less reliable [43].

In 2019, Paslakis et al. updated a screening algorithm
based on the 2009 version by Andersen and Ryan. They
recommend using the shortened 8-item version of the
Eating Attitude Test (EAT-8) because of the good posi-
tive predictive value, in combination with anthropomet-
ric measurements such as weight and BMI. However,
the EAT-8 only exist in a German validated version. As
a result, the use of the SCOFF questionnaire remains an
interesting alternative. Having carried out our review, it
seems important to systematically include a check for
significant weight loss or gain and intensity of physical
activity while determining patient history. In addition,
it seems relevant to regularly question dysfunctional
thoughts related to diet, morphology or ambivalence
regarding the desire for a child. These proposals are in
line with international recommendations that empha-
size the importance of early psychiatric care in order to
reduce the risk of post-partum symptoms [5, 16]. It has
been described that the symptoms of EDs remain present
in pregnant women with an easing of symptoms during
the first trimester and a potential upsurge at the end of
pregnancy or postpartum [11, 33, 44]. While Yli-Kulha
et al. report significantly fewer cases of hospitalization
after a pregnancy resulting from fertility treatment, these
results should be qualified by the reluctance to consent to
hospitalization that separates the mother and child at an
early stage.

The strength of our review lies in its methodological
quality, which is based on PRISMA criteria. We enabled
the identification of a maximum number of articles by
using a broad search equation and relatively unrestricted
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exclusion criteria. The use of several databases also ena-
bled the collection of additional references.

Our study presents several obstacles for the gener-
alizability of the results. Firstly, as described above, the
various articles included in the review have inherent
methodological limitations with assessment and recruit-
ment biases. The heterogeneity of the results prevents
quality meta-analysis from being performed. In addi-
tion, the small number of specific studies dealing with the
prevalence of EDs in fertility treatment led us to include
studies where the raw results allowed us to calculate a
prevalence. This choice constitutes a bias, as the preva-
lence figures calculated do not benefit from statistical
analysis assessing the impact of confounding factors.

Conclusion

Our systematic review highlights a very high prevalence
of active EDs among infertile women seeking fertility
treatment. The prevalence in this population is up to 6
times higher than in regular pregnant women.

Our study describes non-specific or incomplete forms
of EDs characterized by cognitive distortions centered
on body image and diet, without compensatory behav-
iors being systematically associated. These forms are less
obvious clinically and they are more complex to detect
for non-psychiatric health professional. Nevertheless,
they present significant obstetrical, neonatal, and psycho-
logical morbidities for both mother and child, which jus-
tify their early detection. It is therefore a major challenge
for fertility professionals to be aware of this condition in
order to be able to use specific screening strategies and to
offer appropriate care.

Future research remains necessary to develop screen-
ing tools for pregnant women in order to gauge more
precisely the burden of EDs in this population. Moreover,
an assessment of the needs could be of major interest to
set up information and prevention campaigns for screen-
ing for EDs.
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