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Preface

At the beginning of the third decade of the twenty-first century, the two major psy-
chiatric classifications—DSM-5 [1] and Chapter VI of ICD-11 [2]—include in the 
field of feeding or eating disorders (FEDs) six main diagnostic categories (anorexia 
nervosa, bulimia nervosa, binge eating disorder, avoidant-restrictive food intake dis-
order, pica, rumination-regurgitation disorder) and two residual categories (other 
specified feeding or eating disorders, and feeding or eating disorders, unspecified).

In this group (FEDs), both taxonomies gather abnormal and harmful eating 
behaviors that are not explained by other pathological conditions, are not typical of 
a specific developmental stage, and do not depend on religious or cultural rules.

The 37 chapters of this book describe several hidden and lesser-known disor-
dered eating behaviors that pose the clinicians with problems of recognition and 
assessment and require specific interventions for treatment and prevention. The 
authors attempted to offer a synthesis of knowledge useful to physicians, nutrition-
ists, psychiatrists, and psychologists.

Abnormalities in eating and weight control behaviors can occur in the course of 
many medical and psychiatric conditions. In some cases, they meet the diagnostic 
criteria given for the six major FEDs, but in other cases, they do not. Always, how-
ever, they affect the course and outcome of associated diseases and disorders and 
contribute to impairment of personal and family quality of life. Twenty-five chap-
ters address these issues:

 – addictive disorders (Chap. 6)
 – post-traumatic disorders (Chap. 7)
 – psychotropic drug-induced disordered eating behaviors (Chap. 8)
 – disordered eating behaviors in other psychiatric disorders (Chap. 9)
 – drunkorexia (Chap. 11)
 – post-bariatric disordered eating behaviors (Chap. 12)
 – achalasia (Chap. 18)
 – cancer (Chap. 19)
 – celiac disease (Chap. 20)
 – craniopharyngioma (Chap. 21)
 – cyclic vomiting syndrome (Chap. 22)
 – cystic fibrosis (Chap. 23)
 – type 2 diabetes (Chap. 24)
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 – type 1 diabetes (Chap. 25)
 – food allergies (Chap. 26)
 – Hirschsprung’s disease (Chap. 27)
 – hypermobility spectrum disorders. Ehlers–Danlos syndrome (Chap. 28)
 – Kleine-Levin syndrome (Chap. 29)
 – Klinefelter syndrome (Chap. 30)
 – Parkinson’s disease (Chap. 31)
 – polycystic ovary syndrome (Chap. 32)
 – Prader-Willi syndrome (Chap. 33)
 – Turner syndrome (Chap. 34)
 – non-HIV lipodystrophy (Chap. 35)
 – androgen insensitivity syndrome (Chap. 37)

Age of life, sex at birth, gender identity, sexual desire orientation, physical activ-
ity, and sports are closely related to body image, body weight control, and eating 
behavior [3]. Here is a list of chapters that address these issues:

 – muscle dysmorphia (Chap. 1)
 – infants and toddlers (Chap. 2)
 – males (Chap. 3)
 – midlife and old age (Chap. 4)
 – sexual and gender minorities (Chap. 5)
 – avoidant/restrictive food intake disorder in adults (Chap. 10)
 – adipositas athletica (Chap. 36)
 – anorexia athletica (Chap. 36)

Finally, some chapters are devoted to disorders that generally receive less atten-
tion than anorexia nervosa, bulimia nervosa, and binge eating disorder, and to symp-
tomatic pictures that DSM-5 and ICD-11 classify as other specified feeding or 
eating disorders:

 – night-eating syndrome and nocturnal sleep-related eating disorder (Chap. 13)
 – orthorexia nervosa (Chap. 14)
 – pica (Chap. 15)
 – purging disorder (Chap. 16)
 – rumination disorder (Chap. 17)
 – chewing and spitting (Chap. 36)
 – eating disorders by proxy (Chap. 36)
 – emetophobia (Chap. 36)
 – picky eating (Chap. 36)

This volume is not intended to expand the number of FEDs.
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DSM-5 and ICD-11 list an increasing number of psychiatric diagnostic catego-
ries and treat them as morbid entities separated by natural, time-stable boundaries. 
For years now, the critique of current psychiatric classifications and diagnostic crys-
tallizations has led toward a transdiagnostic view, more focused on the evolution of 
pathological phenomena observed during the same individual’s lifetime. It is a posi-
tion proposed to both researchers and clinicians to redefine the concepts of diagno-
sis and comorbidity in psychopathology.

Moreover, longitudinal epidemiological studies suggest that the major psychiat-
ric syndromes, including FEDs, appear in 75% of cases at a young age (before 
24 years) and, over time, in the same individual, different symptoms tend to associ-
ate, transform, replace each other (fluid comorbidity) [4–8].

Some supporters of the transdiagnostic paradigm take their cue from the medical 
model of clinical staging [9]. It consists of following the clinical manifestations 
along the axes of the progression of symptoms (worsening, persistence, recurrence, 
partial, or total remission) and of the extension of the pathology with other psychic 
and somatic manifestations, which are associated or succeed each other, with new 
symptoms, complications, and consequences.

The purpose of this volume is to widen the angle of view on disturbed eating 
behaviors.
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1Muscle Dysmorphia and Disordered 
Eating Behavior

Stuart B. Murray and Rachel F. Rodgers

1.1  Introduction

Muscle dysmorphia (MD) is a relatively recently identified psychiatric phenotype 
which encapsulates the pathological pursuit of muscularity and a pervasive belief 
that one is of insufficient muscularity [1]. Crucially, the belief around insufficient 
muscularity is not related to one’s actual degree of muscularity, and MD has often 
observed in those with a range of physiological dimensions, even those with osten-
sibly large muscularity, suggesting a degree of body image distortion in 
MD. Behaviorally, the hallmark feature of MD relates to (i) excessive working out 
and muscle-building endeavors and (ii) muscularity-oriented disordered eating—
pathological eating patterns which aim to optimize muscular development. Extreme 
anxiety is often reported if either gym-related or dietary regimens are disrupted, and 
case reports have reported men resigning from professional jobs that interfere with 
rigorous workout or dietary regimens, continuing intensive muscle-building regi-
mens despite serious injury, and not attending important social events (e.g., best 
friend’s wedding) if the food available did not support dietary ideals [2]. Importantly, 
MD is also associated with elicit androgenic anabolic steroid use [3] and elevated 
rates of suicidality [4].

https://doi.org/10.1007/978-3-030-81174-7_1#DOI
mailto:stuart.murray@ucsf.edu
mailto:r.rodgers@northeastern.edu
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1.2  Characteristics

Phenomenologically, MD was originally conceptualized as a reverse form of 
anorexia nervosa [5], owing to its similarity with anorexia nervosa, including rigid 
dietary and exercise-related practices in pursuit of opposing extremes of body ide-
als, body image distortion, high diagnostic crossover, and similar psychological 
profiles [2, 3]. However, MD was reconceptualized as a body dysmorphic disorder 
phenotype and re-termed muscle dysmorphia, in 1997, owing to the centrality of 
muscularity concerns. Specifically, it was thought that since muscularity cannot be 
developed without muscle-building exercises, exercise must therefore be the pri-
mary pathogen and eating practices were peripheral, meaning therefore that MD 
could not be considered an eating disorder phenotype. However, an abundance of 
research has now illustrated the centrality of disordered eating practices in MD [3, 
6–8]. Notwithstanding, MD is currently conceptualized as a body dysmorphic dis-
order subtype in DSM-5 [9], a classification that has been supported through recent 
meta-analytic work [10].

1.3  Epidemiology and Prevalence

In the last few years, the number of studies examining the rates and prevalence of 
MD symptoms has multiplied. Due to substantial methodological limitations, previ-
ous estimates had ranged extremely widely, from 1% to over 50% [11]. Recent 
studies have reported more conservative rates with clear gender differences, with 
estimates of 5% (7.0% of men and 3.4% of women) of a mixed gender sample of 
Italian students [12] and 7% of male students from Buenos Aires [13]. In another 
study of US entry-level military personnel, MD was reported by 12.7% of males and 
4.2% of females [14]. Large-scale population studies on MD are currently lacking, 
and additional epidemiological investigations are warranted.

1.4  Correlates

Perhaps the most robust correlate of muscle dysmorphia is eating psychopathology, 
as confirmed through meta-analysis [15]. In addition to this, robust associations 
have been found with obsessive-compulsive symptomatology [2].

Given the central role of body image concerns in muscle dysmorphia, it has been 
conceptualized within the growing emphasis on extreme muscularity as an impor-
tant dimension of appearance ideals for men and growing pressures on men to pur-
sue the lean-and-muscular ideal. Consistent with this, biopsychosociocultural 
theories have been used with some success to frame investigations of the correlates 
of muscle dysmorphia [16]. In this way, muscle dysmorphia has been found to be 
associated with sociocultural dimensions including the internalization of the lean- 
and- muscular ideal, as well as media and interpersonal appearance pressures and 
influences and appearance comparison [16–19]. Psychological dimensions such as 

S. B. Murray and R. F. Rodgers
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low self-esteem, perfectionism, and negative affect have also been found to be asso-
ciated with muscle dysmorphia symptoms [16]. Evidence for the role of body 
weight or pubertal development, frequently considered biological dimensions, has 
been more mixed. Nevertheless, overall a number of psychological and sociocul-
tural dimensions have been supported as important correlates.

More recently, these theoretical frameworks have been expanded to include gen-
dered aspects of muscle dysmorphia, building on the centrality of muscularity in 
masculinity. Such integrated approaches highlight, for example, the role of self- 
objectification, a construct initially developed to describe the process through which 
female bodies were reduced to objects in contemporary culture and the male gaze, 
but expanded to account for the increasing importance placed upon male appear-
ance ideals. Among men, self-objectification, that is, the adoption of an external 
objectifying perspective, has been found to be associated with muscle dysmorphia 
[20]. Interestingly, and consistent with muscularity as a core element of masculinity, 
among women, muscle dysmorphia has been found to be associated with several 
dimensions of gender role stress, while these relationships were less evident among 
men [18].

1.5  Treatment

At present, the evidence base relating to the treatment of muscle dysmorphia 
remains sparse. Owing to the challenges around its diagnostic conceptualization, 
frequent misdiagnosis, and the notion that symptomatology is often socially 
endorsed and ego-syntonic, few controlled treatment studies exist. To date, the only 
treatment study of MD is a case study of one male adolescent patient, who was 
treated with a modified form of family-based treatment [21]. This treatment, as in 
family-based treatment for restrictive eating disorders [22], involved the central 
leveraging of parental support in directly intervening into the adolescent’s behav-
ioral symptom profile. In this case, however, parents were charged with the task of 
ensuring the adolescent did not compulsively screen the protein content of foods he 
consumed or compulsively engage in muscle-building exercise practices [23]. In 
concert with this clinical treatment study, prevention studies have successfully 
aimed to disrupt muscularity-oriented body dissatisfaction [24], and while this out 
not to be conflated with MD, these efforts may nevertheless form a critical compo-
nent in the efforts to ameliorate MD psychopathology.

1.6  Conclusion

MD is a devastating illness which renders broad impairments to quality of life and 
functioning and has been linked to elevated suicidality. With this increasing aware-
ness of the dangers associated with MD, alongside a steadily increasing prevalence, 
focused efforts must now go toward the development of evidence-based treatment 
approaches.

1 Muscle Dysmorphia and Disordered Eating Behavior
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2Eating Disorders in Infants and Toddlers

Antonia Parmeggiani and Jacopo Pruccoli

2.1  Introduction

Parents frequently refer to medical attention reporting that their children eat poorly. 
Commonly this trouble does not represent a severe problem; however, in a small 
percentage of cases, children may present significant feeding difficulties. 
Paediatricians and child neuropsychiatrists should be informed about these disor-
ders in order to support parents by offering appropriate guidance and treatments.

In this chapter, the authors will consider feeding disorders (FD) and eating disor-
ders (ED) in infants and toddlers and describe their main features and variables. 
They will also describe the characteristics of ED in a neurodevelopmental disorder, 
namely, autism spectrum disorder [1].

2.2  Nutrition, Eating Behaviour and  
Feeding Difficulties/Disorders

Eating behaviour, together with sleep, represents an important function of regula-
tion in infancy. The development of adequate feeding and eating functions relies on 
the proper integration of a range of physical and psychological competencies. 
Feeding represents a critical source of interaction between caregivers and their child 
in the first years of life, particularly for children with neuropsychiatric disabilities 
[2]. FD in infancy result from impairments in developmental milestones needed to 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_2&domain=pdf
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achieve proper eating skills [3]. FD might be the result of a lack of balance among 
parents’ feeding style, organic causes, and child behaviour. FD present themselves 
on a clinical spectrum from mild to severe and are characterized by food refusal, 
lower amount of food intake or a more significant food selectivity than that appro-
priate for the age. FD have a prevalence among children in western countries around 
20–30%, including cases misperceived by parents [4], and they represent a risk fac-
tor for severe long-lasting physical and psychosocial morbidity. Recurrence of 
severe FD/ED during lifetime is around 1–5% [5].

Problems of feeding in children encompass a broad range of conditions. Notably, 
paediatric patients display malnourishment more quickly than adults, causing nega-
tive effects of prolonged malnutrition on their growth and development. Physicians 
should consider that a FD in infancy could lead up to an ED in adolescence and in 
adulthood.

Nowadays, in developed countries, nutrient deficiencies may be a consequence 
of inflammatory bowel diseases, chronic diarrhoea, cystic fibrosis, congenital heart 
defects, prematurity, intestinal failure, liver diseases, chylothorax, cancer, poor 
wound healing, metabolic dysfunction, food allergies, gastroesophageal reflux dis-
ease, esophagitis, macroglossia, etc. [5, 6]. But they may also be a consequence of 
an inappropriate dietary intake in children without a balanced support of mineral/
vitamins [7]. Feeding problems or dysphagia is seen in up to 25% of all children in 
developed countries. Prematurely born children present an increased prevalence of 
swallowing disorders, developmental disorders and cerebral palsy [8–10].

Literature reports a number of medical definitions for feeding difficulties, such 
as neophobia (food rejection), picky eating (fussy children) and avoidant/restrictive 
food intake disorder (ARFID), a newly introduced diagnosis in the DSM-5 [11].

An exhaustive medical approach to patients reporting FD should include a 
detailed anamnesis, physical and neurological examinations, dietary assessment 
and appropriate exams regarding possible organic failure. Dysphagia or swallowing 
in children with premature birth, cerebral palsy or metabolic diseases should always 
be considered. Once organic disorders have been ruled out, physicians should con-
sider non-organic aetiologies: incorrect feeding behaviours as selective intake, fear 
of feeding, low food intake or even food refusal may be present. Behavioural prob-
lems may coexist. Clinicians should investigate early depressive mood or psychoso-
cial deprivation, including maternal depression. Physicians should examine the 
interaction between child and caregivers during mealtimes, postpartum depression 
of the mother, selective food intake in parents and mood disorders. Whenever a 
patient is diagnosed with a FD, physicians should provide a thorough assessment by 
a multidisciplinary team, including paediatricians, child neuropsychiatrists, nutri-
tionists, psychologists and speech pathologists.

2.3  Classification of FD and ED in Infants and Toddlers

Classifications of FD in infancy have formerly established a rigorous dichotomy 
between organic and nonorganic failure to thrive [12] by separating medically diag-
nosable causes from infant and maternal psychopathology. Later studies have raised 
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concerns regarding this distinction as being misleading and rarely possible in 
 practice [13, 14].

In 1994, the DSM-IV presented “Feeding Disorder of Infancy and Early 
Childhood” as a new diagnostic category, not modified in the DSM-IV-TR [15]. 
This disorder was defined by persistent failure to eat adequately, with significant 
failure to gain weight or significant loss of weight over at least 1 month. This 
disturbance was not caused either by an associated gastrointestinal or other medi-
cal condition or accounted another mental disorder or lack of available food. The 
onset was before the age of 6 [16]. In 2002, Chatoor expanded this diagnostic 
entity and identified six subgroups of “Feeding Behaviour Disorders” in the first 
3  years of life [17]. This new classification was adopted by the Diagnostic 
Classification of Mental Health and Developmental Disorders of Infancy and 
Early Childhood (DC:0-3) [18], recently updated to a new version (DC:0-5). In 
DC:0-5, eating disorders are distinguished according to observed pathologic eat-
ing behaviours, rather than to hypothetic aetiologies, and eating disorders of 
infancy/early childhood are classified as overeating disorder, undereating disorder 
and atypical eating disorder (hoarding, pica and rumination) [19]. The target of 
this classification system is to evidence developmental differences in psycho-
pathological descriptions and to separate pathological conditions from transient, 
age-related behaviours [20].

In 2013, the DSM-5 presented “Feeding and Eating Disorders” in one chapter, 
providing diagnostic criteria for pica, rumination disorder, ARFID, anorexia ner-
vosa, bulimia nervosa, binge-eating disorder, other specified feeding or eating dis-
order and unspecified feeding or eating disorder [11]. In infancy and in childhood, 
these eight categories of FD/ED may all occur. In fact, cases in individuals younger 
than 13 years of age are reported in literature [21]. With regard to FD in infancy, the 
main innovation brought by DSM-5 consists in replacing the former DSM-IV-TR 
“Feeding Disorder of Infancy and Early Childhood” with ARFID as an entirely new 
diagnosis. The diagnosis of ARFID has no age restriction. Consistent with the 
DSM-5, the latest version of the International Classification of Diseases and Related 
Health Problems (ICD 11) includes ARFID as a new diagnosis, replacing the former 
ICD 10 “Feeding disorder of infancy and childhood” [22]. ARFID being a relatively 
newly defined diagnostic category, further research should provide deeper knowl-
edge about the disorder and potential subtypes [21].

2.3.1  ARFID

The main diagnostic feature of ARFID is avoidant or restrictive eating behaviour, 
with persistent difficulty in meeting nutritional needs. Patients with ARFID mani-
fest a series of clinical features as a result of their eating behaviour disturbance. 
Notably, ARFID is associated with significant weight loss, or infants may show 
failure to achieve weight or height as expected from their developmental trajectory. 
Clinical and laboratory assessments may reveal significant nutritional deficiencies 
causing anaemia, hypothermia, bradycardia and low bone mineral density [23]. 
Patients frequently develop dependence on enteral feeding or oral nutritional 
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supplements, involving hospitalization. The DSM-5 criteria require that ARFID 
should not be explained with lack of available food or associated cultural practices. 
Different from anorexia nervosa, a diagnosis of ARFID requires physicians to rule 
out a significant disturbance in body weight or shape perception. Lastly, no medical 
or psychiatric condition should provide a better explanation of the eating distur-
bance [11, 22, 24].

Literature does not report data on population-based incidence and prevalence 
rates for ARFID in infants and toddlers. A review conducted in 19 paediatric gastro-
enterology clinics in the United States found 33 patients out of 2231 (1.5%) meeting 
diagnostic criteria for ARFID [25]. Further studies investigated prevalence of 
ARFID among clinical settings specific for ED. The introduction of ARFID as a 
new diagnosis dramatically reduced the former number of eating disorders not oth-
erwise specified (EDNOS) as classified in DSM-IV [16]. A review of 177 patients 
treated for ED in Switzerland revealed that 22.5% subjects met DSM-5 criteria for 
ARFID; in line with other studies, all of these patients would have previously been 
diagnosed with EDNOS [26]. Literature consistently reports that patients diagnosed 
with ARFID are younger and male and present greater psychiatric and medical 
comorbidity compared to another ED [27, 28, 29]. Many studies report higher rates 
of generalized anxiety, obsessive-compulsive, autism and learning disorders [28, 
30]. Congenital malformations, very low birth weight, cerebral palsy and diseases 
of the gastrointestinal tract may also be associated with a picture similar to 
ARFID.  Consequences of any underlying medical or psychiatric condition may 
have triggered food aversion. Moreover, DSM-5 criteria neither presuppose nor 
exclude any aetiology previously and assume that ARFID may occur concurrently 
with medical or comorbid psychiatric diagnoses, if the feeding or disturbance 
implies clinical attention beyond that expected for the co-occurring illness [11, 25]. 
For this reason, to distinguish between medical conditions and ARFID is frequently 
challenging [31].

When food refusal dominates the clinical picture, a relevant differential diagno-
sis should be made between ARFID and pervasive refusal syndrome (PRS). 
Pervasive refusal syndrome is a rare, potentially life-threatening condition, charac-
terized by the following: partial or complete refusal in eating, mobilization, speech 
and/or personal care; active resistance to help; social/school withdrawal; and clini-
cal conditions requiring hospitalization, in the absence of co-occurring organic or 
psychiatric conditions. Pervasiveness of symptoms in different domains and rejec-
tion of any offer of help may distinguish this condition from ARFID [32].

2.3.2  Autism Spectrum Disorders and FD

Infants with autism spectrum disorders (ASD) experience a variety of developmen-
tal, cognitive, medical and behavioural problems. Among these difficulties, FD 
implicate significant social and biological distress. Ledford and Gast [33] presented 
the first literature review of FD in ASD, describing rates of prevalence of problem-
atic feeding behaviours from 46% to 89%. The latest meta-analysis on this topic has 
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been published by Sharp, Berry and colleagues [34]. Findings from their study show 
that children with ASD are five times more likely to manifest FD than their peers 
without ASD. Recently, possible links between ASD symptomatology and the clini-
cal picture of eating and feeding disorders have been documented in literature. 
Autistic traits in infancy have been reported by parents of patients with anorexia 
nervosa (AN). This evidence may suggest that autistic features, documented in 
patients with AN, pre-exist to the occurrence of eating disorder symptomatol-
ogy [35].

FD in children with ASD may include deficient motor skills (handling, chewing 
and swallowing), abnormal sensory processing, gastrointestinal disorders, behav-
ioural problems (obsessive-compulsive or repetitive behaviours, imitation impair-
ment and limited interests), maladaptive mealtime behaviours and food selectivity 
[1, 36]. FD as selective or scarce feeding may represent a warning early sign sug-
gesting an ASD and are frequently associated with delay or stagnation of develop-
ment [37]. Earliest alterations may be evident since the 6th month of life [38]. Food 
selectivity represents the most predominant feeding problem in ASD, affecting 
approximately 70% of patients; texture, taste, smell and temperature of foods may 
be involved. Carbohydrates, snack foods and processed foods are usually preferred 
over vegetables and fruit [39]. Abnormalities in sensory integration, as well as 
social and familial factors, could play a role in determining feeding difficulties; no 
definite causal relationship between feeding disorders and ASD, however, has been 
demonstrated so far [40]. Feeding difficulties among children with ASD have been 
positively related to parent-reported autism core symptoms, behavioural disorders, 
sleep difficulties and parental stress [41].

Clinical monitoring of FD among infants with ASD has prominently focused on 
growth impairment. Yet, literature reports no significant disparity between children 
with and without ASD concerning height, weight and BMI. Energy intake, as con-
sumption of carbohydrates and fats, is not usually impaired, despite feeding diffi-
culties. Exhaustive nutritional analysis, however, reveals significant distinctive 
deficits, e.g. lower calcium and protein intake, and suggests susceptibility to multi-
ple long-term complications. Deficits of vitamins A, B12 and D have been docu-
mented as well. Thus, relying only on classic anthropometric measurements in 
children with ASD may reveal regular health status and cover underlying specific 
nutritional deficits [35].

Recent studies attest to a growing interest in dietary manipulation (e.g. gluten- 
free casein-free diet, GFCF) for children with ASD. Elimination diets, based on the 
removal of complex carbohydrates and processed foods, have been documented as 
well. These interventions have been reported to contribute to dietary insufficiencies 
and nutritional deficits in children with ASD [42].

Based on this evidence, clinicians should regularly assess nutritional conditions 
of patients with ASD. Feeding difficulties should be systematically investigated and 
considered together with the analysis of anthropometric parameters and nutritional 
deficits or excesses. Furthermore, physicians should inform parents about the 
 potential risks involved in putting children with ASD on an elimination diet or diet 
modifications [43].
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2.3.3  Treatment

FD/ED in infancy show heterogeneous clinical pictures, which encompass medical, 
behavioural and psychological factors and thus entail individualized and multidisci-
plinary treatment programmes. Since unaddressed FD frequently persist into ado-
lescence and adulthood, causing multiple complications, early referral for diagnosis 
and treatment is mandatory.

Currently, literature confirms behavioural therapy as the main empirically sup-
ported treatment for FD in paediatrics. Comparative studies have revealed its mark-
edly greater efficacy in improving oral intake, when compared to other 
non-behavioural interventions [44–46]. Non-behavioural treatments include sen-
sory integration [47], oral-motor exercises and nutritional manipulation [48]. 
Literature concerning such interventions currently lacks empirical support [49]. A 
few recent studies have investigated the efficacy of pharmacologic interventions on 
FD in infancy; low-dose olanzapine [50], cyproheptadine [51] and D-cycloserine 
[52] have shown promising results. Nonetheless, research on this topic remains lim-
ited, and pharmacotherapies continue to be considered as adjunct treatments to 
behavioural interventions [50].

Concerning ARFID as a specific condition, the recent Canadian guidelines for 
the treatment of eating disorders indicate that day treatment may provide weight 
restoration. Cognitive behavioural therapy and atypical antipsychotics represent 
promising treatments, requiring further research [53]. Concerning PRS, literature 
lack official guidelines for treatment; a recent report has described the case of a 
patient successfully treated with cognitive behavioural strategies like prompting, 
fading, modelling and task analysis [54].

In conclusion, at present, behavioural interventions represent the mainstay of 
treatment for FD in infancy. Considering the high prevalence of these conditions 
among paediatric population, additional studies are needed to provide stronger 
empirical evidence for existing interventions.

2.3.4  Conclusion and Take-Home Message

Feeding represents a complex regulation system. It is one of the most important inter-
actions between a caregiver and a child, which can be affected by many variables. 
Clinicians should never underestimate feeding difficulties in childhood. They should 
always carefully consider the medical, dietary and psychosocial history of their young 
patients to determine any underlying causes for feeding disorders and should utilize 
anthropometric measurements. Early diagnosis is crucial because FD in infancy may 
lead up to ED in adolescence and in adulthood and may represent a warning early sign 
suggesting ASD. Management of a child with FD requires collaborative care of a 
multi-professional team. Early referral for diagnosis and treatment is mandatory. At 
present, behavioural therapy is the main supported treatment for FD in childhood. 
Although recent studies have investigated the efficacy of some drugs, additional stud-
ies are needed to provide further evidence for existing treatments.
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3Eating Disorders in Males

Giovanni Gravina, Malvina Gualandi, and Emilia Manzato

Eating disorders (EDs) are considered female gender-bound disorders since males 
appear to be affected by the disease to a lesser extent than females.

Specifically, anorexia nervosa (AN) has been long estimated to be an exclusively 
female condition, and the diagnostic criteria were tailored on female clinical pic-
tures, considering male AN as a “niche phenomenon.”

DSM-5 in 2013 [1] introduced more inclusive and gender-neutral diagnostic cri-
teria especially for AN. In fact, the criterion of amenorrhea (absence of at least three 
consecutive menstrual cycles) was removed.

Even the evaluation of body mass index was more elastic and evaluated in the 
context of the nutritional history; therefore, many ED male patients previously 
included in eating disorders not otherwise specified have been correctly diagnosed 
and inserted into AN.

Some authors report that 15% AN, 10% bulimia nervosa (BN), and 40% binge- 
eating disorder (BED) cases involved males. The lifetime prevalence in men is esti-
mated 0.3% for AN, 0.5% for BN, and 2% for BED [2, 3].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_3&domain=pdf
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In recent research studies, men represent approximately 10% of the individuals 
treated for EDs [4], but the percentage of men with EDs may be much higher and 
underdiagnosed although in recent decades the attention toward EDs in males has 
grown considerably [5, 6].

Detection of EDs in men is hampered by many factors: the lack of awareness in 
the family, the scarce training of general practitioners, and the lack of neutrality of 
diagnostic tools, calibrated on the females.

Furthermore, men may be less likely to seek treatment due to the stereotype that 
the EDs only affect women [7, 8].

The risk factors, the pathogenesis, and the core symptoms of EDs are quite simi-
lar between men and women, even if some significant gender-related differences 
can be highlighted [9]. These differences mainly concern body image and media 
pressures, weight history, trauma and sexual abuse, psychiatric comorbidities, and 
sexual orientation.

In the last decades, the masculine body ideal has changed, due to media exposure 
to unattainable body images [10] with particular attention to muscle and sculpted 
body [11, 12] away from the real body, favoring a growing dissatisfaction of the 
body in males, especially in adolescents. Body dissatisfaction is a relevant risk fac-
tor for the ED development in males as well [13, 14].

Furthermore, some research studies suggest that male adolescents can have 
higher levels of body dissatisfaction than girls [15]. Male ED patients frequently 
reported overweight or obesity in childhood or in adolescence [16–18]. Compensatory 
compulsory exercise is used more by men than women, to obtain a muscular body—
with a focus particularly on the trunk and shoulders—instead of losing weight as 
happens in females.

Dieting and compensatory behaviors are the typical symptoms of AN and BN in 
men, as in females, but physical hyperactivity is more present in males, while laxa-
tive and diuretic use as well as self-induced vomiting may be lower than in 
females [19].

It is important to note that male adolescents have a slower and later pubertal 
development than females; therefore, occurrence of AN-related malnutrition in ado-
lescence may cause in male gender irreversible complications such as short stature 
or inadequate peak bone mass.

Psychiatric comorbidity for AN and BN in males has the same high rates of anxi-
ety, depression, and personality disorders than in females, except for more elevated 
rates of substance abuse in males with BN and BED [20].

Finally, with regard to the sexual orientation, some studies highlighted a much 
higher prevalence for EDs among gay and bisexual men than in heterosexual men 
[21], but other studies suggest that being a gay is not, in itself, predictive of ED 
development in males [22].

“Minority stress theory” posits that stigmatization and social exclusion of sexual 
and gender minority are ongoing chronic stressors contributing to dysregulation of 
multiple organ systems in the body and ultimately causing the higher rates of 
chronic diseases as eating disorders [23].

G. Gravina et al.
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3.1  Genetic and Epigenetic Factors in Male 
Anorexia Nervosa

AN is a psychiatric disease prevalently diagnosed in females [24], and the female 
sex remains the most important risk factor for the development of the disease.

Etiopathogenesis of AN is still unclear, and the reasons for female gender prefer-
ence are not fully clarified. Nevertheless, in the pathogenetic process of AN, genetic 
and epigenetic factors play an important role in both genders.

3.2  What Do Genetics and Epigenetics Mean?

Genetics studies genes, their heritance, and their variability in normal and patho-
logical phenotypes.

Epigenetics studies how environmental influences—prenatal or during a per-
son’s life—can modify the phenotype, without altering the genotype. Epigenetic 
action (for instance, through methylation of DNA) modifies the expression of the 
genes turning it “on or off,” i.e., allowing or deleting its activity.

The combined action of genetics and epigenetics—the interaction of genes and 
the environment (“nature and nurture”)—results in the unique individual phenotype.

The history of modern psychiatric genetics is relatively recent, beginning in the 
1980s [25].

Studies on genetics aspects of AN begin later than other psychiatric diseases and 
are difficult due to the low prevalence of AN, specifically in males, a limiting factor 
for data reliability.

Genetic liability to AN does not follow a Mendelian scheme so that inheritance 
patterns are much more complex.

An exhaustive review of studies concerning heritability of EDs reports a lifetime 
prevalence of 3%–12% of AN or subthreshold EDs in first-degree relatives of probands 
that is much higher than relatives of controls (0%–4%). In detail, relatives of probands 
with AN were 11.3 times more likely to have AN than relatives of controls [26].

Once familial aggregation was well established, a body of research was directed 
to distinguish the true genetic influence from environmental familiar factors through 
twin studies. The heritability estimate for AN, obtained from twin studies, ranged 
from 0.48 to 0.74, meaning that up to 74% of phenotypic variation could be 
explained by additive genetic factors [27]. Genetic factors were confirmed as more 
relevant in “strictly defined anorexia” in comparison with “AN defined through 
broader criteria” in a research by Dellava [28].

Male patients were too few to give valid information on heritability in a study by 
Bulik [29].

On the contrary, Strober reported that first-degree female relatives of males with 
AN full syndrome had an extremely high relative risk, up to 20, to have the disease, 
demonstrating that the influence of familial-genetic factors on AN is sex- 
independent [30].

3 Eating Disorders in Males
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In addition, Raevuori et al. found a strong familial clustering of AN, affective 
and anxiety disorders, and symptoms of muscle dysmorphia among men in Finnish 
twin cohorts from the general population [31].

Baker et al. reported that genetic factors showed a stronger contribution in males, 
whereas shared environment factors contributed more in females than in males to 
the liability to EDs.

Unique environmental factors appeared to equally contribute in both sexes [32].
Klump adoption study was the first adoption study aiming to differentiate the 

role of genetics from shared environmental factors in the occurrence of AN in 
siblings.

Female pairs of biological and adopted siblings were studied through a total 
score investigating eating behaviors symptoms and not categorical diagnosis. Levels 
of disordered eating were similar in biological and adoptive siblings (8–29%). The 
correlation of symptoms between the pairs of biological siblings was present and 
significant, while no correlation was observed between pairs of adopted sibling. 
These results indicate the main role of genetic influence, responsible of 59–82% of 
the variance, while the influence of a shared environment appeared negligible. Even 
if the study is carried on female sample, Klump affirms that genetic and environ-
mental architecture appears to be similar across the sex and the spectrum of the 
disease [33].

The preliminary research of genetic factors of AN initially addressed family 
members, co-twins, and siblings of probands developing an indirect study on inheri-
tance. Subsequently, many studies were oriented to find a direct relation between 
inheritance of AN and gene variations.

A review on this argument by Manzato et al. reported that the research was ini-
tially directed—according to an “a priori hypothesis”—to find variations in candi-
date genes1 or to find polymorphic variants of many genes controlling energy 
homeostasis and eating behaviors such as neurotransmitter systems (reward 
 system) [34].

Identification of a particular candidate gene association or polymorphic variants 
did not result in a conclusive response. In fact, most results have not been subse-
quently confirmed by larger samples nor by subsequent genome-wide association 
studies [35].

In recent decades, modern technology applied to genetic studies allowed to 
investigate the entire genome by performing genome-wide association studies 
(GWASs), and this technology was used in many psychiatric diseases, including 
also AN [36].

Boraska et al. in 2014 reported the global meta-analysis results of single nucleo-
tide polymorphisms (SNPs) in case-control analysis in AN. Although SNPs were 
involved in AN in multiple chromosomes and positions, the authors concluded that, 
even though GWASs appear to be the right way versus a better comprehension of 

1 Candidate gene is a predefined gene of interest that may be associated with a phenotype or disease 
of specific most often selected on the basis of a biological hypothesis.
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the biological basis of AN, it is mandatory to study larger samples to get reliable and 
repeatable results [37].

Duncan et al. in 2017 identified a genome-wide significant locus on chromosome 
12, in a region associated with type I diabetes and autoimmune disorders as well as 
insulin metabolism. Positive genetic correlations were found also between AN, neu-
roticism, and schizophrenia, while significant negative genetic correlations were 
observed between AN and body mass index, insulin, glucose, and lipid pheno-
type [38].

Watson et  al. recently reported the genome-wide association study of a large 
sample (16,992 cases) of AN and controls (55,525), combining data from the “AN 
Genetics Initiative” (ANGI) and the “Eating Disorders Working Group of the 
Psychiatric Genomics Consortium” (PGC-ED).

In his study, a promising significant genetic correlation was found not only with 
psychiatric disorders but also with physical activity and metabolic (including glyce-
mic), lipid, and anthropometric traits. In light of these findings, the authors suggest 
a “rethinking” of AN as a “metabo-psychiatric” disorder [39]. The “genome-wide 
association studies” appear—different from the previous studies—to give more reli-
able responses about the associations of genetic variants with AN.

It is important, however, to point out that AN, as well as many other psychiatric 
diseases, cannot be considered a strictly genetic condition since the expression of 
genes possibly involved in its etiopathogenesis may or may not be activated. The 
phenotype of the disease probably represents the result of a dynamic interaction 
between genotype and multiple environmental factors possibly linked through an 
epigenetic mechanism according to a recurrent model of many psychiatric dis-
eases [40].

Different from genome sequence, epigenetic mechanisms are dynamic and can 
vary depending on tissue types, age, and stage of development. Epigenetic mecha-
nisms are also subject to a wide range of confounders by multiple environmental 
stimuli including medication, stress, and tobacco use.

Hubel in his recent review concludes that “The field of epigenetics in EDs 
remains ‘in its infancy’” and strongly recommends to take into account all environ-
mental variables [41].

Two main environmental factors could act through an epigenetic mechanism: 
prenatal exposure to androgens and pubertal dysmorphic hormonal cascade.

Going back to the reasons of the sexually dysmorphic prevalence of AN, we have 
seen that genetics in men has the same or even higher relevance as in women. What 
is responsible for a sexual dichotomy?

Among environmental factors, the exposure to maternal and fetal testosterone 
appears to have a critical role by determining a permanent and irreversible morpho- 
functional organization of the brain and fatty tissue sex oriented.

This complex morpho-functional organization—activation of reward circuits 
and attitude toward food and regulating energy metabolism and body weight—
results in a habitus oriented to anorexia and metabolic anabolism, so that high 
prenatal  exposure to androgens is associated with a reduced incidence of EDs 
[42, 43].

3 Eating Disorders in Males
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A research by Culbert on same sex twin males and females and opposite sex 
twins highlighted how the effects of prenatal testosterone on eating attitudes 
become evident during puberty and may play a role in sex-differentiated risk for 
EDs after mid-puberty. Androgens are protective in a female twin of an opposite 
sex pair, instead males with a female twin are at a higher risk AN than females. 
This suggests a possible link between intrauterine female hormone exposure and 
increased ED risk in men. Twin model represents a proxy for differential exposure 
to androgens since direct measures of overall prenatal testosterone exposure in 
humans do not currently exist [44]. The only indirect measure of prenatal andro-
gen effects—since the 13th week of pregnancy—is a lower ratio of index finger/
ring finger/length. 2D:4D lower ratios are associated with lower levels of body 
dissatisfaction, drive for thinness, dietary restraint, and binge eating in young 
adult males [45].

Klump speculates that, in females, the relatively low testosterone level before 
birth allows their brains to respond to estrogen during puberty, when hormones 
activate the gene contributors to the greater predisposition to EDs.

Furthermore, Klump observes that a combination of psychosocial risk and hor-
monal activation could account for puberty’s effect in females differently for males 
where puberty does not activate the genetic risk and psychosocial pressure is gener-
ally less strong. Heritability of EDs was 50% in males and constant through the differ-
ent stages of development (pre-puberty, puberty, and adulthood), while, in females, 
genetics was activated only at puberty [46]. It is also possible that an environment 
promoting thinness contributes to the overexpression of genes related to weight and 
appetite in vulnerable subjects [27]. Many other sex-neutral environmental confound-
ers—such as stress, diet, microbiota, drugs, disease, etc.—complicate epigenetic 
research, and sample sizes should be as large as those required for GWAS (if not 
larger) for discovering meaningful and replicable epigenetic risk factors in “epig-
enome-wide association studies” (EGWASs). Future research should also explore epi-
genetic mechanisms other than DNA methylation, including—but not limited 
to—histone modification, chromatin remodeling, and microRNA studies.

Genetics and epigenetics will represent a major field of research on EDs, specifi-
cally on AN since GWASs and EGWASs are nowadays recognized as the better 
tools for understanding the whole etiopathogenetic process of AN.

In conclusion, we quote the sentence of Zerwas and Bulik, who affirm that 
“Almost all risk and protective factors, both genetic and environmental, are proba-
bilistic, rather than deterministic” [47].
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4Eating Disorders in Midlife 
and in the Elderly

Emilia Manzato and Eleonora Roncarati

EDs often onset in adolescence or in early adulthood, but can persist or arise across 
lifespan and be present in midlife and in the elderly [1].

“Midlife”, the central period of a person’s life, is defined as the age between 45 
and 60, while “elderly” is defined as the age above 65 [2].

Most research studies have focused on the periods at higher risk for ED onset, 
and only recently they have paid some interest to EDs in adulthood.

The lack of attention regarding EDs in adults and in the elderly may be due to 
their reduced presence in both age groups and age-correlated prejudice.

“Ageism” is “the stereotyping of and discrimination against individuals or groups 
based on their age. Ageism can take many forms, including prejudicial attitudes, 
discriminatory practices, or institutional policies and practices that perpetuate ste-
reotypical beliefs” [3].

As the elderly population tends to increase (the Census estimates that by 2030, 
one in five persons in the United States will be over the age of 65 [4]) and as the 
ideal body image of women proposed by media becomes increasingly thinner, it is 
therefore natural to expect an increase in the prevalence of EDs both in adulthood 
and in the elderly population [5].

EDs in adults can be divided into two main groups: early onset (eating disorder 
(ED) episodes in adolescence which persist or relapse in old age) and late onset (ED 
episode which appears for the first time later in life). Although there is no complete 
agreement, ED onset after the age of 40 is generally considered as late onset [6].

Initially, the first descriptions of EDs in adulthood in scientific literature were 
viewed with much scepticism, and the first data were collected on case reports or on 
very restricted samples, mostly female.
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In 1976, Kellett et al. published the first case of anorexia nervosa (AN) with 
onset after menopause: a widow of 54 years of age with severe weight loss over a 
period of 3 years. She reported altered body image; she refused “phobic foods” 
and used purgative practices such as laxatives, diuretics and self-induced vom-
iting [7].

In 1979, Carrier in his article used for the first time the term “tardive anorexia” 
to describe a case of AN with first onset after adolescence [8].

In 1988, Hsu and Zimmer described five cases of EDs in adulthood with phobia 
of fattening and depressive comorbidity [9].

In 1993, Hall and Driscoll described two ED cases, a 64-year-old man and a 
61-year-old woman, with a long persistence of disease—9 and 12 years, respec-
tively—and a long follow-up. The patients showed scarce awareness of their ED, 
and despite treatment, they died 2 and 5 years later, respectively [10].

In 1996, Beck et al. presented a review of 11 clinical cases of EDs in old age 
underlining the need “to alert clinicians to the category of late onset eating disor-
ders, especially to clinical features and treatment response” [11].

Scholtz et al. in 2010, in their interesting review on EDs in older women, reported 
that from 1976 to 2010, only 17 articles had been published on EDs in adults and 
older women for a total of 37 patients over the age of 50 [12].

Only in 19 patients the onset was really considered late onset occurring after 
50 years and not as a continuation of previous episodes.

However, they also emphasized that in most scientific articles, there were not 
enough anamnestic data to establish with absolute certainty whether the ED was a 
real late onset or a relapse of a previous episode in adolescence.

Since then, research studies have spread, and the number of samples increased, 
due to higher presence of EDs in adulthood and in the elderly and to the improved 
ability to intercept EDs in old people as well.

4.1  What Is the Real Prevalence of EDs or Altered Food 
Behaviours in Adulthood and in the Elderly?

It is difficult to collect reliable data of the real ED prevalence in these age groups. 
This is for several reasons, including the higher presence in adulthood and in the 
elderly of sub-threshold ED symptoms rather than full syndromes.

Data show a prevalence of 11% ED symptoms in females 45–55 years old and a 
prevalence of 4% of eating disturbed behaviours in females aged between 60 and 
70. The most frequent symptom is binge eating [13].

The use of compensatory practices seems to be less frequent than in young peo-
ple. Vomiting is a rare occurrence (1%); misuse of laxatives/diuretics is self-reported 
by 2.2% and 2.1%, respectively.

Full ED syndromes that have onset over 40  years have a prevalence of 
1.8–3.8% [14].

Mangweth-Matzek et al. assessed the presence of EDs in a large female com-
munity sample (475 women) in Austria and estimated that 3.8% of Austrian women 
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(60–70 years old) presented an ED. “Eating disorders not otherwise specified” were 
the most frequently reported disorders [15].

A recent study carried out on a large female sample reported the prevalence of 
3.25% of EDs (diagnosed according to the DSM-5 criteria).

In this study, binge eating disorder was the most prevalent ED (1.68%), followed 
by other specified feeding and eating disorders (1.48%) and bulimia nervosa 
(0.30%) [16].

It is even more difficult to study the ED prevalence on males, because even in old 
people EDs are more common in women. Furthermore, data are generally derived 
from studies on mixed samples.

Night eating syndrome (NES) has been included in “other specified feeding and 
eating disorder” in the fifth edition of the DSM in 2013, and its prevalence in the 
general population is estimated 1.5% [17].

Andersen et al. found that 9.1% of women aged 55 years and older reported get-
ting up during the night to eat [18].

NES in elderly population seems to link with several normal sleep changes that 
occur with ageing such as an increase of sleep latency (the time needed to fall 
asleep), light sleep and a decrease of slow-wave sleep and REM phase. Sleep 
becomes more fragmented with age, and the number of awakenings intensifies so 
that the time spent awake during the night increases as well.

Furthermore, older people may also be more prone to suffer from sleep disorders 
such as insomnia, sleep apnoea and sleep-related movement disorders than 
younger people.

A growing body of literature has suggested a link between sleep duration and 
obesity, but the results are mixed, and the nature of this relationship is still unclear. 
Among the various causes of this link, it has been suggested that sleep disorders in 
old people could increase hedonic eating, change eating habits and therefore become 
a risk factor for the onset of NES and obesity [19].

Other disturbed eating behaviours are present in the elderly.
Picking/nibbling is the most prevalent disturbed eating behaviour in adulthood 

and in the elderly: 36% of women aged 65 years and older reported eating between 
meals. The prevalence of picking/nibbling increases with age, and it is correlated 
with obesity [16].

The difficulty in diagnosing an ED in old people is also linked to a presence of 
many weight variations due to different physical factors. For instance, in meno-
pause, there could be an increase in weight with a redistribution of body fat. 
Furthermore, in the elderly, there could be a decrease in weight due to muscle mass 
loss and/or difficulty eating. Finally, there may be many weight fluctuations, related 
to the onset of physical illnesses that can obscure the presence of an ED.

Up to now, it is not completely clear how specific symptoms or the relationship 
between symptoms could change across lifespan to maintain an ED. Network anal-
ysis—a statistical approach that tends to identify central symptoms such as fear of 
weight gain, over-evaluation of shape and weight, dietary restrain, etc.—found that 
some central symptoms remain in ED patients regardless of the developmental 
stage [20].
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Overeating, binge eating, over-evaluation of shape and food avoidance can 
remain central symptoms across age, but the relationship between these symptoms 
can present many changes across age [21].

These symptoms could represent important target in the treatment of EDs in 
midlife and beyond, and the changes in the illness pathway could suggest a tailored 
treatment to address these changes.

EDs in old people have unique clinical characteristics [22].
In adulthood and the elderly, who suffer from AN achieve weight control mainly 

with food restriction and physical hyperactivity. The use of evacuative practices is 
less frequent in the elderly than in younger patients, and, in any case, there is a 
higher misuse of laxatives rather than self-induced vomiting.

Even in bulimia nervosa (BN), the binge eating episodes are usually accompa-
nied by non-evacuative compensatory behaviours with a lesser use of self-induced 
vomiting compared to young patients. In addition, in BN, there is a reduced pres-
ence of self-injury behaviours, compared to young people.

The most frequent psychiatric comorbidity of EDs in elderly is depression 
[23, 24].

Other differences between EDs occurring in adulthood and EDs in young people 
are triggering factors that belong—for the most part—to loss events such as family 
member’s death or onset of physical diseases.

Despite the lower severity of ED symptoms in old people, there are more medical 
complications than EDs in young patients. There is also a higher mortality risk due 
to cardiovascular, metabolic and bone complications. Furthermore, dietary restric-
tions correlate with a higher decrease in cognitive performance that generally 
accompanies the process of brain ageing [25].

Changes in physical form and consequent body dissatisfaction (BD) are impor-
tant risk factors for EDs in young people. Many research studies have highlighted 
the presence of BD as a risk factor for EDs among older women as well [26]. In 
fact, recent studies on body image showed that BD remains stable across the lifes-
pan and does not decrease with age in both sexes [27]. Higher BD correlates with 
disturbed eating behaviour (such as increase in binge eating, emotional eating and 
unhealthy weight control behaviours) and with distress, low self-esteem and 
depression.

Menopause can be a serious risk factor both for the hormonal oscillation that can 
cause an alteration of mood and hunger and for the changes in physical form that 
can push woman to use weight control practices [28].

In menopausal women, BD and depressive experiences could be related to the 
appearance of signs of ageing and to the redistribution of body fat in specific points 
(such as the abdomen) considered “focus of concern”.

Normal ageing typically moves women body weight/shape further away from 
the thin-ideal standard of female beauty proposed in Western culture by the media. 
This change might be promoted by pregnancy, decreased time for exercise, meno-
pause and use of drugs that may increase weight.

BD seems to correlate positively with the fear of ageing and with the intolerance 
to signs of body ageing [29].
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Moreover, in recent decades, pressure by media on midlife women to conform to 
thinner-ideal body has increased along with focus on an “ideal young body” and 
devaluation of older women’s body.

Thus, midlife and older women might be prone to increased ageing anxiety and 
both BD and EDs.

Some studies reported that women aged 60 years and older, who show less con-
cerns about weight and shape, have also a more relaxed attitude towards ageing [30].

Within this scope, we cite two old studies carried on midlife and elderly people, 
which focused on different aspects: one focused on body weight and the other one 
on dietary restriction. The different results of the two studies highlighted how the 
attitude and concerns about body shape changed at the end of the last century espe-
cially in the elderly population.

The first study, carried out in 1986 on a sample of 207 elderly people, investi-
gated their attitudes towards body image and showed that old people were more 
tolerant towards overweight and obesity than young people [31]. Elderly people 
paid less attention to the body shape and showed a lower interest in weight control 
and physical fitness.

The other study carried out some years later, in 1994, investigated eating behav-
iours and BD in a sample of 50 normal-weight women aged 60–70 years old. The 
study showed that about 50% of the sample followed dietary restriction to lose 
weight. None had started diets in their youth because at the time when they were 
teenagers, Europe was at war and food was scarce [32].

Part of the sample also reported having started following the first diets around the 
1960s, when the media began to propose a leaner ideal body image.

In old people, the protection factors against the ED onset are mainly related to 
relational aspects that might reduce the sense of fragility often present in the elderly, 
e.g. having a stable relationship, having children and having financial security. 
These factors help elderly people to have less concerns about body weight and 
shape. A study on sample of ED patients aged between 50 and 68 years, focused on 
relational aspects, highlighted that about half of the sample had no stable relation-
ship and those married reported serious relationship difficulties with the partner. All 
patients also had a very narrow or no social life [12].

Elderly patients complain of a lack of interest for EDs in old age and an attitude 
of prejudice (ageism) of therapists towards old people suffering from EDs. The 
majority of patients considers “group treatment” as the most useful treatment. 
Social support also plays an important role in ED recovery [33].

Research data on EDs in adulthood and the elderly suggest that, although EDs 
are not generally the first diagnosis option for patients with altered eating behaviour, 
these disorders should not be excluded from diagnostic possibility.

Furthermore, it seems essential to make an earlier diagnosis also in elderly peo-
ple to avoid serious internal complications—favoured by age—and to avoid worse 
prognosis linked to long duration of illness.

Since the presence of EDs in adulthood and in the elderly is not so sporadic and 
EDs tend to endure over time or relapse, it is mandatory to maintain contacts with 
young patients with EDs for a long time, even after their recovery.
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In conclusion, we must be aware that every change in weight and in eating 
behaviour at any age in both sexes could be due to an eating disorder.

4.2  Nutritional Requirements and Eating Disorders 
in the Elderly

EDs in adulthood and in the elderly are part of a complex organic framework and 
can lead to more serious complications than in young people [34].

Scientific evidence on nutritional requirements in the elderly are scarce, and 
there are few guidelines for nutrients according to different ages [35, 36]. 
Furthermore, it is not correct to compare people aged between 60 and 70 with peo-
ple aged 80 years and older [37, 38].

The variations in body composition, characterized by loss of active muscle mass 
and increase of fat mass (FM) in older individuals, lead to a reduction in BMR 
(basal metabolic rate) [39, 40].

In addition, there is a gradual decrease of physical activity, which could influence 
the assessment of caloric needs. Therefore, estimating energy requirement in the 
elderly is complex and depends on the age, on the presence of chronic illnesses and 
on the level of physical activity as well [41, 42].

An adequate protein intake in the elderly takes on special importance due to the 
highest prevalence of protein-energy malnutrition, often present in this age, espe-
cially in individuals aged 75 years and older. Even in the elderly, there are growth 
and tissue turnover and metabolic needs.

Protein deficiency can induce tissue wear, delay the healing process of bedsores, 
increase the risk of anaemia, decrease plasma proteins and immune system reac-
tions and cause oedema [43].

In the elderly, altered eating habits associated with altered processes of digestion 
and absorption may easily lead to a condition of hypovitaminosis [44, 45].

EDs cause altered food behaviours, such as food restriction or binge eating epi-
sodes, and can lead to malnutrition and severe medical complications [46, 47].

Specifically, dietary restrictions to control weight often link to protein-energy 
malnutrition (PEM) that might impair muscle tissue and essential body fat. PEM is 
defined as a “Deficiency syndrome caused by insufficient intake or malabsorption 
of macronutrients that supply energy and proteins to the body” [48, 49]. PEM is a 
frequent and serious problem in the elderly, and it might influence the underlying 
pathology and worsen the prognosis as well.

In AN, excessive intake of high-fibre foods along with food restriction might be 
less tolerated by older individuals. It could lead to gastrointestinal disorders and 
worsen malabsorption, particularly for some essential nutrients.

The presence of binge eating or picking/nibbling could be associated with over-
weight and obesity [50, 51]. The correlation between obesity and chronic diseases 
is heightened in the elderly [52].

The decrease of physical activity, due to “retirement” and physical disabilities, 
could also play an essential role in obesity development [53]. In the elderly, obesity 
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is also linked to a higher risk of cardiovascular diseases, reduced respiratory effi-
ciency and sleep apnoea syndrome, osteoarthritis, etc.

Furthermore, in the elderly, there is a correlation between obesity and cognitive 
impairment due to brain damage caused by substances such as adipocytokines, 
secreted by the adipose tissue and insulin resistance linked to increase of fat mass [54].
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5Eating and Weight Disorders in Sexual 
and Gender Minorities

Massimo Cuzzolaro

5.1  Introduction

Abnormal eating behaviors and unhealthy weight control practices are more com-
mon among girls and women than boys and men [1]. A recent systematic review [2] 
found that, in 94 studies, based on accurate diagnoses of eating disorders (ED), 
weighted average lifetime prevalences were:

 – 8.4% (range 3.3–18.6%) for women
 – 2.2% (range 0.8–6.5%) for men.

As a result, disordered eating behaviors (DEB), starting with anorexia nervosa 
(AN), have often been considered a woman’s illness, which still contributes to 
delaying the demand for help from male cases, which are increasingly frequent [3]. 
It should also be remembered that men with ED may present different characteris-
tics compared to female patients, such as muscularity-oriented concerns [4].

As for sexual and gender minorities, the study of ED is in its infancy but 
overgrowing.

In the United States, in 2018, a national survey found that more than half (about 
54%) of lesbian, gay, bisexual, transgender, and genderqueer (LGBTQ) youth sur-
veyed (1034, 13–24-year-olds) had been diagnosed with a full ED syndrome during 
their lifetime [5].

Many case-control studies have reported higher rates of ED and DEB in LGBTQ 
individuals compared to their heterosexual and cisgender peers [6, 7].
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Several case reports have also been published on the association between eating 
pathology, gender incongruence, and sexual orientation.

In recent decades, there has been a growing tendency to overcome binary, mutu-
ally exclusive classifications: man/woman, homosexuality/heterosexuality, and cis-
gender/transgender [8].

Even for the biological sex, the idea of distinct categories appears simplistic in 
light of a broad spectrum of variants [9].

As to the psychosocial concept of gender, empirical data show that there are 
more than two categories, and the term should instead indicate a dimensional psy-
chological variable that lies on a continuum [10].

The concept of gender identity appears today as a shifting landscape that spans 
nations and cultures [11].

The January 2017 issue of National Geographic magazine was dedicated to the 
theme “Gender revolution” [12]. Many Millennials—the generation that became 
adults around the third-millennium turn—reject male/female and heterosexual/
homosexual labels and challenge traditional gender stereotypes. They argue that 
sexual orientation and gender identity are much more fluid than previously thought 
and include various options [13].

However, social stigma, discrimination, bullying, homophobia, transphobia, and 
violence still affect gender and sexual minorities, with greater vulnerability in child-
hood and adolescence and persistent healthcare use difficulties.

Health services and healthcare professionals must acknowledge changes in both 
social customs and theoretical models. Recognition of the complexity of phenom-
ena related to sex, gender, and sexuality is essential to provide respectful and appro-
priate care for all, particularly in adolescence and young adulthood [14, 15].

5.2  Definitions and Acronyms

Sex at birth: anatomical-biological categorical variable. The legal sex is attributed 
at birth primarily based on the morphology of the external genitals and, if necessary, 
the karyotype, gonads, and hormones. An individual is classified as male, female, or 
intersex if it presents a mixture of biological characteristics (genitals, gonads, chro-
mosomes) male and female. The concept of sex spectrum has been remembered in 
the previous lines.

Gender role: set of social and cultural norms that indicate how men and women, 
respectively, should feel, think, behave, dress, talk, and interact. An individual may 
correspond more or less to the gender role that the society to which he or she belongs 
considers appropriate for his or her gender.

Gender non-conformity: to express gender, consistently and persistently, in ways 
that differ from the cultural norms associated with natal sex. For example, cross-
dressing or transvestitism indicates the habit of dressing in clothes that one’s culture 
associates with the opposite sex.

Gender: the term is sometimes used categorically, as a synonym for sex. But, 
strictly speaking, it refers to social and cultural characteristics rather than biological 
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ones. Therefore, it includes beliefs, values, feelings, attitudes, and behaviors learned 
from the paradigms of masculinity/femininity (gender role) of one’s own culture. 
For these norms, every human being builds, in the course of life, a particular way of 
being a man or a woman and testifies it every day through physical appearance, 
hairstyling, clothing, behavior, voice, and language (gender expression).

Gender identity: the consistent and persistent feeling and awareness that an indi-
vidual has of being male or female. The term trans-identity appeared in the early 
twentieth century to indicate a legal and social problem more than a medical one. 
The following terms are in use:

 – Cisgender: individuals whose subjective gender identity coincides with the gen-
der assigned at birth

 – Transgender: individuals whose subjective gender identity does not coincide 
with the sex assigned at birth: FtM (female-to-male) or MtF (male-to-female) 
transgender depending on whether the sex assigned at birth is female or male, 
respectively

 – Agender: people who do not identify with any gender and feel genderless or 
gender-neutral

 – Genderqueer: individuals who feel their gender unstable (from time to time, big-
ender, genderfluid, agender)

 – Pangender/omnigender: people who identify with all genders.

Gender incongruence: the transgender condition.
Gender dysphoria: living the transgender condition in a conflicting way and with 

a deep malaise.
Gender transition: the process (clothing, hairstyle, medical/surgical interven-

tions) through which transgender individuals try to make the appearance and func-
tions of their body similar to the gender they feel they belong to.

Gender confirmation medical and surgical treatments: interventions aimed at 
realizing the physical characteristics of the gender that a transgender person feels is 
appropriate. The Danish painter Einar Magnus Andreas Wegener (better known as 
Lili Elbe) was among the first cases of sex reassignment surgery (male-to- female) 
[16]. At the age of 48, between 1930 and 1931, Lili Elbe underwent four experimen-
tal surgeries in Germany, under the supervision of Magnus Hirschfeld, a sexologist 
who was a defender of sexual minorities. Lili Elbe died after the last surgery (con-
struction of a vaginal canal and uterus transplantation). Only later, in the second half 
of the twentieth century, did developments in endocrinology and surgery make gen-
der transition pathways possible and more and more frequent.

Gender confirmation surgery: surgery performed by a multi-specialist team to 
give transgender people the physical appearance and functions of the gender they 
feel they belong to.

Sexual orientation: an individual may feel sexually attracted to people of the 
opposite sex (heterosexual), of the same sex (homosexual), or of both sexes (bisex-
ual) or feel no sexual attraction (asexual). Homosexuality and bisexuality can be 
associated with both cisgender and transgender conditions.
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LGBT: acronym for lesbian, gay, bisexual, and transgender.
LGBTI: acronym for lesbian, gay, bisexual, transgender, and intersexual.
LGBTQ: acronym for lesbian, gay, bisexual, transgender, and genderqueer.
LGBTQ+: abbreviated acronym for LGBTQIP2SAA (lesbian, gay, bisexual, 

transgender, genderqueer, questioning, intersex, pansexual, two-spirit, asexual, 
ally). Two-spirit refers to Native Americans who feel inhabited by two spirits, one 
male and the other female. Ally refers to those who support the community while 
not being part of it.

TGNC: acronym for transgender and gender non-conforming.

5.3  Gender Identity and Sexual Orientation in DSM and ICD

Medical and psychiatric taxonomies are deeply affected by the evolution of scien-
tific knowledge and treatment techniques and the customs and normative values of 
each society and historical era. This case is especially evident for sexuality, gender 
identity, and gender expression.

Current classifications oscillate between nosologomania [17]—with a continu-
ous proliferation of diagnostic categories—and depathologization in the name of 
human rights and the defense of minorities from discrimination and social stigma [8].

Some historical references to the two globally used classification systems—ICD 
(all diseases) and DSM (mental disorders)—may help understand the changes 
over time.

The search for a universal catalog of diseases for statistical purposes dates back 
to the mid-nineteenth century. Medical statisticians such as Jacob Marc d’Espine, 
William Farr, and Jacques Bertillon laid the foundations [18].

In the beginning, it was a matter of nomenclature of the only causes of death.
In 1900, to build a globally used diagnostic tool, the French government orga-

nized in Paris the first International Conference for the revision of the Bertillon or 
International Classification of Causes of Death. The first International List of 
Causes of Death (sometimes referred to as ILCD-1) was produced. Four other revi-
sions followed, respectively, in 1909, 1920, 1929, and 1938.

In 1948, the French government and the newly formed World Health Organization 
(WHO) set up in Paris the International Conference for the Sixth Decennial Revision 
of the International Lists of Diseases and Causes of Death. This sixth revision—
International Statistical Classification of Diseases, Injuries, and Causes of Death, 
later named ICD-6—extended the catalog to all diseases, injuries, and causes of 
death, including non-fatal diseases and mental illnesses [19].

Homosexuality was among the latter as “a sexual deviation” within the diagnos-
tic cluster “Disorders of character, behavior, and intelligence” (Fig. 5.1).

From that time, WHO was responsible for periodic revisions of the official and 
internationally shared medical nomenclature. The three subsequent reviews—1955 
(ICD-7), 1965 (ICD-8), and 1975 (ICD-9)—continued to classify sexual deviance 
as psychiatric disorders.
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In 1992, the tenth edition (ICD-10) replaced homosexuality with the “ego- 
dystonic sexual orientation” category, explicitly stating that sexual orientation by 
itself is not to be considered a disorder [20].

In 2019, the eleventh revision (ICD-11) was presented. It is expected to be imple-
mented on January 1, 2022 [21]. In the ICD-11, the term homosexuality has 
disappeared.

As for the Diagnostic and Statistical Manual of Mental Disorders (DSM), pub-
lished by the American Psychiatric Association (APA), homosexuality was classi-
fied among the mental disorders both in the first edition of 1952 [22] and in the 
second edition of 1968 [23].

The year 1973 was the turning point, mainly due to gay and lesbian activism and 
the anti-psychiatry movement. The APA Board of Trustees decided to remove 
homosexuality from the DSM. A 58% majority of APA members voted in support 
of this decision, and the DSM-II replaced the word homosexuality with the ambigu-
ous expression “sexual orientation disturbance” to be applied when a person is in 
painful conflict with the direction of his/her sexual urges. As a result, the DSM no 
longer considered homosexuality disease per se but continued to consider sexual 
conversion therapies legitimate (in theory from homosexuality to heterosexuality 
and vice versa).

Seven years later, in an attempt to make the nomenclature less vague, the DSM- 
III [24] replaced “sexual orientation disturbance” with “ego-dystonic homosexual-
ity,” a psychiatric diagnostic category to be applied to people in conflict with their 
homosexuality.

Finally, in the subsequent revision (DSM-III-R) [25], homosexuality fell out of 
the DSM [8].
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For the variants of gender identity—an emerging twenty-first-century problem—
the taxonomy has followed a similar path [26].

In DSM-III (1980), DSM-III-R (1987), and DSM-IV (1994), the transgender 
condition was considered a psychiatric disease with a specific diagnosis, “gender 
identity disorder.”

In 2013, DSM-5 abolished that diagnosis and introduced the diagnostic category 
“gender dysphoria” [27]. The phenomenon considered pathological is not the trans-
gender condition itself, but the possible clinically significant distress.

The ICD-11 made a different choice and eliminated the diagnostic categories 
“gender identity disorder of children” and “transsexualism” that were in Chap. 5 
(“Mental and Behavioral Disorders”) of ICD-10 [20]. Instead, two new diagnostic 
categories were introduced: “gender incongruence of childhood” and “gender 
incongruence of adolescence and adulthood.” Furthermore, they were not included 
in Chap. 6 (“Mental and Behavioral Disorders”) but placed in a new chapter, 
“Conditions Related to Sexual Health” [21].

The ICD-11, therefore, depsychiatrized trans-identities but maintained a medical 
diagnosis, independent of dysphoria, to allow transgender people adequate health 
insurance coverage for gender-affirming treatments (psychological, social, medical, 
and surgical).

Table 5.1 shows the changes from DSM-I to DSM-5 and in ICD-11.
The depathologization/depsychiatrization of variants of sexual orientation and 

gender identity is an achievement in terms of human rights, considering the weak-
ness of psychiatric diagnoses based essentially on syndromic descriptive criteria.

However, one must not believe that this passage is sufficient to simplify the com-
plexity of sexual and gender issues and to solve the deep psychological conflicts, 
conscious and unconscious, which often accompany them and which are not only 
the effect of social discrimination and internalized stigma.

Table 5.1 Gender identity and sexual orientation in DSM (from DSM-I to DSM-5) and ICD-11

DSM-I DSM-II DSM-III DSM- III- R DSM-IV DSM-5 ICD-11

1952 [22] 1968 [23] 1980 [24] 1987 [25] 1994 [28] 2013 [27] 2018 [21]
Homosexuality Homosexuality

(sexual 
orientation 

disturbance)a

Ego-dystonic 
homosexuality

– – – –

– – Gender identity 
disorders

Gender 
identity 

disorders

Gender 
identity 

disorders

Gender 
dysphoria

Gender 
incongruenceb

aThe American Psychiatric Association (APA) removed the diagnostic category Homosexuality from 
DSM-II in 1973 but retained the category “sexual orientation disturbance” (ego-dystonic sexual 
orientation)
bThe ICD-11 diagnostic categories Gender incongruence of childhood and Gender incongruence of ado-
lescence and adulthood are not included in the chapter on Mental and Behavioral Disorders, but they 
appear in a new section, Conditions Related to Sexual Health
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5.4  Eating-Related Pathology in Sexual Minorities

Studies on ED in gay and lesbian adults are the oldest and most numerous. Those on 
adolescents and bisexuals are more recent and still limited.

According to a thorough review of the literature, data on prevalence rates of DEB 
and ED among lesbian adolescents and adults are more heterogeneous and uncer-
tain than other LGBT subgroups [7].

In the past, some research has led to the hypothesis that female homosexuality 
was even a protective factor for eating psychopathology, as opposed to the male one, 
recognized as a risk factor [29]. Feldman and Meyer, using the WHO Composite 
International Diagnostic Interview, found that there were no differences in eating 
disorder prevalence between lesbian, bisexual, and heterosexual women [30]. Other 
studies supported the idea that lesbians and heterosexual women showed more simi-
larities than differences in eating attitudes and behaviors.

However, in the Pittsburgh Girls Study, sexual minority women reported higher 
BMI values and higher eating psychopathology levels than heterosexual peers. 
Body dissatisfaction mediated the relationship between BMI and eating pathology, 
and sexual minority status did not mitigate association levels [31].

According to other recent studies, eating pathology rates are higher in both gay 
and lesbian adolescents and adults than their heterosexual peers [32, 33].

In the Healthy Minds Study (36,691 cisgender men and 81,730 cisgender 
women), 15.7% of participants self-identified as sexual minorities. The self-reported 
lifetime ED diagnosis rates were higher in gay and bisexual men and lesbian, bisex-
ual, and questioning women than heterosexual men and women, respectively [34].

In a sample of public high school adolescents, gay men performed intense physi-
cal activity, ate little, vomited to lose weight, and took diet pills more often than 
heterosexual peers [35].

An online survey examined 2733 sexual minority males in Australia and New 
Zealand. Almost all (98.2%) used pornography (median use 5.33 h per month). The 
intensity of the use of pornography was correlated with body dissatisfaction (par-
ticularly with height, fat, muscularity), eating disorder symptoms, drive for muscu-
larity, and thoughts around the use of anabolic-androgenic steroids [36].

Homosexuality seems to be a risk factor for ED in males, also in non-Western 
countries [37].

In recent years, some research has also evaluated food addiction symptoms (irre-
sistible craving for highly rewarding foods): Rainey et al. found a double prevalence 
in sexual minorities compared to heterosexual counterparts [38].

5.5  Eating-Related Pathology in Gender Minorities

The scientific literature on eating pathology in transgender and gender non- 
conforming individuals is more recent, and studies with adequate samples and 
robust methodology are still few.
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Several studies report, in general, a higher prevalence of mental disorders among 
transgender people than among cisgender ones.

Data from the 2015 to 2017 Healthy Minds Study (65,213 students, including 
1237 gender minority persons) report a higher prevalence of psychopathological 
symptoms in transgender and gender non-conforming students than in others (78% 
versus 45%). The symptoms were depression, anxiety, DEB, self-injurious behav-
iors, and suicidality [39].

As regards, in particular, the psychopathology of nutrition—full-syndrome ED, 
subclinical ED, and DEB—transgender adolescents and adults usually report eating 
pathology rates higher than their cisgender peers [5–7, 40, 41, 33].

Only a few articles presented contradictory results, e.g., lower levels of binge 
eating and excessive exercise in transgender individuals than in cisgender peers [42].

The case reports on MtF transgender people typically indicate a powerful drive 
for thinness aimed to make the body thinner and more feminine [43].

Hepp et al. described the case of male twins at birth, monozygotic, who during 
childhood both showed gender incongruent behaviors [44]. Later, one called him-
self MtF transgender and asked for gender confirmation treatment. The other main-
tained a male identity but with a non-conforming gender expression (effeminate 
appearance and clothing). The orientation of both twins was homosexual. In adoles-
cence, both had developed AN. The article raised questions about the interweaving 
of hereditary and environmental factors.

The case reports on ED in FtM transgender people are less numerous.
A 13-year-old FtM transgender person with AN said she wanted to increase mus-

cle and block breast growth [43].
Strandjord and Rome discussed the case of a 16-year-old girl with AN (BMI 

14.9  kg/m2) who had started outpatient family-based therapy without any doubt 
about her gender identity [45].

Only after a few months, when she had recovered a healthy weight, she revealed 
that she felt like a boy in a girl’s body (FtM transgender) and asked for additional 
counseling regarding gender.

An intense drive for thinness is typical of MtF transgender people. In this case, 
according to the patient, the restrictive behaviors aimed to make the forms of a 
female body disappear.

The patient undertook individual psychotherapy and hormone therapy (testoster-
one) and underwent a bilateral mastectomy at age 19. This transgender man reported 
an improvement in anxiety and discomfort for the body, openly assumed the male 
identity, and began a romantic relationship with a woman. However, 10  months 
after surgery, he resumed restrictive eating and excessive exercise (BMI 17.9 kg/m2).

This case report was the first to describe the effects of gender confirmation treat-
ment on eating behaviors, albeit with a brief follow-up.

5.6 Health Problems in Sexual and Gender Minorities

The prevalence of physical and mental health problems—including ED—is higher 
in gender and sexual minorities than in the general population [39, 46, 47].
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In China, a recent no-school-based study involved over 12,108 adolescents and 
found that transgender and gender non-conforming (TGNC) individuals, compared 
with their cisgender counterparts, reported lower overall health and poorer mental 
health with a higher rate of self-harm and suicidal ideation [47]. The Chinese 
research has the merit of examining the differences in mental health risk among the 
different subgroups of young transgender individuals and found that the risk for 
ideas and suicide attempts was uniformly high.

5.7  What Factors Contribute to the Increased Vulnerability 
of These Populations?

First of all, it is useful to recall the minority stress model (MSM), which was ini-
tially applied to lesbian, gay, and bisexual populations [48] and then extended to 
transgender and gender non-conforming persons [49].

This conceptual framework gives an essential role to the effects of prejudice, 
social stigma, discrimination, parental rejection, and peer victimization (defined 
distal stressors). Such distal stressors interact with internal factors (proximal stress-
ors): hiding/concealing sexual orientation and gender identity issues, expectations 
of rejection, internalized stigma, internalized homophobia, and internalized trans-
phobia. Of course, in the MSM application, it is necessary to consider each culture’s 
specific characteristics [50].

Secondly, in sexual and gender minorities, body image dissatisfaction (BID) is a 
core stressor and represents, as is known, a significant risk factor for the develop-
ment of eating pathology [51].

A multicenter European study confirmed that discomfort and shame are mainly 
focused on parts and characteristics of the body more related to the natal sex in 
male-to-female (MtF) and female-to-male (FtM) young gender dysphoric 
adults [52].

In a matched control study, transgender participants (MtF and FtM) reported 
greater body dissatisfaction not only for sex-identifying body parts but also for body 
shape and weight. MtF transgender individuals appeared to be at particular risk for 
eating pathology [53].

Appearance ideals are inspired by family, social media, LGBT-specific media, 
LGBT communities, and dating apps. Stereotypes correspond to one’s gender and 
sexual subjective identity but do not differ substantially from heterosexual and cis-
gender peers. Many MtF transgender individuals have a thin ideal. Instead, a muscle 
ideal is more common among FtM transgender persons. Many gay men aspire to a 
muscular and lean body [54, 7].

An updated systematic review with meta-analysis concluded that gay men report, 
on average, more BID than heterosexual men, while lesbian women have less body 
image dissatisfaction (BID) than heterosexual women but more compared to gay 
men [55].

There are few studies on body image and bisexual orientation. An Italian online 
survey on the role of sexual orientation in cisgender people found that gay men and 
bisexual women reported higher body weight dissatisfaction and distorted body 
shape perception than other groups [56].
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Thirdly, childhood traumatic experiences have a potential impact on mental 
health. An online cross-sectional survey of 3508 LGBTQ+ youth (age 14–18) found 
significantly higher rates of adverse childhood experiences than the general popula-
tion [57].

An American study examined 2818 patients treated for ED. 471 (17%) belonged 
to sexual and gender minorities. At the beginning of treatment, LGBT patients 
reported experiences of sexual abuse and other trauma (bullying, verbal/physical/
emotional abuse) with a significantly higher frequency than others [58].

Parker and Harriger tried to extract from the empirical literature the risk factors 
for ED and DEB distinguishing them for each of the different subgroups (lesbians, 
gay males, female bisexuals, male bisexuals, MtF and FtM transgender and gender 
non-conforming people) and, in each subgroup, for two age groups (adolescents and 
adults) [7].

However, it seems difficult to derive sufficiently specific indications, useful to 
differentiate treatment and prevention programs. Several factors are shared with 
many or all subgroups, and most of them are recognized as risk factors for the devel-
opment of eating pathology in cisgender and heterosexual individuals as well. A list 
of the main risk factors includes, in alphabetical order [41, 7]:

 – Anxiety
 – Body image dissatisfaction
 – Body shame
 – Bullying
 – Childhood traumatic experiences
 – Depression
 – Higher BMI
 – History of childhood sexual abuse
 – Low self-esteem
 – Low support from family and friends
 – Pornography use
 – Reaching sexual minority developmental milestones at a younger age (in particu-

lar, first identifying as a sexual minority in early adolescence is associated with 
worse mental health [59])

 – Sexual objectification experiences
 – Shame
 – Weight-based victimization.

Many factors appear to be mutually intertwined.
For example, bullying and sexual abuse are shared risk factors for obesity and ED.
This event also happens in heterosexual and cisgender people. A large Australian 

study recently confirmed that lifetime histories of bullying and/or sexual abuse were 
associated with an increased risk of obesity and ED symptoms [60].

Weight-based victimization (WBV, a form of bullying) and, in particular, weight 
teasing from different sources (family, friends, peers, teachers) affect many young 
people with overweight/obesity and promote the development of internalized weight 
bias, negative emotions, and avoidance behaviors [61].
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According to the interpersonal model of eating disorders [62], negative social 
interactions (in particular, feeling devalued) lead to self-disorders (low self-esteem 
and negative affect) which, in turn, initiate and maintain disturbed eating behaviors 
(e.g., dieting to improve self-esteem and binge eating to soothe unpleasant emotions).

In the case of sexual and gender minorities, overweight/obesity can produce a 
double stigma.

Himmelstein et  al. recently investigated WBV in a large national sample of 
LGBTQ adolescents (LGBTQ Teen Study, 9679 participants, mean age 15.6 years, 
37.2% overweight/obesity). More than half of the participants reported WBV expe-
riences from peers and family. WBV was associated with more unhealthy eating and 
weight control behaviors and less physical activity [63].

The literature on protective factors for eating psychopathology is limited both in 
general and for sexual and gender minorities. A protective role is recognized for 
factors such as [7, 41, 64, 65]:

 – Being in a stable relationship
 – Masculinity (gender role), regardless of natal sex
 – Self-compassion
 – Family support
 – Social support.

As for attending LGBT-specific community spaces, for some individuals, it has 
protective effects on their acceptance of themselves and their physical appearance, 
but in others it increases the sense of inadequacy compared to ideal stereotypes [54].

5.8  Concluding Remarks and Clinical Suggestions

Gender identity and sexual orientation issues are often associated with unhealthy 
eating and weight control behaviors.

Beyond the distal and proximal stressors identified by the minority stress model, 
other individual risk factors are at stake. They are related to life history, family dys-
function, traumatic experiences, body image, intrapsychic functioning, socioeco-
nomic status, ethnicity, and culture.

Usually, DEB arise during or after assuming a transgender identity. Sometimes, 
however, gender incongruity comes to light only after the diagnosis of an eating 
disorder [45].

The symptoms do not differ significantly from cisgender and heterosexual 
patients [7, 38]: fasting, binge eating, self-induced vomiting, craving for addictive 
foods, body weight and shape overconcern, excessive exercise, and misuse of diet 
pills, laxatives, and steroids.

In clinical practice, recent guidelines [66, 67] recommend considering gender 
and sexual orientation issues in the evaluation and treatment of patients with ED.

It should be noted that gender and sexual minority individuals with ED start, 
on average, later an appropriate treatment and have more severe initial symp-
toms [58].
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The effectiveness of therapies available for eating and weight disorders should 
be evaluated including individuals who are gender variant or gender non- 
conforming. For example, the Canadian 2020 guidelines suggest studying the 
effects of family- based treatments for children and adolescents across the gender 
spectrum [66].

Suicidal ideation and self-injurious behavior are particularly frequent [47]. In the 
American study mentioned above, 58% of LGBTQ youth with a lifetime diagnosis 
of ED reported suicidal ideation [5].

Regarding gender-confirming treatments in adolescents with gender incongru-
ence, in November 2017, the Endocrine Society published a guideline suggesting 
that most individuals have the mental capacity to give informed consent to these 
irreversible interventions by age 16 years old. However, hormone treatment is not 
recommended before puberty, and special attention is required during adoles-
cence [68].

Nonetheless, in the case report of Ristori et  al., two adolescents with gender 
dysphoria and AN symptoms were treated with gonadotropin-releasing analogs 
(GnRHa). The therapy resulted in pubertal suppression with an improvement in 
psychological functioning and DEB. In these cases, the authors suggest that the fear 
of weight gain and disturbed eating behaviors should be considered symptoms of 
gender incongruence and not AN symptoms and treated accordingly [69].

However, the improvement of gender dysphoria after gender-confirming treat-
ment does not always lead to an improvement in associated psychopathological 
disorders. The body image issues do not always improve [70]. As for DEB some 
patients continue to need the help of an ED team [45].

Reliable studies with adequate samples on the long-term evolution of eating- 
related pathology after gender confirmation therapy in adolescents and adults are 
still lacking. Accurate, multidimensional research with long follow-ups before, dur-
ing, and after gender-confirming treatments is needed.

Furthermore, the analysis of separate data by subgroups—lesbian women, gay 
men, bisexual women and men, MtF and FtM transgender people, and genderqueer 
persons—is still insufficient and is recommended in future studies on gender and 
sexual minorities [7, 71].
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6.1  Human Development

Everything that is loved grows, Father Vincenzo Sorce used to repeat [1], which is 
equivalent to observing that those who are not loved, that is the unwelcome child, 
suffer damage to the development of the brain architectures that expose them to 
developmental disorders, like ADHD, during childhood and can further develop 
into behaviour disorders and drug use disorders during adolescence as evidenced by 
research conducted at Harvard Child Development Institute [2].

Our biological structures are predisposed to welcome. When we are born, we are 
in a state of absolute dependence, and we are biologically built to live the condition 
of dependence, which in the initial stages of life is the most total. The quality of the 
mother–child interaction is the tool that lays the foundation for later emotional regu-
lation and cognition [3], the qualities that are most involved in the formation of 
addiction.

Human history starts from a condition of radical dependence and develops a 
trajectory aimed at a progressive, even if never completely realized, autonomy.

This is the direction of the human development process.
The paths from dependence to autonomy is far from linear.
A text by Ogden [4] talks about unlived lives; the hypothetical lives that the indi-

vidual could have developed and followed if in certain circumstances, such as suf-
fering an accident or met someone other, he would have had other occurrences. 
Inside the individual there remains a memory of unlived lives, memories of sketched 
hypotheses and for some reason that did not happen. Those memories give rise to an 
emotional background of melancholy for the renunciations that are inherent in them.
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Growth is the mixture between opportunities, accidents and choices. Therefore 
between decisions, openings, conquests and renunciations, where from a numerical 
point of view the latter far outweigh the former, there are always many more hypoth-
eses that could have been explored than realities.

The process of building the human person that passes from the most absolute 
dependence to an autonomy, never completed, is the meaning of growing up and 
becoming a person. The arrow of growth is sustained with a series of 
renunciations.

Learning to bear frustration is one of the major skills that is required for the 
human being. The strength of resilience to frustration is a buildable quality, which 
helps to face the defeats and losses in life by keeping hope high and knowing how 
to resist frustrations. [5]

As human beings we have to face an existential enigma: even if you are well 
trained to consider one’s limitations due to the continuous renunciation of impos-
sible evolutionary hypotheses, it can happen that the individual becomes so continu-
ously fixated on his need to own a certain object or to assume a behaviour so that 
that evolutionary trajectory, made up of achievements flanked by multiple frustra-
tions, seems to be interrupted. He fixes his attention on an object or behaviour and 
starts wanting that object in every way.

It seems that the development process no longer receives the signal to stop. The 
individual can continue to carry out a series of human tasks but an object or behav-
iour appears in his existential trajectory and becomes, for him, the source of all 
desire for a paralysing fixation. He wants that object, he desires that object, he has 
become addicted to that object.

We enter into that phenomenology that became so widespread over the last few 
decades: addiction, or rather addictions, due to the many expressive declinations 
that it can assume [6].

On the perspective of the WHO (1948) health is a positive condition not limited 
to the absence of disease that measures the level of psychic, physical, relational and, 
according to some authors, spiritual well-being, addiction is what is on the oppo-
site end.

In fact, while health is the level of equilibrium that the individual has in terms of 
calm and inner safety, of experience, immersed in the historical-social and rela-
tional contexts of his vital expression, addiction is the escape from oneself from the 
control point of the inner balance/imbalance. Human vitality is the continuous 
transfer of energies through neural pathways. The impetus for those innumerable 
processes comes from the stimuli. The basins of the stimuli are the external world, 
made up of nature and people, the body with its signals and the memories stored in 
us; in a word, reality. It continually launches its stimuli to human beings. In people 
with addiction, the addictive substance or behaviour is the underlying trigger for the 
behaviour.

6.2  Addiction

When the International Society of Addiction Journals Editors was founded in 2001, 
part of the discussion led by Edward Griffith centred on the choice of the term that 
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defined the field of scientific interest and which ended up in the society’s acronym, 
ISAJE. https://www.isaje.net/

For the Italian, the reflection could seem distant, given that in any case in my 
language I would have used “pathological addictions”, but Addiction was chosen 
instead of Dependence to underline the neurobiological and psychic internal aspect 
that pushes the subject to addictive behaviours towards the object/behaviour without 
which existence seems meaningless. The fundamental vector would therefore be the 
pathology in the subject rather than the force of the external object.

The construct of Addiction, despite an overwhelming literature, is still controver-
sial. Its implications are pervasive. For this reason, various descriptions and theories 
have followed on the subject of pathological dependence, addiction.

Although it is not accepted within the DSM-5 [7] because it is considered not 
sufficiently supported by research evidence, it is too polluted by its media use, the 
practical use of the term Addiction is found more and more frequently in thesis, 
publications, titles and reports, including this article.

The term Addiction is therefore used both from the point of view of the phenom-
enological description of behaviours that go under the banner of compulsiveness 
and impulsivity both for neurobiological configuration and even more openly for its 
clinical value.

The fate of this name is really strange also because the journal that has the high-
est Impact Factor in the field of addiction is exactly called Addiction (https://www.
addictionjournal.org)

The first edition of Addiction dates back to 1884 as a scientific journal of the 
Society for the Study on Addiction: the start of publication however occurs before 
the release of the first DSM. Addiction is therefore the most historic, the most titled 
and the most authoritative journal in the sector. Its policy recognizes all behaviours 
marked by impulsiveness and loss of control, from legal drugs to illegal ones to 
additive drug-free behaviours of which, however, the DSM-5 recognizes only path-
ological gambling for now.

The gap that exists between seeing it always everywhere and stabilizing its data 
is even more open, if it is possible, in relation to alcohol of which our civilization 
has millennia of experience with [8], and the food that is an important part of every-
one’s daily life.

For a long time the term drug dependence has been used and subsequently often 
replaced by pathological dependence; Drug Abuse or Substance Abuse or 
Dependence, again in DSM IV to switch to Drug Related Disorders and Addictive 
Disorders in DSM-5

Addiction makes some experiences easier and more rewarding and, conversely, 
other different experiences increasingly difficult and less rewarding. Either due to 
initial difficulties or thanks to gratifications, the person ends up favouring certain 
habits (of drug use or behaviour) at the expense of others. Addiction is a disease of 
the brain that structures itself following its experiences.

The National Institute of Drug Abuse (NIDA) [9] uses the term Addiction to 
describe compulsive drug seeking despite the negative behaviours and negative con-
sequences of which the subject is aware. Addiction is a chronic disorder with 
relapses characterized by compulsive and continuous research, despite the negative 
consequences and with effects of modification of the brain architectures; therefore 
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it is considered both as a complex brain disorder and as a mental illness at the 
same time.

Although controversial, addiction theories recognize the etiological importance 
of environmental and cognitive factors in addition to neuro-biological predisposi-
tions. There is a great power of the environment (family, friends, education, media, 
language, market, culture) to facilitate or compromise the delicate balance between 
pleasure and addiction [10].

The aforementioned definition appears inadequate when referring to the evolu-
tion of the “market for substances and lifestyles”. Both the consumption of legal or 
illegal or prescription drugs and the impulsive-compulsive behaviours are so preva-
lent that they can be considered common.

It would therefore not be possible to argue that addictive behaviours are wide-
spread if we include only those that are continuously activated by craving.

We therefore fell into the dilemma: is addiction just the severe degree of 
impulsive- compulsive disorders sedated/modulated by drugs or behaviours or does 
it embrace all consumption and impulsive-compulsive behaviours?

I believe we have to accept that the term Addiction ends up defining both the 
most severe degree of disorder from the use of legal or illegal substances and the 
plethora of all forms in which human conduct is declined in terms of dependence on 
an object (drugs, food, money, objects) or behaviour (gambling, video-chat Internet, 
shopping, sex). Addictions that can coexist, can follow each other according to an 
unpredictable pathway, order, forcing the clinician to follow even sudden diagnostic 
migrations.

In fact, individual stories do not require any predefined path within the spectrum, 
leaving all evolutionary possibilities open to the person.

Goodman [11] proposed criteria for defining addictive behaviours (with or without 
substances):
1. The inability to resist the urge to adopt that behaviour
2. The growing internal tension before starting the behaviour
3. Pleasure or relief at the moment of action
4. The loss of control from the very beginning of the behaviour
5. At least five of the following eight criteria:
   – Frequent preoccupation with behaviour
   – The commitment due to that more intense or longer than expected behaviour
   – Repeated efforts to reduce or quit
   – The considerable time spent realizing the behaviour or recovering from its effects
   – The reduction of social, professional, family activities determined by behaviour
   – Engagement in behaviour prevents the fulfilment of social, family or professional 

obligations
   – Perseverance in behaviour despite physical, social or financial problems
   – A state of agitation and irritability if it is possible to implement the behaviour
Inside these criteria there are an enormous quantity of human behaviours that can be 
considered as addictive.

The complication of the Addiction construct increases because, alongside the 
disorders related to substance use, a new category is introduced that already absorbs 
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previous frameworks and criteria disseminated above the chapter of loss of control 
and forms a new dimension: Addictive Behaviours. There are addictive behaviours 
without the use of substances. The DSM-5 declares them to be equivalent in terms 
of the neuronal process. Curiously, he recognizes only one form of Addiction, path-
ological gambling: the implicit is that, once some epidemiological steps have been 
overcome, other forms of addiction will come.

Addiction is a disease of the brain that structures itself following its experiences. 
According to this model, the concept of addiction as a disease has emerged [12] for 
the maintenance of which craving is fundamental [13], that is the basic syndromic 
condition of all addictions, characterized by appetitive urge to seek pleasure and an 
irrepressible implementation, even to the disadvantage of the very will of the sub-
ject. A visceral and overwhelming “hunger” that underestimates the damage [14].

Because it focuses on biologic factors rather than moral arguments, it has helped 
reduce stigma faced by those with addictions and their families, at least in some 
aspects. It is very important to reduce internal or external harms induced by stigma. 
Addiction as a brain disease is not accepted by all authors.

Addiction is the result of the intersection of at least three determining matrices. 
They are pathogenetic: all three are needed, albeit in varying proportions and they 
are pathoplastic: they are capable of shaping the expressiveness of the addictive 
phenomenon. Indeed, a phenomenon of addiction occurs because:

 – A substance (or a human habit) that carries within it the possibility of addiction
 – A person and therefore a personality open to addiction
 – A socio-environmental context

All three aspects are necessary, but none alone is sufficient to determine the con-
dition [15].

Addiction is conceived as behaviour learned by a mind that is structured in a 
continuous dialogue with environmental stimuli. Addiction makes some experi-
ences easier and more rewarding and, conversely, the others increasingly difficult 
and less rewarding. Either due to initial difficulties or thanks to gratifications, the 
person ends up favouring certain habits at the expense of others [16].

Hence the need to overcome the Manichean dimension of the inside or the out-
side. In fact, it is necessary that the “object/behaviour” likely to give addiction 
meets the “right person”: someone with characteristics capable of interacting with 
it (second matrix factor). These characteristics can be biological, but also persono-
logical. Often the two aspects overlap and interconnect [17]. That is, a tropism takes 
place between “object” and personality. Not less important is the socio-cultural- 
environmental factor (third matrix factor). The context in which a “substance or a 
behaviour” and a “personality” meet is not irrelevant. There can be favouring or 
impeding effects, triggered by a certain socio-economic and cultural environment.

Because the disease model focuses on brain change, it has helped explain why 
persons with addictions find it difficult to change their thoughts and behaviours 
quickly or easily. Learning models propose that addiction, though disadvantageous, 
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is a natural, context-sensitive response to challenging environmental contingencies, 
not a disease [18, 19].

6.3  Craving

The point that we could consider as a conjunction between the definition of the 
DSM-5 and the definition of the NIDA Guide is craving (since 2013 an unavoidable 
criterion of the DSM-5 for the diagnosis of substance use related disorder), i.e. the 
basic syndromic condition of all addictions [14], characterized by the appetitive 
urge to seek pleasure and an irrepressible implementation, even to the disadvantage 
of the very will of the subject. A visceral and overwhelming “hunger” that underes-
timates the damage [20].

According to ASAM [21], the American Society of Addiction Medicine, addic-
tion is a chronic neurobiological disease with genetic, psychosocial and environ-
mental factors that influence its development and its manifestations.

Addiction is characterized by behaviours that include one or more of the 
following:

• Impaired control over drug use
• Compulsive use
• Continued use despite the damage
• Craving

It would therefore be necessary to detect the frequency of the craving to establish 
whether the subject is affected by mild, medium or severe degree, so addicted.

According to West and Brown [22], addiction is that condition in which indi-
vidual needs the immediate and full satisfaction of what a craving.

The construct of craving appears central. The DSM-5 describes craving as “a 
strong desire or urge”.

Craving is a complex phenomenon related to the inability to feel emotions, bore-
dom, dissociative mental states, impulsivity and loss of control. Its measure is 
subjective.

Even today we do not know whether to consider craving as a completely subjec-
tive experience or a physiological need for a substance or a behaviour.

Although the association between overwhelming desire and addiction has been 
known from antiquity, it is only the study on the effects of drugs that has put craving 
at the centre of the scientific debate.

When what is missing becomes too disturbing a presence, the individual can lose 
control. I want it, I want it, I want it now, whatever its cost, can’t live without it, I 
absolutely must have it.

A pressure grows, like a wave, an emotional tsunami, it’s craving.
Obviously there are genetic bases of craving. Nothing can be done outside of the 

genetic basis.
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But craving is a powerful, overwhelming experience that shakes the body and 
stirs the mind and that grows out of all proportion and becomes everything for that 
individual at that moment.

One can desire a person, a thing; but one can also experience the shock of craving 
itself as an experience of individual devastation.

Usually individuals overestimate the duration and intensity of the craving. But 
after the wave it gradually calms down, as explained by the beautiful figure described 
by Marlatt & Gordon [23].

The visualization of the desired object or another sensory stimulus is the trigger 
point of the craving. This has been observed for drugs but occurs in a similar way 
for a wide range of situations or substances, including food.

Craving compromises the processing capacity and in particular the working 
memory, which is the cognitive process linked to decision-making activities.

Breaking the craving means (almost an impossible task, as breaking it once trig-
gered is very difficult work) trying to turn off the drive capable of generating the 
continuous search.

The continued search, the “hunger” of the other: craving can be considered the 
point of passage in which an experience of appetition becomes a disease. To stop it 
is to stop the hunger of addiction.

6.4  Addiction and Autonomy

Individual life begins with a separation: the original unity is broken forever and the 
new reality arises: the “object” one [24]. Nourishment is no longer provided for free 
and relentlessly, but in an exchange between two separate subjects, one in need who 
asks for it and the other who may or may not be there depending on many factors, 
not least its availability. From that separation derives the condition of lack and the 
correlated addiction.

The pain of separation and the inspiration of reunion give life in Aristophanes in 
the Platonic Symposium to the myth of the halved apple: halved human beings in 
the never-ending search for the missing half [25].

The word addiction is not synonymous with constitutional weakness or disease. 
Dependence is a state of mind and originally also of the body, which underlies the 
movement of our drives towards a goal and which attests our ability to bond with 
others and objects. When it is not expressed in a pathological way, addiction is the 
very essence of human relationships and appears, moreover, natural. We know how 
to depend on children and parents for countless aspects. On our closest friends, on 
the work we do, on society and even on the routine acts of our life whose interrup-
tion is a source of discomfort and disharmony. In evolutionary terms, a relationship 
of dependence is aimed at acquiring the skills that allow you to become yourself and 
explore the world with confidence. We depend in order to learn, explore and subse-
quently become creative, feeling that we can count on a secure basis [26] first exter-
nal and then introjected.
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The mind is relational [27] which is structured starting from a genetic and on 
neurobiological correlates on the basis of the relationships that the person estab-
lishes; therefore it is diffused not only in the whole human body but in the whole 
context from which the sensory stimulations come and from the whole context from 
which the relational fields come.

The human mind tends to repeat the circuits and experiences that have gratified 
it in the absence of some reason that motivates a change. The human mind is doomed 
to habit and to the progressive limitation of its associative abilities [28].

Desires characterize the life of human beings. At any age, one does not stop 
desiring and implementing choices that help their realization. This dynamism arises 
from an experience of incompleteness that asks to be filled for the awareness of the 
limit, to be historical, embodied, relational. Only if we perceive ourselves in this 
way, we can desire new horizons. However, not all wishes are possible. Some are 
impossible claims, impositions that trample the reality of things and relationships. 
People should be satisfied despite having unfulfilled desires [29].

6.5  Food and Addiction

Drugs have always been used for some precise purposes in the history of humanity:

 (a) For religious purposes
 (b) For medical purposes
 (c) For initiation rites

A passage from Euripides’ Bacchae is emblematic: “The son of Semele who 
taught that juice drawn from grapes, the drink that to the unhappy beings that are 
men, soothes all pain and gives sleep, and with sleep the oblivion of all evils of the 
day; there is no medicine other than this for those whith suffering and pain”.

The relationship between eating disorders and substance use disorders is one of 
the many possible comorbidities, and although many times underestimated and 
insufficiently investigated in clinical practice, the presence of substance use disor-
ders in people with eating disorders and vice versa is significant.

It is common to encounter concomitant addictions with another diagnosis of 
mental disorder.

It is common to encounter ED concomitant with another diagnosis of mental 
disorder.

Food and Addiction records the concomitance of the presence of these two diag-
nostic categories. The “double diagnosis” of both is more frequently combined with 
personality disorder (mainly borderline personality disorder).

ED and SUD have various similarities: neuro-biological, emotional and behav-
ioural mechanisms seem to bring them together. The disease histories must clarify 
which of the two disorders arose first or whether the onset is contemporary.

In one clinical area as in the other, disorders are often underestimated, not sought 
after, they do not emerge in practices centred on the disorder being treated. Given 

U. Nizzoli



57

the frequency, they should instead be included in the explorations already along first 
assessment and after and receive appropriate care.

Psychoactive substances such as alcohol, illicit drugs and prescription drugs can 
be used for emotional regulation or as a pattern of impious behaviour.

The misuse of substances such as caffeine, tobacco, insulin, thyroid drugs, stim-
ulants or others (laxatives, diuretics) may have the aim of helping weight loss and/
or providing energy.

There are high rates of comorbidity between ED and SUD [30].
In individuals with ED, the prevalence of SUD is roughly 50%, against 7–9% in 

the general population, while in people with SUD about 35% have ED against about 
3–7% of the general population. The literature highlights the concomitance of ED 
subtypes with SUD types [31–35].

6.6  Food Addiction

In DSM-5 alongside the disorders related to the use of substances, a new category 
is introduced, Addictive behaviours. The DSM-5 declares them to be equivalent in 
terms of the neuronal process.

The term “food addiction” (FA) was originally coined in 1956 by Randolph [36], 
who associated it with addictive drinking.

Food addiction, especially activated by refined and manipulated, palatable foods, 
would override the cortical inhibitory processes that signal satiety to cause the com-
pulsive consumption of food in large quantities. The loss of control and compulsive 
behavioural patterns of food consumption replicate the patterns of drug use observed 
in the SUD [37, 38]. The salience of food incentives is a key factor, in particular for 
the one rich in sugars and fats that triggers the desire and pleasure of its use (“want-
ing” and “liking”) as components of the reward [36] causing a real and own depen-
dence [38–40].

The study of food addiction has been corroborated by research carried out with 
the use of the Yale Food Addiction Scale—YFAS, validated to identify food patterns 
with characteristics similar to the typical behaviours of classic addiction [41, 42], 
the original version of which was recently updated [43].

The concept of food addiction remains subject of discussion. In fact, it has been 
recalled that the different forms of obesity and eating disorders are too varied and 
complex in their phenotypic manifestations and their neurobiological characteris-
tics to be traced simply to the addiction model [44]. Some authors have underlined 
the evident difficulty of comparing food to a substance of abuse [45], recalling the 
complex nutritional and sensory properties of food, which in addition to taste 
include other elements (taste, smell, texture), and underlining how nutrition is 
intrinsically an activity that generates gratification and reinforcement. Any food, 
regardless of its chemical/nutritional composition, can activate the brain system of 
the reward, but it does not necessarily follow that the activation of the system takes 
place in a form of addiction understood as a serious pathology. Each subject derives 
enjoyment and desire from intrinsic food cues that act as triggers for them. In fact, 
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there are subjects who have binge access to non-hyper-palatable foods. More than 
the sensory and nutritional properties of foods is the ways in which they are con-
sumed that define addiction [46, 47].

However, if a cut-off is not set that allows those who do not perform it to be 
excluded from Food addiction, it can be seen that practically every ED framework 
struggles between impulse and control. The expansion would be such that every 
picture of ED would belong to food addiction, thus making it, in its ubiquity, a use-
less diagnosis.

6.7  Addiction Again

Over a short period of time, almost all ways of life can express a pathology: playing, 
sport, the Internet, chat, TV, sex, shopping, work, stealing, money, power, exer-
cise, … You get to understand the phenomenon of love addiction [48] although for 
a long time [49] it was the subject of poetry and literature.

As mentioned, the Addiction construct is complicated and controversial. Its suc-
cess can turn into a further complication. Since addiction has to do with the repeti-
tion of acts which are considered pleasant by the subject, it is possible to spread it 
in its less intense forms in all life activities that the person does not only with plea-
sure but also with insistence.

It would paradoxically be possible to find addiction in reading the newspaper, 
leafing through magazines, eating pasta, and strolling around the streets, provided 
these things were done with insistent desire. All these activities, all those done with 
passion, stimulate the reward system.

But how many people usually don’t eat an extra biscuit after completing dinner, 
even when they know they shouldn’t? Or get lost in thought or immerse themselves 
in some pleasant reading even though they should be working? Can they be consid-
ered suffering from a mild form of Addiction?

If these habits are excessive, they can be classified as addiction; but what is 
excessive? Is the “negative effect for the subject” that is his experience in establish-
ing whether his conduct has exceeded the limit to deserve the diagnosis? Affected 
individuals would have difficulty learning from the consequences of their previous 
behaviours. I know that the slice of cake after I get up from the table makes me sleep 
worse; but I don’t hold back; I reduce it by one part and eat it, and after that I reduce 
a smaller part again and I eat it.

The era we live in of increasing overstimulation in the name of the speed of 
exchanges (information) and the processes of outsourcing. Conducted even more 
accentuated in this period of pandemic where the spread of network connections 
creates an overcrowding of stimuli in the real and in the virtual world which affect 
the individual.

The increase in environmental and social pressure requires that the reactions to 
the stimuli received be made more sudden, aiming at the immediacy of the need. 
Outsourcing creates a great theatre of appearance, with serious implications for the 
image and its management.
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This global context leads to the slipping of identities and the inability to lead 
oneself, reflecting before acting; instead it induces impulsiveness, speed with a pro-
pensity to rob objects that can satisfy desires and any kind of pleasure. The race for 
increasing immediacy clears customs inhibitions that could have been deeply rooted 
in the value system of some time ago.

Any object or any behaviour, regardless of its conformation, can activate the 
brain system of the reward.

In his latest work on food addiction Melchionda [39] explains one of the essences 
of life: the struggle between regulation and dysregulation of behaviour, above all 
food. But the same struggle can be re-proposed on every relationship that the indi-
vidual establishes. Melchionda argues that food is a more dangerous drug than 
cocaine because it is ubiquitous and inevitable for anyone.

The struggle between accepting and letting go has at its root the ontological 
incompleteness of the human person. The lack alludes to the absence of something 
that was there, that could be there, that should have been there. At the root there was 
an act of separation and rupture. A large part of religions and theogonies are struc-
tured to explain the original absence.

The point is that today the hybris of modernity, with the indefinite expansion of 
individualism, comes to idolize themselves as “gods on earth”.

We are currently in a new phase in the history of addiction: globalization has led, 
among other things, to mass consumption of drugs for hedonistic and performance- 
enhancing reasons. There is a widespread demand for pleasure and power: drugs 
tease on the one hand and respond to this request on the other. Pleasure, if consid-
ered the supreme end, reveals itself as a master so tyrannical to lockdown man in 
selfishness and such a liar as to not keep what he promises to the point of even lead-
ing to self-destruction, as happens in addiction behaviours.

The frenzy quivers to leave behind boredom and tiredness that comes from the 
ordinary life. In the spasmodic search for an elsewhere that never exists, for a future 
that does not exist. Which is not thought, sought or planned; so there is no sacrifice: 
it must be here now, immediately, in a present that must give the taste of the future. 
The clash between control and loss of control is pervasive and ubiquitous. Here then 
is the craving, structurally related to all those situations in which the absence of the 
possibility of exercising the behaviour is dependent on dominates. Excess of a kind 
of mass craving. Craving is a very complex phenomenon that correlates on several 
fronts with the inability to feel emotions, boredom, dissociative mental states and 
impulsivity and loss of control.

An environment full of stimuli related to the object of too much desire, which 
can be drugs, food, sex, play, the Internet, shopping, work, power and, why not, the 
beloved, stimulates the desire to take drugs, eat, have sex, play and so on until you 
are always with your loved one. Desire is formed before acting, creating a state of 
expectation that can become poignant, tearing and craving.

It is in the struggle and integrative abilities between pleasure-enjoyment and 
control-enjoyment that the game is played that gives life to individual expression 
(behaviour). Feeling pleasure without losing control, becoming aroused by remain-
ing in control of yourself: this is the fine line that prolongs pleasure into happiness 
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and prevents pleasure from falling into addiction. Good doses of self-awareness and 
self-control are required; it’s not for everyone. Helping people achieve this balance 
is the real goal of those with clinical duties.

Assaggioli (1888–1974), founder of Psychosynthesis [50], who used to commu-
nicate through metaphors, coined a very suitable one to describe the theme covered 
by this article. He said: the human being is like a dog on a chain. If he’s attracted to 
what he sees and hears out of range of the chain, he ends up choking. But if he is 
clear about the circle in which he can move and thinks only about that, he feels 
like a king.

By continuously expanding the addictive behaviours and triggering the over-
whelming appetite desire we can find an integrative reading in the writings of Dante 
Alighieri.

On his 700th death anniversary, it might seem suggestive to connect the subject 
of this article with the path taken by Dante Alighieri accompanied by Virgil in the 
Divine Comedy in the descent into hell “I do not say well why I enter there; I was 
so confused and slept that I lost the right way ”(Inferno c I ° 9) and even more when 
in The Vita Nova Dante debates with his friend Guido Cavalcanti whom he contrasts 
the way of ascent with that of passions [51].

To be able to use the construct of Addiction appropriately in the clinical setting, 
there is still a lot of digging to do if we don’t want to retrace the essential human 
dilemma of the struggle between desires and limits, between dreams and reality.
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7.1  Background

The association between feeding and eating disorders (FED) [1] and trauma repre-
sents a central object of study for clinical practice [2, 3]. A distinction between 
different types of trauma constitutes the starting point. The traumatic event can be 
described as simple or complex [4], and the psychopathological outcomes of such 
events can produce many disorders due to their disruptive characteristics (post- 
traumatic stress disorder, PTSD; complex post-traumatic stress disorder, C-PTSD; 
dissociative disorders). It is equally important to circumscribe the relationship 
between trauma and FED development.

The term “post-traumatic eating disorder” [5–7] was introduced to describe the 
clinical conditions (similar to post-traumatic stress disorder) in which the refusal to 
eat in childhood is structured following one or more traumatic episodes involving 
the oropharynx or oesophagus. In Chatoor’s article [5, 6], traumatic episodes related 
to the risk of suffocation increased the child fear (already present) of dying and 
separating from parents and produced refusal to eat. It might be interesting to pro-
pose an adaptation and addition to the term “post-traumatic eating disorder” and 
describe the circular relationship between trauma and FED using this term.

It is essential to illustrate the existing functional relationships between trauma 
and eating disorders (EDs). There are two main hypotheses emerging from litera-
ture. The first is that the function of ED as a self-healing factor of PTSD symptoms 
(with a function of emotional regualation and management of post-traumatic flash-
backs). In this perspective, the way in which trauma precedes and activates 
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post-traumatic symptoms and the way in which the eating disorder itself can repre-
sent a traumatic and maintenance factor are both central. Secondly, the relationship 
between trauma and dissociation will be discussed, in particular how ED symptom-
atology connects to the field of studies on trauma and dissociation.

Because of this specific clinical complexity, “hidden” interactions need to be 
explored in order to improve clinical practice. First of all, as Stolorow states [8], 
pain is not a pathology itself [9]. Addressing the theme of trauma implies the need 
to define it and the effort to identify the paths in which pain acquires psychopatho-
logical forms.

7.2  The Definition of Trauma and Its Relational Implications

The Substance Abuse and Mental Health Services Administration [10] proposes a 
definition of trauma based on the interaction of the concepts of “Event, Experience, 
Effect”: “Individual trauma results from an event, series of events, or set of circum-
stances that is experienced by an individual as physically or emotionally harmful or 
threatening and that has lasting adverse effects on the individual’s functioning and 
physical, social, emotional, or spiritual well-being. Events and circumstances may 
include the actual or extreme threat of physical or psychological harm or the with-
holding of material or relational resources essential to healthy development. These 
events and circumstances may occur as a single occurrence or repeatedly over time. 
The individual’s experience of these events or circumstances helps to determine 
whether it is a traumatic event. A particular event may be experienced as traumatic 
for one individual and not for another” (SAMHSA, cited in [11]). The subjective 
meaning of trauma (experience) and the associated emotions shaping the experience 
itself are central, as well as socio-cultural beliefs, the presence of social support and 
age. Another fundamental element concerns the consequences of trauma (effect) in 
terms of personal suffering or psychopathological outcomes [11]. As already men-
tioned, post-traumatic stress disorder is one of the main consequences of traumatic 
events and traumatic experience. The DSM-5 [1] reserves a chapter to disorders 
related to traumatic and stressful events (Trauma- and Stressor-Related Disorders) 
as a consequence of exposure to one or more traumatic or stressful events. 
Specifically, this category—which was absent in the previous version and which 
included PTSD in the section dedicated to anxiety disorders—includes the follow-
ing disorders: reactive attachment disorder, disinhibited social engagement disor-
der, post-traumatic stress disorder (PTSD), acute stress disorder, adjustment 
disorders and other specified and unspecified trauma- and stressor-related disorder. 
More extensively, it is possible to describe traumatic events according to two types: 
single and complex traumatic events.

Single traumatic events appear as specific and highly intense experiences such as 
road accidents, isolated incidents of violence, earthquakes and other natural disas-
ters. Differently, complex trauma refers to cumulative traumatic events that occur 
repeatedly, characterized by the interpersonal nature, such as abuse or mistreatment. 
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They tend to occur during early caregiver-child relationships from which the victim 
cannot escape [4, 12]. This condition seems to have an impact on neurobiological 
development and the ability to integrate sensory, emotional and cognitive informa-
tion. Regarding this, the disorder called complex PTSD has been introduced by 
clinicians in the literature [13].

The impact of interpersonal traumatic experiences (abuse, neglect, violence) 
has been highlighted in the literature, especially concerning the victim’s ability to 
develop and maintain future relationships [14]. This is particularly relevant when 
traumatic experiences develop in childhood and when they are provoked by sig-
nificant figures who should ensure safety and protection. The attachment theory 
introduced by John Bowlby [15, 16] explores the importance of early infant-care-
giver relational attachment. Attachment is an innate system that motivates specific 
behaviours in children, such as seeking proximity to the attachment figure when 
upset or threatened. In this theory, the caregiver role includes responding sensi-
tively and appropriately to the child’s needs, ensuring safety, responsiveness and 
protection. It is within these relationships that internal working models (IWM) are 
encoded in the implicit memory system. IWM consist in stable representations of 
oneself and others, which act at an implicit level of awareness and serve as a 
framework for future relationships—the way people live in their own world, regu-
late their emotions and face danger. Attachment based on these assumptions can 
take the following forms:

 1. Secure attachment
 2. Insecure-ambivalent attachment
 3. Insecure-avoidant attachment
 4. Insecure-disorganized attachment

The impact of such attachment patterns has been investigated [17]. Concerning 
disorganized attachment pattern in the context of trauma, the behavioural character-
istics of children with this pattern seem to show similarities with dissociative 
responses in adults. This clinical pattern occurs especially in the case of patients 
with complex traumatic personal pathways where the caregiver is both the source of 
the threat and the source of care [18–21]. Therefore, trauma cannot be conceived 
outside a situated relational context. The entwined bond of pain produced by events, 
combined with the emotional pain produced by neglect or emotional reactions (i.e. 
anger, shame, denial) expressed by caregivers, results in the traumatic condition. It 
is the absence or scarcity of adequate parental sensitivity that transforms the child’s 
emotional reactions and configures them as unmanageable and thus becomes the 
source of the psychopathological form of trauma. In a relational context in which 
pain cannot be integrated, the victims dissociate the emotions that can manifest in 
psychosomatic and physical states. The child structures his or her own implicit, 
non-reflective knowledge on the basis of the exclusion of disruptive emotions 
mainly in order to preserve the bond with the caregiver and to avoid re- 
traumatization [8].
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7.3  ED and Trauma: The Dimensions of the Phenomenon

Several randomized controlled trials indicate that about half of patients receiving 
standard treatment for eating disorders (EDs) do not achieve full remission. Indeed, 
specific and registered treatments for EDs cannot act on all the psychopathological 
factors contributing to maintain the disorder. The literature [3] shows that among 
these factors the comorbidity with post-traumatic stress disorder (PTSD) deserves 
special attention as a potential maintenance factor. In fact, FEDs seem associated 
with a wide presence of PTSD, ranging from 4 to 52%. Table 7.1 illustrates the lit-
erature data concerning these associations. Furthermore, the literature shows a more 
severe ED symptomatology in patients with comorbid PTSD [22]. When discussing 
about PTSD, it is fundamental to distinguish the specific type of trauma. Although 
childhood sexual abuse is a risk factor for the development of psychopathology, it 
does not seem to be a specific risk factor for the development of an ED. Other more 
common forms of trauma are physical and emotional abuse, teasing and bullying, 
parental separation and loss of a family member [2]. However, despite these prem-
ises, several studies highlight that trauma is more present in patients affected by 
bulimia nervosa [23].

In a recent meta-analysis conducted by Caslini [24], the relationship between 
child abuse and FED and the impact of different forms of sexual and non-sexual 
abuse on the development of anorexia nervosa (AN), bulimia nervosa (BN) and 
binge eating disorder (BED) were evaluated [2]. In this publication, the literature 
has been evaluated by coding the different types of trauma into distinct categories 
of abuse in childhood: sexual abuse1, physical abuse2 and emotional abuse3. The 
results show a positive association between childhood sexual abuse, BN and BED, 
while it does not appear significant for AN. The same relationship is found for emo-
tional abuse with BN and BED. Physical abuse is linked to all EDs [2].

Together with these findings, it was also investigated whether there was any form 
of association between the number, different types of compensatory behaviour, dif-
ferent traumatic history, PTSD and other comorbidities [25]. It resulted that 60% of 
women who used all the compensatory behaviours (self-induced vomiting, laxatives 
and diuretics) also met the criteria for three or more psychiatric disorders.

Overall, a greater presence of interpersonal trauma has been observed in patients 
with BN and BED.  Moreover, depending on the subject’s protective or harmful 
nature of the interpersonal matrix, PTSD seems to impact negatively on the sense of 
coherence—intended as the subject’s ability to cope with traumatic events—and 
PTSD is more likely to develop in the absence of social support. Precisely because 

1 Under the age of 18: (1) physical sexual relationship with a family member; (2) unwanted or 
forced physical sexual relations with an adult non-family member; and (3) sexual relations with a 
person at least 5 years older [21].
2 Continuous physical attack by a person over the age of 18 leading to identifiable pain in a person 
under the age of 18 [22].
3 An act of omission and commission perpetrated by significant adults or parents that makes the 
child vulnerable [23].
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of this relational value of trauma, it is not surprising that patients with EDs with 
traumatic history are more at risk of drop-out and show lower therapeutic results 
and higher relapse rates [23]. In addition to the perpetrators of traumatic events, the 
way people react to trauma revelation also seems to be crucial. A Waller and 
Ruddock study [26] shows that family members’ reactions perceived as negative or 
hostile seem to have an impact on the severity of ED and are associated with 
increased frequency of vomiting and intensified symptoms of borderline personality 
disorder.

Table 7.1: Different types of trauma associated with eating disorder

References Single trauma Complex trauma
Faravelli, C. et al. (2004) [27]
Tagay, S. et al. (2010) [28]

Sexual assault (35%)

Mahon, J. et al. (2001) [29] Parental break-up and loss 
of a family member (6%)

Carmassi, C. et al. (2015) [30]
Reyes-Rodrigurez, M.L. et al. (2011) 
[31]
Masedu, F. et al. (2016) [32]

Massive earthquake and 
natural disaster (4%)

Aoun, A. et al. (2019) [33] Refugee’s conditions 
(5.79%)

White, A.A.,  Pratt, K.J., Cottrill, C. 
(2018) [34]

Bullying (9.9%)

Caslini, M. et al. (2016) [24]
Carratero-Garcia, A. et al. (2012) 
[35]
Rorty, M. et al. (1994) [36]
Kent, A. et al. (1999) [37]

Physical abuse (6.2%)

Carratero-Garcia, A. et al. (2012) 
[35]
Caslini, M. et al. (2016) [24]

Sexual abuse by family 
members (6.8%)

De Groot, G & Rodin, G.M. (1999) 
[38]
Wonderlich, S.A. et al. (2001) [39]
Carratero-Garcia, A. et al. (2012) 
[35]

Other sexual abuse 
(13.7%)

Carratero-Garcia, A. et al. (2012) 
[35]
Caslini, M. et al. (2016) [24]
Rorty, M. et al. (1994) [36]
Kent, A. et al. (1999) [37]
Doyle, C. (1997) [40]

Emotional abuse (30.1%)

Carratero-Garcia, A. et al. (2012) 
[35]
Wonderlich, S.A. et al. (1997) [41]

Childhood sexual abuse  
(40.8%)

White, A.A.,  Pratt, K.J., Cottrill, C. 
(2018) [34]
Treuer, T. et al. (2005) [42]

Sexual abuse (8.3%)
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7.4  ED as a “Pseudo-management Strategy” for Handling 
PTSD Symptoms

The relationship between trauma and eating disorder relates to the presence of trau-
matic events in patients with FED, to the functional relationship between PTSD 
symptoms and ED as well as to the high presence of comorbid disorders.

As previously mentioned, it seems that ED symptoms (intense self-induced 
binge eating and vomiting, severe restriction) can play a “pseudo-management 
strategy” role in the handling of PTSD symptoms, thus structuring themselves as a 
type of maintenance mechanism. Literature shows that although exposure to trau-
matic events is a predisposing factor for psychopathology in general, there is no 
direct correlation with the traumatic history; it does, however, seem to be linked 
with PTSD symptoms [43].

A recent qualitative study [44] highlights a “pseudo-management strategy” value 
of the disordered eating behaviours. The research consists in the thematic analysis 
of focus groups/interviews of 20 veteran women. First, it emerges that disordered 
eating, triggered by negative emotions and maladaptive thoughts, can represent a 
“method” used to manage both negative emotions (such as anger for having suffered 
from a trauma) and post-traumatic flashbacks. However, disordered eating seems to 
provide relief from negative emotions only in the short term. Subsequently, it seems 
to generate in the patient the feeling of having increased one’s discomfort and per-
petrating a vicious circle. Finally, a disordered diet can “offer” a mechanism to cir-
cumvent unwanted attention from potential and past trauma sufferers. The latter 
highlights a further defensive value against traumas perpetuated by others. Some 
women reported that the transformation of their bodies as a result of overfeeding 
could make them less attractive and less visible to the eyes of possible assailants. 
One in particular said that the weight gain might discourage perpetrators. In fact, the 
literature seems to reveal the existence of a relationship between child abuse, symp-
toms of PTSD and BMI. From the results of Roenholt and colleagues’ research of 
2012 [45], it emerges that the presence of traumatic events in childhood correlates 
to BMI imbalances both in defect and in excess. In fact, it emerges that participants 
in normal-weight condition show a lower presence of symptoms related to PTSD, 
unlike underweight or overweight participants. These authors also suggest a similar 
interpretation of this data, particularly for obesity, a condition that could represent a 
type of defence mechanism to minimize the risks of future abuse by members of the 
opposite sex.

So, in people with past traumas, the impulsive eating and vomiting behaviours 
characteristic of BN could play the role of a powerful regulator of negative emo-
tions. A recent study by Karr [46] investigated this relationship with interesting 
results. Confronting two groups of patients, it emerged that the group diagnosed 
with bulimia nervosa and PTSD showed a higher frequency and emotional intensity 
of binge eating and self-induced vomiting behaviours. Also, in the group of patients 
with BN without PTSD, it seemed that binge eating and self-induced vomiting have 
a regulatory function, but in this group negative emotions seemed to increase and 
decrease before and after binge eating and vomiting episodes less rapidly than in the 
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group of people with BN and PTSD. Difficulties in emotional regulation may also 
be related to the characteristics of the attachment style that characterizes the origi-
nal dyadic relationship with the attachment figure [47]. Insecure attachment seems 
to contribute to the development of dysfunctional strategies for the affection regula-
tion which can lead to the development of the eating disorder symptomatology. 
Literature suggests that patients with an eating disorder and anxious-resistant 
attachment live their emotions with an unmanageable form of activation, such as 
binges or compensatory behaviours, as a way to cope with emotional states dysregu-
lation. On the contrary, ED patients with avoidant attachment style interrupt their 
emotional experience due to the extreme dietary restriction [48]. The post-traumatic 
conditions following environmental disasters, such as earthquakes, seem to share 
the hypothesis of eating as an emotional regulator [49]. Women already sensitive to 
emotional eating reported an increase in excess food consumption after the earth-
quake related to the post-event stress level.

7.5  Trauma, Dissociation and ED

Another important factor that seems to emerge from the literature is the mediating 
role of the dissociation between traumatic history and eating disorders. As men-
tioned by Liotti and Farina [4], the term “dissociation” in psychopathology refers to 
different contents. Primarily, it refers to a specific diagnostic category, dissociative 
disorders, as described in the Diagnostic and Statistical Manual of Mental Disorders 
[1]. In addition to the diagnostic value, both dissociative symptoms and psycho-
pathogenic processes that interfere with integrated psychic functioning refer to the 
term dissociation. The American Psychiatric Association in DSM-5 [1] defines dis-
sociative disorders as a discontinuity in the normal integration of consciousness, 
memory, identity, perception, body representation and behaviour. The relationship 
between dissociative symptoms and FED has been examined in some studies such 
as the recent study by Belli et al. in 2019 [50] which investigated, in a sample of 241 
women with obesity, the presence of BED and the relationship between traumatic 
history and dissociative symptoms. A percentage of 31.1% of the sample fulfilled 
the diagnosis of BED.  In addition, it was found that patients with BED showed 
higher dissociative symptoms than those without BED. The results also showed that 
the most represented traumas were physical abuse and emotional abuse, more pres-
ent in patients with BED. It must be highlighted that many ED patients often experi-
ence dissociative states while binge drinking or vomiting. Dissociation is also a 
symptom of PTSD that predominantly characterizes the experience of those with 
ED and a traumatic history. Psychopathological overlaps seem to correlate with the 
likelihood that eating disorder symptomatology arises as an attempt to manage the 
consequences of the traumatic experience. ED could represent an extreme way to 
handle the psychological, or even physical, damage of the trauma [51, 52].

The relationship between the established coexistence of traumatic and dissocia-
tive experiences is still objet of research. Vanderlinden and Palmisano [53] highlight 
that two different theories try to define it: the “escape from self-awareness” theory 
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[54] and the “blocking model” theory [55]. The first theory suggests that people 
with BN could use binge eating as a mechanism to avoid negative emotions related 
to expectations about themselves. In particular, it seems to be the negativity of the 
self-image perceived by others, anxiety and negative emotions (abstract function-
ing) to produce a lowering of the state of awareness (uncontrolled feeding) to the 
point of producing a more basic functioning, similar to a dissociative experience. 
This mechanism could cause a loosening of inhibitions and therefore represents a 
dissociative form that precedes the binge. According to the “blocking model” the-
ory, instead, binge eating could have an anaesthetic effect on the pain and guilt felt 
as a result of childhood trauma; in this condition, it seems that dissociation occurs 
during binge [53].

Vanderlinden and Vandereycken in their famous text Trauma, Dissociation and 
Impulse Dyscontrol in Eating Disorders [56] suggest that in order to understand the 
relationship between childhood violence and psychological problems, it is impor-
tant to refer to a multifactorial model. The model results are characterized by spe-
cific mediation factors such as the developmental phase in which the trauma occurs, 
the nature of the trauma, the response that the person received when he or she first 
revealed the trauma, characteristics of the family (i.e. high conflict or disorganiza-
tion), life events with risk of re-victimization and characteristics of the self-image. 
The integration of traumatic experiences is protective for the mental health of the 
patient in relation to the associated dissociative risk. In the continuum between inte-
gration and dissociation, the eating disorder can be evaluated in different ways, but 
always as a defence mechanism against feelings, memories and feelings associated 
with trauma. FED can also be conceptualized as a way to manage a negative physi-
cal experience related to abuse.

7.6  Discussion

The existing relationship between trauma and eating disorders seems to be charac-
terized by a difficulty in identifying the interactions between the complex factors 
that play a role in the symptomatologic structuring of patients with these sufferings.

Starting from the previous elements, what is “hidden” in the existing relationship 
between trauma and ED?

 1. The symptomatologic presentation of the ED can hide the complex interaction 
between PTSD and ED and the traumatic impact of the ED itself.

Any research reflection in the literature must start from a reflection on the 
characteristics of the difficult experiences of people who, coming from life paths 
studded with traumatic experiences, develop an eating disorder. On the one hand, 
ED can represent a way to manage flashbacks and traumatic symptomatology by 
configuring itself as a self-care factor in the functional direction that develops 
from PTSD to ED. But it is also possible to identify a different direction between 
ED and PTSD and configure a type of traumatic eating disorder. Especially in the 
bulimic phase, the failure of rigid control system can lead to feelings of helpless-
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ness and feelings of danger of death, linked to extreme intensity experiences of 
binge eating and vomiting. Literature advises that this phase can be related to 
suicide attempts [57]. Also treatment may constitute a source of re- traumatization. 
Tube feeding, which in some cases is necessary, could produce a traumatic expe-
rience. In fact, being forced to be fed can represent a terrifying experience for 
ED patients. Other traumatic aspects could be related to inpatient treatment: sud-
den separation from family and friends (especially for children and young 
patients) can present a traumatic risk. Medical examinations, because of their 
physical contact characteristics, may also reactivate traumatic experiences: spe-
cific training and a high level of competence are important to the medical man-
agement of these patients. Finally, patients requiring intensive care may need a 
long time to build a trusting therapeutic relationship and then experience the 
reactivation of past traumas of being abandoned during the discharge [58].

 2. ED as “pseudo-management strategy” and maintenance of PTSD symptoms.
ED development as an attempt to self-care for PTSD symptoms represents a 

critical issue. First of all, this pattern risks becoming a maintaining factor for 
PTSD symptoms. The symptomatologic “camouflage” produces both subjective 
and physical fatigue for the patient. It is well known that in AN the amygdala 
activation—whose activity is also connected to the PTSD symptomatology—is 
amplified by the starvation condition [59], thus configuring a vicious circle dif-
ficult to interrupt during the treatment. The association between PTSD and a 
higher frequency of “poorly defined” medical symptoms, more than other psy-
chiatric disorders, seems to contribute to maintain the vicious circle [60]. The 
most frequent medical conditions associated with PTSD in both adults [61, 62] 
and children [63] are cardiovascular disorders, respiratory disorders, musculo-
skeletal disorders, neurological disorders, gastrointestinal disorders, diabetes, 
chronic pain, sleep disorders and other immune-mediated disorders. The risk of 
underestimating this complex pattern is therefore high. This condition, hidden 
under the complex symptomatology of PTSD, requires specific attention and 
medical management in order to achieve an integrated care of the patient.

Conditions of overweight or obesity in childhood and adolescence represent 
the first “cause” of teasing by the peer group that could cause, in some cases, 
traumatic experiences. Research found that at least 84% of students observed 
episodes in which overweight peers were mocked and teased [64]. Unfortunately, 
weight stigma is socially widespread and tolerated because of misconceptions, 
such as the fact that stigma and shame will motivate people to lose weight. 
However, rather than motivating positive change, stigma contributes to behav-
iours such as binge eating, social isolation, lack of medical care and health ser-
vices, decreased physical activity and weight gain, which worsen obesity and 
create additional barriers to change [65]. There is evidence that stigmatization 
regarding weight and body shape can lead to the development of important pat-
terns of psychological, physical and social malaise and traumatic reactivations 
with psychophysical activations that drastically compromise the quality of life, 
especially for young people [65, 66], generating the food consuming as a seda-
tive [67].
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 3. The type of trauma: “hidden” trauma.
The classic DSM trauma definition of involvement or witnessing an event 

involving death, serious injury and sexual assault associated with feelings of 
helplessness does not account for the complexity of traumatic developmental 
pathways characterized by insecure or disorganized attachment, mistreatment, 
emotional abuse and lack of protection or neglect. The consequences of these 
complex traumas, which can occur in a non-explicit way in patients’ reports, can 
be multiple if present in childhood and adolescence and can produce symptoms 
of post-traumatic stress disorder, deficits in the regulation of emotions, impul-
siveness, serious relational problems, somatization or dissociation [4].

 4. ED and dissociation as “lack of integration”.
Dissociation, as already mentioned, can refer to different contents. The singu-

lar aspect is represented by the fact that, although the category of dissociative 
disorders is present in the DSM-5, dissociation is defined both on the basis of the 
discontinuities of consciousness [68] and on the basis of the lack of integration 
of those functions which, if present in a harmonic form, constitute a good per-
sonal functioning and represent in themselves a possibility to cope with critical 
life experiences.

 5. Theory of attachment, internal working model and therapeutic relationships.
We have tried to explain how the attachment theory, in particular the effects 

on the construction of the internal working models, represents an explanatory 
framework of the effects of a specific development path. However, IWMs, as 
stable representations of themselves and others, act at an implicit level of 
awareness in relationships even in adulthood. This configuration does not man-
ifest itself in an explicit way but is acted out in the therapeutic relationship. 
Starting from these aspects, in fact, one cannot but underline the fact that the 
therapeutic relationship is also a relationship in which it is probable that the 
same cognitive and experiential modalities are put into action, in which patient 
and therapist interact with their personal characteristics. The therapist has the 
task of involving the patient in the construction of a context of security and 
trust. What declines the complexity of clinical work in the experience of ther-
apy is the need to maintain an empathic attitude [69]. The difficulty in main-
taining such a radical inner attitude is influenced by the reactions that the 
therapist himself might feel when confronted with the traumatic experiences of 
the people in therapy. The therapist’s experiences could oscillate between 
opposite poles: on the one hand an over-identification that could configure a 
loss of boundary and hyper- involvement and provoke a condition of mutual 
dependence and a feeling of vulnerability and on the other hand an attitude of 
avoidance as a distancing from the experience of others, denial and withdrawal 
[70]. It is evident how the therapist’s awareness and ability to tune in play a far 
from marginal role in understanding and handling the traumatic experience of 
the other with respect, in a significant relational context. Sometimes a con-
scious attitude of one’s own limits in grasping what for the other has meant 
living the experiences that emerge in therapy.
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7.7  Conclusions and Implications for Treatment

In conclusion, we would like to suggest some reflections for clinical practice. It is 
essential that the acute symptoms of post-traumatic anxiety in patients with FED are 
recognized not only by psychotherapists and psychiatrists but also by the medical 
and nutritional professionals, who are involved in the multidisciplinary and inte-
grated treatment of patients with ED [71]. In many cases, the severe psychic symp-
tomatology leads to treatments that exclude or marginalize the medical-nutritional 
aspect which plays an important role in these conditions. The consequences may be 
an increased risk of acute complications for the patient, maintenance of the effects 
of dietary restriction, persistence of debilitating effects of elimination behaviours, 
compensatory behaviours and physical and psychic prostration related to binge eat-
ing. As already highlighted, patients with PTSD in comorbidity show lower thera-
peutic results and higher drop-out rates. Researchers’ and clinicians’ efforts to 
understand how, when and which evidence-based focused trauma therapy can be 
integrated in the ED treatment are shown in literature [48]. International guidelines 
for the treatment of EDs [72–74] and PTSD [75] do not describe how to integrate 
the specific treatment of these comorbidities. Appropriate treatment in these cases 
should also address the aspects of comorbid PTSD in order to ensure the best out-
come and needs to consider the centrality of the therapeutic relationship as a restor-
ative experience for the patient.

Suffering from the effects of complex and interpersonal traumatic experiences 
implies the structuring of a perception of the world and the other characterized by 
distrust, fear of being betrayed or not being believed. Beyond the specific implica-
tions related to the symptomatology of the disorder, it is important to point out the 
centrality of the therapeutic relationship as a reparative experience. The therapeutic 
attitude should be based on the awareness of how these patients present difficulties 
to stay in a honest, and not threatening, relationship.
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8Psychotropic Drug-Induced Disordered 
Eating Behaviors
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8.1  Introduction

Anorexia nervosa and bulimia nervosa are usually mainly described when referring 
to eating disorders (EDs); nevertheless, also other forms of EDs exist, although 
somehow neglected. For example, binge eating disorder, namely, the most frequent 
ED [1], was introduced in the DSM only in 2013 [2]. The influence of drugs on 
body weight and food drive is complex and multi-faceted. Multiple brain areas are 
involved in the regulation of eating behaviors [3], and in some cases, psychotropic 
drugs influence the same areas (e.g., midbrain and striatum). The dopaminergic 
activity of many medications is also connected to the complex mechanisms of 
reward in the brain. From this perspective, a shared mechanism of reward pathways 
between EDs and substance abuse disorders has been proposed. Describing all the 
potential connections between medications and eating behaviors goes beyond the 
scope of this work, so this chapter will focus on those psychotropic agents that (a) 
increase appetite and weight and (b) decrease appetite and weight.

8.2  Psychotropic Drug-Induced Increased Appetite 
and Weight

Several pharmacological classes, entailing different pathways, are known to increase 
appetite and weight: mainly antipsychotics, mood stabilizers, antidepressants, and 
cannabinoid agents.
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8.2.1  Antipsychotics

Antipsychotics (APs) represent the gold standard for the treatment of many psychi-
atric disorders, including schizophrenia and bipolar disorder. APs are associated 
with weight gain [4] over the short- and long-term use [5]. Second- generation anti-
psychotics (SGAs)—especially olanzapine, risperidone, and quetiapine—show 
major effects on weight gain and exert their action on body weight and food intake 
in several ways. Firstly, SGAs interact with many different central receptors: antag-
onism on striatum D2 receptors determines hyperphagia and increased appetite via 
impairment of the reward circuitry [6], while antagonism on hypothalamus D2 
impairs the regulation of hunger/satiety mechanisms. Furthermore, 5HT2c recep-
tors’ blockade contributes to hyperphagia: in particular, olanzapine shows the high-
est ability to induce weight gain, since it is an inverse agonist of 5HT2c [7]. 
Antagonism on H1 causes increased appetite, while blockade on M3 and alfa2 
receptors lead to inhibition of insulin release [8]. Furthermore, SGAs have been 
shown to have negative effects on metabolic balance, impairing glucose [9] and 
lipidic [10] homeostasis and causing hyperleptinemia [11] and increased ghrelin 
levels [12]. Additionally, recent studies have found a negative correlation between 
SGA treatment and gut microbiota which may lead to weight gain [13].

8.2.2  Mood Stabilizers

Overweight and obesity are common in patients with bipolar disorders (BDs). Since 
the beginning of their utilization, mood stabilizers can cause weight gain, even in 
the first 6 months of treatment [14].

The 25% of patients using lithium showed an increase in weight ranging from 
4.5 up to 12 kg, potentially leading to low compliance to therapy. This may be due 
to different mechanisms: firstly, lithium can increase appetite and cause hyperpha-
gia; secondly, kidney damage can cause fluid retention and polydipsia, which may 
lead to increased consumption of sweet and high caloric drinks; finally, thyroid 
toxicity, a well-known side effect of lithium, may lead to lower metabolic rate and 
weight gain.

Valproate acid (VPA), an antiepileptic drug used as a mood stabilizer, has been 
shown to increase insulin/glucose ratio, which may be the reason for increased 
appetite [15] and thirst, with higher consumption of caloric drinks. Furthermore, 
VPA-induced hyperinsulinemia in some cases leads to polycystic ovary syndrome 
[16], commonly associated with overweight and obesity.

Also, the literature showed that overweight and BDs are intertwined since over-
eating, reduced physical activity, and impulsivity are part of these mental illnesses 
independent of medications [17]. From this perspective, patients affected by a BD 
report greater hunger and more unhealthy eating habits than controls, and BED is 
common comorbidity [18].
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8.2.3  Antidepressants

Antidepressant drugs (ADs) could entail weight gain, loss, or neutrality, depend-
ing on the specific spectrum of activity. Broadly speaking, a review on this topic 
[19] found that 55.2% of patients on ADs gained weight, 48.8% reported increased 
appetite, and 39.5% reported a craving for carbohydrates. The drug mostly associ-
ated with weight gain was mirtazapine (88.2%), followed by paroxetine (73.8%), 
venlafaxine (64.6%), escitalopram (64.5%), citalopram (52.6%), duloxetine 
(41.7%), and sertraline (33.8%). Young women with a lower body mass index at 
the beginning of therapy, a lower degree of education, and a family history of 
obesity seem to be at higher risk of significant weight gain. Another review [20] 
concluded that TCAs (amitriptyline, imipramine, and nortriptyline) are mostly 
associated with weight gain, followed by mirtazapine and paroxetine. However, 
two elements should be taken into account when evaluating the effects of ADs on 
body weight: firstly, loss of appetite is a major symptom of depression so the 
observed weight gain may be a sign of clinical improvement; therefore, former 
body mass index should be taken into account when measuring weight gain. 
Secondly, AAPs are frequently co-prescribed for treatment-resistant depression, 
so they may represent a confounding bias.

8.2.4  Cannabinoids

Studies on the effects of cannabinoids led to the discovery of the endocannabi-
noid system, represented by autacoid endocannabinoids (eCB) and their recep-
tors CB1 and CB2. CB1 is mainly located in the hypothalamus, limbic forebrain, 
stomach, and gut, and its activation determines increased food intake, hyperpha-
gia, craving for food (the so-called “munchies”, especially for sweet and highly 
palatable foods), and adipogenesis [21]. Nevertheless, in the long term, chronic 
use of cannabis has been associated with lower body mass index and lower 
prevalence of obesity potentially inducing loss of appetite [22]: this is probably 
due to a downregulation of CB1 [22], resulting in weight loss. Similarly, 
rimonabant, a CB1 antagonist, decreases appetite. It is noteworthy that 
rimonabant has been withdrawn from the market for the increased suicide risk. 
So, CB receptors seem to have biphasic effects, increasing food intake at lower 
doses of cannabis and reducing it at higher doses [23]. CB1 receptor exerts its 
effects in many ways: in CNS, it is found in the paraventricular nucleus, where 
it causes hyperphagia both in hungry and satiated animals via interactions with 
ghrelin and in both nucleus accumbens and ventral tegmental area, where it 
modulates dopaminergic signaling, thus influencing salience to general and 
food stimuli. Peripherally, CB1 activation influences glucose intake, glucose 
tolerance, and lipogenesis; moreover, it seems to increase the perception of food 
smell and taste, mostly for sweets and fatty foods [23].
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8.3  Psychotropic Drug-Induced Reduced Appetite 
and Weight

8.3.1  Mood Stabilizers

Topiramate (TPM) is currently an FDA-approved medication for the treatment of 
epilepsy and the prophylaxis of migraine. As side effects, TPM induces weight loss, 
loss of appetite, decreased food and macronutrient intake, and increased energy 
expenditure. In CNS, TPM alters the rewarding properties of food [24], modulates 
the GABA receptors, and blocks glutamatergic transmission (thus antagonizing the 
orexigenic effects of glutamate) [25]. Furthermore, clinical research suggests that 
TPM may exert metabolic effects, including reduced leptin levels; increased adipo-
nectin levels (determining increased lipid oxidation and insulin sensitivity), insulin 
sensitization, and glucose tolerance (consequently decreasing blood glucose levels); 
and reduced total cholesterol levels. Furthermore, TPM has been shown to inhibit 
carbonic anhydrase, an enzyme involved in de novo lipogenesis pathways [24]. The 
use of TPM has been suggested for the treatment of binge eating episodes in both 
bulimia nervosa and binge eating disorder [25].

8.3.2  Antidepressants

Bupropion and fluoxetine at high doses have been associated with weight loss in 
short-term treatments, while in long-term use, only bupropion has clearly shown 
persisting effects on body weight [26], mostly in obese people [20]. Though bupro-
pion effective mechanism of action is still partially unknown, it is supposed to block 
dopamine and norepinephrine transporters, which results in dopaminergic and nor-
adrenergic potentiation and mild psychostimulant effects. Given this, it is not sur-
prising that bupropion can cause weight loss, probably influencing appetite/satiety 
and feeding behavior.

Regarding fluoxetine, it is effective in reducing the frequency and severity of 
binge-purging episodes in bulimia nervosa and approved for such a diagnosis since 
1994. Its serotoninergic effects may reduce appetite and affect food choice; besides, 
5-HT potentiation may enhance the melanocortin system’s effects and block NPY 
signaling, thus leading to reduced caloric intake [27]. However, a recent Cochrane 
work [27] concluded that scarce evidence is at present available on the effects of 
weight loss of fluoxetine in obesity; therefore, fluoxetine should not be considered 
as a weight loss agent for obese people.

8.3.3  Cannabinoid-1 Receptor Antagonists

Given the aforementioned appetite-stimulating properties of cannabinoids (see ear-
lier section), CB1 antagonism has been studied as a mechanism for suppressing 
food intake. The first drug to be marketed as rimonabant, a CB1 reverse agonist, was 
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shown to be effective in reducing body weight and waist circumference in obese 
patients. Nevertheless, it had a short life: after being commercialized in 2006 for 
obesity treatment, rimonabant soon revealed serious psychiatric side effects, since 
around 25% of treated individuals developed anxiety and depressive symptoms and 
suicidal ideation. For this reason, it was withdrawn from the European market in 
2009 [28]. Currently, other CB1 antagonist molecules that do not pass the brain-
blood barrier, to avoid or minimize the CNS effects, are being studied [29].

8.3.4  Amphetamines

Appetite and weight loss effects of amphetamines, both as drugs and as recreational 
substances of abuse, have been known since the first decades of the twentieth cen-
tury. Phentermine was approved in 1959 for obesity treatment and is still used for 
short-term treatments (up to 3 months) in the USA [30]. More recently, in 2015, 
lisdexamfetamine, a pro-drug of d-amphetamine, was approved for BED treatment 
in the USA. Though its mechanism of action remains still unknown, it is supposed 
to be due to its ability to modulate dopamine and norepinephrine circuits involved 
in food choice, eating behavior, and reward mechanisms. Different from other 
amphetamines, it has been shown to have a high profile of safety and low liability of 
inducing addiction and abuse [31].

8.3.5  Thyroid Hormones

Thyroid hormones (THs) T3 and T4 physiologically induce increased basal metabo-
lism, energy expenditure, and catabolic state, which lead to weight loss; for this 
reason, exogenous THs have been (mis)used for decades among obese people and 
patients with eating disorders, often leading to thyrotoxicosis factitia.

Besides the abuse of thyroid drugs, often bought illegally by abusers, clinicians 
should pay attention to the consumption of nutraceutical products, since many cases 
of adulteration and/or mislabelling of “natural” products and herbs with TH have 
been reported. In the USA, 20.6% of women and 9.7% of men have been taking 
some of these supplements to lose weight, and often the consumer is not aware of 
the exact content of these products.

Moreover, levothyroxine is a second-line treatment for drug-resistant depression, 
so weight loss should be considered as a side effect [32].

8.3.6  Cocaine

Cocaine, through its inhibition of monoamine reuptake, acts as a powerful psycho-
stimulant, subjectively increasing energies and cognitive performance. Furthermore, 
its consumption is often related to the intent of controlling weight, especially among 
women [33], given cocaine appetite suppressant properties due to dopamine 
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stimulation. Cocaine induces CART (cocaine- and amphetamine-regulated tran-
script) upregulation: this peptide is involved in both feeding behaviors and reward 
mechanisms induced by psychostimulants, and its levels are proportional to leptin 
levels, showing anorexigenic effects [34]. Some authors [35] have underlined how 
eating habits in cocaine abusers consist of higher consumption of fatty foods and 
carbohydrates despite the lower fat mass/lean mass ratio, suggesting that, while 
increasing drive for fatty foods, cocaine activation of CART may lead to lipidic 
mobilization and inhibition of fat deposition [35]. The well-known weight gain 
associated with cocaine discontinuation could be then due to the loss of CART 
effects on metabolism [35].

8.3.7  Opiates

Since the 1970s when heroin dependence became a social and medical problem all 
over the world, it has been noticed that opiate abusers showed lower body weight 
and poorer dietary habits than non-abusers, consuming fewer vegetables and fruits 
and more junk food [36]. Heroin abusers’ risk of being underweight is 3.4-fold 
higher than amphetamine abusers [37]. Heroin is an appetite suppressant, delaying 
gastric emptying and causing hyperkalemia (which can cause nausea, vomiting, 
and diarrhea); frequent comorbidities in heroin addicts, such as HIV or HCV infec-
tions, can worsen nutritional status and feeding behaviors. Ex-heroin abusers report 
how, during active abuse, they lost interest and pleasure in feeding, found food 
tasteless, and preferred low-cost snacks, mostly sweet foods; furthermore, choice 
of drugs over food had a primary role [36]. The preference for sweet foods seems 
to be mediated by the central actions of opioids on mu- receptors (nucleus accum-
bens, hypothalamus, and paraventricular nucleus of the hypothalamus) [38]. 
Moreover, heroin use has been associated with glucose metabolism impairment 
and insulin resistance, which can predispose to the development of diabetes [39]. 
Conversely, naltrexone and naloxone reduce caloric intake and search for sweet 
foods and suppress NPY-induced feeding behaviors [40]. In 2014, the FDA 
approved the association naltrexone/bupropion extended release for the treatment 
of obesity in the USA. Methadone treatment is associated with weight gain [41]: 
this may be directly due to the detoxification and renewed interest in food [36] or 
to the recovery of a normal body mass index or sweet food craving associated with 
mu-receptor agonist.

8.3.8  Tobacco

It is commonly known how smoking tobacco correlates with low body weight and 
that its cessation may lead to weight gain, although the underlying mechanisms are 
still not well understood. The common risk of incurring weight gain after smoking 
cessation may represent a maintaining factor for smoking habits, mostly in women. 
Many hypotheses have been raised about the way nicotine suppresses food intake 
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and increases energy balance. Different nAChR subtypes (namely, α3β4, α7, and 
α4β2) have been correlated with the role of nicotine in the regulation of body 
weight, via their interactions with POMC and melanocortin system, pro- and anti- 
inflammatory cytokines, and mesolimbic pathway of dopamine release. Furthermore, 
chronic exposure to nicotine upregulates NPY mRNA and peptide but downregu-
lates its hypothalamic receptors, while α3β4 activation on POMC neurons leads to 
melanocortin system activation and appetite suppression. Concerning peripheral 
hormones, nicotine modulates ghrelin and leptin, thus influencing appetite, food 
intake, and fat mass deposition [42].

8.4  Anecdotal Remarks

8.4.1  Pica

Pica is defined as an abnormal craving for non-nutritive substances such as sand, 
dirt, clay, or hair. Anecdotal cases of psychotropic drug-induced pica have been 
reported in the literature. Initiation of olanzapine has been related to transient pica 
in two cases of women with schizophrenia [43], while risperidone only in one case 
(a 50-year-old psychotic woman [44]). Also, tramadol has been reported inducing 
pica in a 17-year-old boy who was recovering from heroin abuse [45]. However, the 
underlying mechanisms are still unknown.

8.4.2  Sleep-Related Eating Disorder (SRED)

SRED is a kind of parasomnia characterized by abnormal eating patterns during the 
night, usually followed by complete or partial amnesia of the episodes. Many psy-
chotropic drugs have been found to cause SRED. The most commonly associated 
drug is zolpidem: 37 cases of zolpidem-induced SRED have been reported [46], 
typically in middle-aged women, and usually, the disorder is quickly remitted after 
the cessation of the medication. Other case reports of psychotropic drug-induced 
SRED include olanzapine, quetiapine, risperidone, and aripiprazole.

8.4.3  Conclusions

While prescribing a psychotropic drug, its effects on body weight and appetite 
should be carefully considered. Weight gain could determine reduced compliance to 
therapy, especially for those patients who present a comorbid ED or have a history 
of overweight or obesity. Conversely, drugs that exert a negative effect on appetite 
could worsen a situation of malnutrition and/or underweight co-occurring or deter-
mined by the disease itself. Also, medications that cause weight loss could be used 
by patients as a pathological way to control their weight. The same attention should 
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be paid to patients recovering from substance abuse, as the majority of illicit sub-
stances determine underweight and their discontinuation could cause an undesired 
weight gain and, consequently, relapse.
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9Disordered Eating Behaviors in Other 
Psychiatric Disorders

Anna Rita Atti, Maurizio Speciani, and Diana De Ronchi

9.1  Disordered Eating in Schizophrenia

In the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5) [1], disordered eating is not explicitly listed in the criteria for the diagno-
sis of schizophrenia. However, “a lack of interest in eating or food refusal” is 
reported in the “Associated Features Supporting Diagnosis.” Even though disorga-
nized eating behaviors did not formally make the list, the relationship between 
peculiarities in nutritional patterns and psychoses has long been observed and high-
lighted. Emil Kraepelin, in his book Dementia Praecox and Paraphrenia [2], recalls 
how the “taking of food” may fluctuate “from complete refusal to the greatest vorac-
ity,” while Eugen Bleuler, in his Textbook of Psychiatry [3], highlighted a tendency 
of schizophrenics “to swallow all kinds of things.”

Disordered eating behaviors may result from thought content alterations and per-
ceptual disturbances, as a direct consequence of the most specific symptoms of the 
disease. In our professional experience, it’s not uncommon that delusions may focus 
on food and eating, especially when persecutory delusions or delusions of poison-
ing characterize the clinical picture. In-depth analyses of disordered eating in 
schizophrenia have been collected in a case series by Yum and colleagues [4], high-
lighting the aforementioned effects of delusions on nutritional patterns with great 
detail. However, a growing body of evidence has been steadily growing in the last 
few decades, emphasizing how disordered eating behaviors do not only stem from 
delusions and hallucinations, painting a more complex clinical picture.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_9&domain=pdf
https://doi.org/10.1007/978-3-030-81174-7_9#DOI
mailto:annarita.atti@unibo.it
mailto:maurizio.speciani@studio.unibo.it
mailto:diana.deronchi@unibo.it


88

For example, in 1999, Brown and colleagues [5] found, in a community sample 
of 102 schizophrenics, a predilection for a diet higher in fat and lower in fiber when 
compared to the general population, even after controlling for social class. Another 
study [6], less than a decade later, found a comparable dietary pattern in a sample of 
30 hospitalized patients. However, in a 2003 paper, Strassnig and colleagues [7] did 
not find significant differences in terms of types of preferred foods in schizophren-
ics, but they found that they ate significantly more calories than their healthy coun-
terparts. Furthermore, in 2013, Palmese and colleagues identified a higher rate of 
night eating in obese individuals with a diagnosis of schizophrenia or schizoaffec-
tive disorder compared to the general population [8]. As results from multiple stud-
ies on the matter were often conflicting, and the methodology varied considerably, 
an initial review of the evidence was published by Strassnig and colleagues in 2005 
[9], which did not find a peculiar dietary pattern in schizophrenics. Eight years later, 
a much needed systematic review taking into consideration the most recently pub-
lished evidence was published by Dipasquale and colleagues [10]. They highlighted 
a number of critical issues in the recollection of eating patterns, which sometimes 
were analyzed through short questionnaires and in a few cases even without any 
standardized assessment. They found that patients were more likely to consume less 
fiber and fruit, while their intake of saturated fats was higher and sometimes that 
consumption of monounsaturated and polyunsaturated fatty acids was lower. Some 
studies also found a higher total calorie intake, while a few did not report any sig-
nificant difference compared to controls. They found that some studies identified 
factors which correlated with dietary patterns. Gender differences were found to be 
sometimes positively and sometimes negatively correlated to a healthier diet. Stress, 
through cortisol secretion and the balance of hypothalamic–pituitary–adrenal axis, 
was investigated, but no conclusion could be drawn. Dietary patterns as a conse-
quence of pharmacological treatment were also investigated, but they were far from 
conclusive: olanzapine treatment was found to be associated in one study with 
increased consumption of sweet food and in another one with increased calorie 
intake. Treatment with clozapine was found to be associated with increased con-
sumption of fats and proteins along with decreased fiber and carbohydrates in one 
study, compared to risperidone, although both seemed to be associated with higher 
fat intake compared to clinical recommendations. However, a number of studies did 
not find statistical differences in macronutrients or caloric intake, and a few did not 
even find any effect on diet from antipsychotic treatment.

In 2019, a systematic review and meta-analysis by Teasdale and colleagues [11], 
which focused on both bipolar disorder and schizophrenia, found an association 
between psychoses and a higher calorie intake, particularly because of decreased 
intakes of fruit and vegetables and increased intakes of convenience foods and 
sugar-sweetened drinks. They also attempted to discern and discriminate the effects 
of antipsychotic medication on dietary patterns but considered the available evi-
dence to be insufficiently detailed in order to reach conclusions.

Stemming from the expanding knowledge of eating symptomatology in schizo-
phrenia, a number of hypotheses have been proposed to better understand the link 
between eating disorders and psychoses, as described by Seeman in a recent publi-
cation [12]. The seven hypotheses are described as follows:
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 1. Eating disorders and schizophrenia are entirely separate diseases which may 
co-occur.

 2. Starvation in eating disorders or in psychoses can cause the other disease.
 3. Control of food (in eating disorders or in psychoses) provides a sense of achieve-

ment which may help to ward off the primary disease.
 4. Eating disorders are, because of body image distortions, essentially psychotic 

disorders.
 5. Eating symptoms are prodromes of an impending psychosis, and psychotic 

symptoms can be harbingers of a developing eating disorder.
 6. Antipsychotics can lead to weight gain, therefore inducing an eating disorder, or 

conversely, antidepressants can trigger psychosis.
 7. Psychotic symptoms are severity markers in eating disorders, while food refusal 

is a severity marker in psychosis.

Although the quality of evidence did not allow to recognize a more substantiated 
hypothesis than the others, nor to detect any causal relationship between eating 
disorders and psychoses, as recognized by the author, it may be useful to keep in 
mind these hypotheses when treating a schizophrenic patient with manifest symp-
toms of disordered eating. In a recent study by Zhang and colleagues, another link 
between psychosis and disordered eating was found in a large-scale familiar study. 
A family member of a patient with an eating disorder was found to be at a higher 
risk of developing schizophrenia, and schizophrenia was also found to be a risk fac-
tor for the development of an eating disorder in other family members. This bidirec-
tional relationship, found to be relevant in a study involving millions of subjects, 
may suggest that the alterations in eating behaviors which are found in psychoses 
may constitute subthreshold manifestations of formally diagnosed eating disor-
ders [13].

From a neurobiological point of view, evidence regarding dysregulation of dopa-
minergic, cholinergic, and opioid pathways involved in eating modulation in schizo-
phrenia is emerging [14, 15] and may further clarify the development of disordered 
eating and could, in the future, provide alternative means to better control the 
symptoms.

9.2  Disordered Eating in Bipolar Disorders

In DSM-5 [1], disordered eating is not part of the criteria for the diagnosis of bipolar 
disorder. Evidence linking disordered eating and bipolar disorder is not as abundant 
as there is for other psychiatric disorders such as psychoses, although in the last few 
years several papers highlighting a correlation between eating symptoms and bipo-
lar disorders have been published.

In 2005, a review of the evidence by McElroy and colleagues [16] emphasized 
that bipolar disorders and eating disorders share specific clinical features, as patients 
experiencing mood episodes—whether they are manic, hypomanic, or depressive—
often manifest a disruption of their usual eating patterns; more specifically, they 
identified common characteristics between bipolar and eating disorders: alterations 
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of the mood (such as behavioral activation, lability, and cyclicity) as symptoms of 
eating disorders, eating and weight dysregulation as symptoms of bipolar disorders, 
and impulsivity and compulsivity as symptoms of both. Furthermore, they high-
lighted how the diseases appear to share a common course since they both typically 
begin in adolescence or early adulthood, they both may be characterized by phasic 
or cyclic patterns, and both may share some similarities in the way they respond—
or in the way they do not—to pharmacological drugs. Thus, the authors proposed 
three distinct models to understand these similarities: the first, where eating disor-
ders and bipolar disorders co-occur by chance, even though at significant frequency; 
the second, where they overlap because they share similar pathophysiological dis-
ruptions regarding mood dysregulation, disordered eating, body weight, and impulse 
control; and a third, wherein they co-occur because they are pathophysiological 
related, but they are ultimately separate disorders. Hence, even though the evidence 
available at the time did not allow the authors to favor one model compared to the 
others, the reviewed literature strongly suggested that bipolar and eating disorders 
are related.

Clinical studies also investigated which characteristics appear to be more closely 
associated with disordered eating and bipolar disorders. A relationship between 
bipolar disorder and binge eating disorder was highlighted in a paper by Ramacciotti 
and colleagues [17] which found a disproportionately higher frequency of eating 
disorders (bulimia nervosa and binge eating disorder) in their sample of 51 bipolar 
patients. In particular, they found that binge eating episodes developed at the same 
time or following the onset of bipolar disorder. Therefore, they suggested a model 
wherein binge eating develops as a means of regulating mood with food, but could 
also be due to psychopharmacological side effects. In 2007, a paper by Kilbourne 
and colleagues [18] found significant differences in eating patterns in bipolar 
patients compared to controls. Specifically, bipolar patients were more likely to 
have suboptimal eating patterns, such as eating fewer than two meals per day, and 
they were more likely to eat alone most of the time. Furthermore, they reported hav-
ing difficulties cooking or obtaining food, a difference that remained significant 
even after adjusting for socio-demographic and clinical factors. The authors hypoth-
esized that these differences could be due to depressive and manic episodes and 
their behavioral consequences on food intake. However, in consideration of the 
results by Ramacciotti and colleagues as previously described, it may also be 
hypothesized that a lower frequency of meals in a day could, in some cases, be due 
to compensatory restriction of calories after a disproportionate calorie intake in a 
single meal, such as after a binge eating episode.

More recently, in 2015, a study by Bernstein and colleagues [19] further investi-
gated the link between obesity and bipolar disorder on a sample of 37 female 
patients. They found that restraint was correlated with healthily eating, while per-
ceived hunger and disinhibition were directly correlated with a higher 
BMI. Accordingly, Martin and colleagues [20] found a higher prevalence of binge 
eating and emotional eating in a population of 82 bipolar patients; emotional dys-
regulation and impulsivity were significantly correlated with maladaptive nutri-
tional behaviors. Boulanger and colleagues [21] also found emotional dysregulation 
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and impulsivity to be correlated to binge eating behaviors in bipolar patients. 
Additionally, higher levels of anxiety were also found to be significantly associated 
with binge eating behaviors.

The binge eating behavior “phenotype” in bipolar disorder and its characteristics 
were thoroughly investigated by McElroy and colleagues [22] in a 2016 paper. 
Bipolar patients with an eating disorder diagnosis and who manifested binge eating 
behaviors were found, compared to non-binge eating/non-eating disordered bipolar 
patients, to manifest significantly higher levels of eating psychopathology, mood 
instability, suicidality, and comorbidity (especially for anxiety disorders); they also 
had a higher BMI, a higher prevalence of obesity, and a higher medical illness bur-
den. Bipolar patients who manifested binge eating behaviors but did not fulfill the 
criteria for an eating disorder diagnosis, in terms of clinical characteristics, more 
closely resembled those who did not have any eating symptomatology than those 
with an eating disorder comorbidity.

Not only binge eating behaviors are more frequently comorbid in bipolar patients; 
evidence suggests night eating syndrome could be more prevalent as well in this 
population. In an assessment of 80 bipolar patients and 40 healthy controls, Melo 
and colleagues [23] found that night eating syndrome has a higher prevalence in 
bipolar patients compared to controls (8.8% in their sample, against none in the 
control group); this subpopulation also expressed more anxiety, worse functioning, 
and impaired sleeping.

A review of the available evidence regarding bipolar disorder and disordered eat-
ing from McDonald and colleagues [24] has been recently published. In accordance 
with many of the studies previously described in this chapter, they found a higher 
prevalence of eating disorders in bipolar patients, especially binge eating symptom-
atology, while restrictive symptoms were not as prevalent. Subgroups of bipolar 
patients with eating symptomatology were also expressing heightened rates of 
mood instability, alcohol abuse, and suicidality.

In conclusion, bipolar disorder appears to be significantly correlated with eating 
symptomatology, particularly binge eating symptomatology; emotional dysregula-
tion, mood instability, and other clinical characteristics appear to be associated with 
a bipolar-eating disordered comorbid phenotype.

9.3  Disordered Eating in Depressive Disorders

In DSM-5 [1], eating symptomatology is reported among the criteria for the diagno-
sis of depressive disorders such as major depressive disorder, persistent depressive 
disorder (dysthymia), and premenstrual dysphoric disorder. Both overeating and 
lack of appetite have been recognized as symptoms of depressive illnesses for a long 
time and have been part of the criteria for the diagnosis of major depressive episode 
since DSM-III [25].

Eating symptomatology is deemed a possible risk factor for depressive disorders, 
and depressive disorders are also considered a risk factor for eating disorders [26–
28]. Evidence suggests that disordered eating—even in the absence of a categorical 
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diagnosis of eating disorder—may be more frequent in mood disorders, as high-
lighted in a 2011 study from Touchette and colleagues [29]. They found subclinical 
eating symptomatology to be significantly associated with a mood disorder diagno-
sis in a sample of adolescent girls. Specifically, they found subclinical bulimia ner-
vosa and subclinical binge eating disorder to be significantly correlated to a 
diagnosis of major depression or dysthymia compared to controls. Criterion A3 in 
major depression (weight/appetite gain or loss when not dieting) and criterion B1 in 
dysthymia appear to be the most closely associated criteria with eating symptom-
atology in their sample.

It is still unclear whether any specific eating pattern is an effect or a risk factor 
for depressive disorders, and a review of the available evidence from Quirk and col-
leagues [30] found methodological difficulties and conflicting results and thus could 
not evaluate significant associations on the matter. Further studies are needed to 
systematically review new evidence which may have emerged in the last few years.

Although eating symptomatology is widely accepted as one of the many phe-
nomena which characterize depressive illnesses, less is known about its neurobio-
logical basis. In the last few years, a number of studies investigated possible factors 
which may play a role in a biochemical imbalance resulting in disordered eating 
symptomatology. One of the most recent developments regarding the biological link 
between eating and mental health involves the so-called gut-brain axis, a bidirec-
tional network between neurobiological alterations and the microbiome population. 
A paper from Valles-Colomer and colleagues [31] published in Nature Microbiology 
in early 2019 highlighted the strong relationship between specific populations of 
bacteria in the microbiome and depression. Additionally, chronic inflammation 
seems to be also involved in the pathophysiology of depression and dysbiosis [32]. 
Since the microbiota is affected by eating patterns and evidence suggests that both 
depression risk and its course could be influenced by food [33], the microbiota 
seems to play a role in this bidirectional relationship and may be a factor implicated 
in the maintenance of the disease. Further studies are needed to better understand 
whether disordered eating symptomatology in depression also has a role in the 
maintenance of the disease, perhaps through alterations in the microbiota and 
immune equilibrium.

9.4  Disordered Eating in Anxiety Disorders

In the most recent edition of the DSM [1], there is no specific mention of eating 
symptomatology as a specific criterion in the Anxiety Disorders chapter. However, 
a number of studies throughout the years highlighted the significant comorbidity 
which characterizes anxiety disorders (which, until DSM-5, included OCD) and 
eating symptomatology.

Even when neither eating disorders nor anxiety disorders are categorically diag-
nosed, anxiety seems to influence eating behavior. In 1987, a paper from Herman 
and colleagues [34] found that anxiety could either diminish or augment hunger 
depending on usual and previous food intake in an otherwise healthy population of 
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college students. When people who were hungry felt anxious, their feeling of hun-
ger became more intense, and when people who were not hungry felt anxious, their 
feeling of hunger decreased significantly. In more recent years, a lot of papers found 
significantly high rates of comorbidity between categorically diagnosed eating dis-
orders and anxiety disorders. For example, a review by Swinbourne and Touyz [35] 
found that, although it seems clear that anxiety disorders and eating disorders more 
frequently co-occur compared to the general population, inconsistent findings from 
previous studies did not clarify whether eating symptomatology emerged as a con-
sequence of anxiety disorders or if they are fully distinct diseases sharing similar 
contributing factors or features. In some cases, an anxiety disorder was reported to 
have emerged earlier than eating symptomatology. Therefore, even though the avail-
able evidence was far from conclusive, anxiety symptomatology could be deemed a 
contributing factor to the development of eating struggles. Accordingly, population 
studies also found a higher prevalence of disordered eating behaviors in a popula-
tion of more than 20,000 women [36]. More specifically, they found disordered 
eating to be significantly associated with social phobia in women over 25 years old, 
with agoraphobia in women between the ages of 15 and 44, and with panic disorder 
in women of all age groups. Since a previous study by Hinrichsen and colleagues 
[37] found social phobia to be associated with bulimia nervosa, the authors hypoth-
esized that the significant association they found between disordered eating with 
social phobia in women over 25 years old could be due to the fact that the shift from 
restrictive type, which may precede bulimia nervosa, already happened in their sam-
ple and thus was not highlighted by their methodology. It appears anxiety influences 
eating behavior in less frequently investigated age groups for eating disorders as 
well; it was found to be significantly correlated with both emotional eating and 
uncontrolled eating in a population of women from 40 to 65 years old in a recent 
study by Janjetic and colleagues [38]. Perfectionism has been suggested as the 
mediator between social phobia and bulimic symptomatology [39]. Social anxiety 
was not only correlated with bulimia nervosa but with binge eating as well; 
Ostrovsky and colleagues [40] investigated disordered eating in an overweight and 
obese population and found a significant association between social anxiety, binge 
eating symptomatology, and emotional eating. Disordered eating and anxiety seem 
to share a bidirectional relationship in which both influence each other, as high-
lighted in a paper by Puccio and colleagues [41].

A paper by Thornton and colleagues in 2011 investigated the relationship 
between generalized anxiety disorder and anorexia nervosa [42]. They hypothesize 
that a number of behavioral strategies, such as exercise or fasting, which happen 
more frequently in this population, may be due to their diminishing effects on anxi-
ety; it could be because of such practices that their lowest BMI was lower than 
individuals with anorexia nervosa only; they therefore deemed this comorbid popu-
lation as high risk.

Regarding subclinical eating disturbances in anxiety disorders, Touchette and 
colleagues [29] found separation anxiety disorder to be significantly correlated with 
subclinical anorexia nervosa-restricting type and generalized anxiety disorder to be 
significantly associated with subclinical bulimia nervosa and subclinical binge 
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eating disorder, in a sample of 833 adolescent girls. It is, however, still unclear how 
these subclinical syndromes may evolve in time.

A specific phobia phenotype (SPOV: specific phobia of vomiting) was investi-
gated by Veale and colleagues [43] in a sample of 94 patients. They were divided in 
those who restricted food for fear of vomiting and those who did not. The whole 
population was found to manifest eating disturbances, as they frequently smelled 
and checked food for expiry dates and freshness, and the restricting subtype cooked 
food for significantly longer than most would consider necessary.

In conclusion, anxiety disorders and disordered eating appear to more frequently 
co-occur. Social anxiety appears to be the most common anxiety disorder comorbid 
with eating symptomatology and seems to more frequently correlate with bulimic 
and binge eating tendencies. The role of generalized anxiety disorder in the devel-
opment of categorically diagnosed eating disorder is still unclear. Further studies 
are needed to better clarify the relationship between specific anxiety disorders and 
disordered eating.

9.5  Disordered Eating in Obsessive-Compulsive Disorders

In the last edition of the DSM, there is no specific mention of eating symptomatol-
ogy in the obsessive-compulsive disorders criteria. It is known that OCD and disor-
dered eating may co-occur [35, 44]. It is still unclear whether eating disorders occur 
more frequently in OCD patients compared to anxiety disorders [45]. A number of 
features appear to predict eating symptomatology in obsessive-compulsive disor-
dered patients. Obsessions for symmetry and compulsions for ordering and arrang-
ing were found to be more common in eating disordered OCD patients, compared 
to OCD patients alone in a small sample of female patients, in a study from 
Matsunaga and colleagues [46]. Accordingly, in a population of 141 college stu-
dents, Roberts [47] found “ordering and arranging” to be the most significant pre-
dictor of disordered eating. Furthermore, in a study from Humphreys and colleagues 
[48], disordered eating significantly correlated with OC symptoms and ordering/
cleaning compulsions. In a recent review of the available literature, Bozzini and 
colleagues found a correlation between OCD symptoms, anxiety, and higher eating 
behavior inflexibility [49]. Hoarding was not found to be predictive nor significantly 
correlated with eating symptomatology [47, 48]. Additionally, OC symptoms were 
found to correlate positively with eating disorder severity in a paper by Jiménez- 
Murcia and colleagues [50].

From a dimensional point of view, perfectionism and neuroticism have been 
found to be significantly correlated with eating disorder symptomatology [44]. 
Accordingly, obsessive-compulsiveness, obsessive personality traits, and perfec-
tionism were found to be accurate predictors of eating disorder severity [50]. 
Additionally, a recent paper by Froreich and colleagues [51] investigated and com-
pared measures of control dimensions with OC symptoms in a community sample; 
they found ineffectiveness and fear of losing control as the most significant predic-
tors of eating disordered symptomatology.
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In conclusion, the available evidence on OCD and disordered eating appears to 
support an underlying relationship between the diseases, as they seem to influence 
each other. While it is still unclear how frequently they co-occur, many dimensional 
characteristics of OC symptomatology seem to predict eating symptoms in OCD 
patients. Further studies are needed to better understand eating behaviors and pat-
terns of OCD patients.

9.6  Disordered Eating in Dissociative Disorders

Eating symptomatology is not included in criteria for the diagnosis of dissocia-
tive disorders in DSM-5 [1]. Dissociative symptoms happen to be common in a 
number of psychiatric diagnoses [52]. However, a relationship between disor-
dered eating and dissociative symptoms has long been shown in scientific pub-
lications. Rosen and Petty [53] found significant correlations between measures 
of dissociation (measured by Dissociative Experiences Scale, DES, and 
Perceptual Alteration Scale, PAS) and disordered eating in a community sam-
ple; the cognitive dimension was not significantly correlated with the severity 
and intensity of eating symptoms, suggesting disordered eating in presence of 
dissociative tendencies to be related to modifications of affect and feelings of 
loss of control, rather than to a byproduct of an alteration of cognitive compo-
nents. More specifically, Everill and colleagues [54] found a significant associa-
tion between dissociation (measured by DES) and binge tendencies in a 
non-clinical community sample and between dissociation and frequency of 
binge eating episodes in a clinical sample of eating disordered patients. 
Accordingly, Engelberg and colleagues [55] found dissociation to be elevated 
prior to binge episodes in a clinical sample of bulimic patients; negative affect 
was found to be significantly elevated prior to binge episodes as well. Fuller-
Tyszkiewicz and Mussap [56] actually found that dissociation was significantly 
correlated with binge eating and more specifically with somatoform dissocia-
tion as a mediator of binge episodes. It has been hypothesized that binge eating 
episodes may be a way to decrease negative affect, while the lack of awareness 
could allow patients to prevent the development of feelings of despair and guilt 
following the episode. Another hypothesis is that both binge eating episodes and 
dissociative episodes work synergistically as a way to diminish both negative 
affect and self-awareness [57]. The nature and role of this relationship are still 
unclear. Recent evidence appears to confirm the significant association between 
negative affect and dissociation, and since negative affect appears to diminish 
after a binge eating episode, regardless of dissociation, it has been hypothesized 
that both dissociation and binge eating may function as independent factors 
regulating negative affect [58]. Furthermore, a relationship between traumatic 
experiences—which could mediate long-term negative affect, dissociation, and 
binge eating—has long been recognized in scientific literature [59]. Accordingly, 
somatoform dissociation and childhood traumatic experiences have been found 
to accurately predict the severity of binge eating symptoms [60].
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In conclusion, binge eating symptoms appear to be significantly correlated to 
dissociative symptoms, especially somatoform dissociation, and may perform simi-
lar functions on mood, working jointly in order to decrease negative emotions. 
Further studies are needed in order to better understand how frequently disordered 
eating co-occurs in categorically diagnosed dissociative disorders.

9.7  Disordered Eating in Sleep-Wake Disorders

Sleep disturbances have long been known to correlate with disordered eating pat-
terns. Sleep loss, stress, and eating patterns appear to be interlinked through neuro-
endocrinological pathways which promote weight gain [61]. Even in community 
samples, in the absence of a categorically diagnosed disorder, the association 
between eating symptomatology and sleep disturbances appears conspicuous. Bos 
and colleagues found that bulimic behaviors, as measured by EAT-40 scores, cor-
related with difficulties in sleeping, especially insomnia [62]. Tromp and colleagues 
also found a correlation between scores in eating disorder scales and sleep disorder 
scales in a community sample [63]. The association between poor sleep and disor-
dered eating was also found in a community sample of children between the ages of 
5 and 12, in which shorter sleep duration and poor sleep continuity were found to 
promote eating behaviors which could lead to overeating and weight gain and could 
raise obesity risk [64].

It has been hypothesized that the neuroendocrinological basis of the bidirectional 
relationship between sleep and hunger lies in the balance of ghrelin (orexigenic 
hormone) and leptin (anorexigenic hormone) [65]. Sleep loss has been significantly 
correlated with a dysregulation of these hormones, more specifically with decreased 
leptin levels and higher ghrelin levels in a sleep-deprived sample [66]. In obstructive 
sleep apnea syndrome, a clinical syndrome frequently associated with obesity and 
disturbances in sleep, an alteration of the equilibrium of leptin and ghrelin was also 
found by Ulukavak Ciftci and colleagues [67]. Another hypothesis on the link 
between the two disturbances is related to the effects of orexins, peptides also 
known as hypocretins which have been found to mediate both sleep-related and 
hunger-related effects, and to be involved in the pathophysiology of narcolepsy 
[68]. Accordingly, narcoleptic patients have been found to be more overweight and 
to manifest significantly more severe bulimic symptomatology than controls [69, 
70]. Furthermore, psychopharmaceutical effects of drugs used to treat sleeping dis-
orders may have a role in the development of eating disordered symptomatology. 
Zolpidem appears to have an effect on eating behaviors, since a direct relationship 
between disordered eating symptoms and zolpidem has been reported in the litera-
ture [71–73].

In conclusion, eating behavior and sleep behavior appear to be correlated. A 
number of neurobiological pathways have been hypothesized to be involved. Further 
studies are needed to better discern the effects of disturbed sleeping from contribut-
ing and confounding factors and to better understand the relationship between psy-
chopharmaceutical drugs for sleeping and consequential disturbed eating behaviors.
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9.8  Disordered Eating in Personality Disorders

Personality traits are implicated in the onset, in the phenotypic expression, and in 
the maintenance of EDs: common personality features observed along the ED spec-
trum are perfectionism, obsessive-compulsiveness, neuroticism, negative emotion-
ality, harm avoidance, low self-directedness, low cooperativeness, and avoidant 
traits. It is also well acknowledged that AN patients demonstrate high constraint and 
persistence and low novelty seeking, while BN patients are characterized by high 
impulsivity, sensation seeking, and novelty seeking [74]. In a systematic literature 
revision published in 2005, the estimated personality disorder (PD) rates among 
individuals with AN and BN range from 0 to 58%, although self-report instruments 
are deemed to greatly overestimate PD prevalence [74]. More recently, network 
analyses have been increasingly applied to psychiatric populations to understand 
the relationships among symptoms. A network analysis published in 2018 [75] per-
formed on 2068 adult patients with mixed ED assessed by the Symptom Check-List 
90 (SCL-90), the Eating Disorder Inventory (EDI), and the Tridimensional 
Personality Questionnaire (TPQ) demonstrated the relevance of interpersonal sensi-
tivity and ineffectiveness among all EDs but not in patients with AN, thus excluding 
that personality had a central role in the network of symptoms of AN [76].

A network analysis on self-report data from 753 adults (81.5% women), of whom 
109 reported a lifetime ED diagnosis, investigated several transdiagnostic variables 
including insecure attachment, rejection sensitivity, emotion dysregulation, a theory 
of mind, and emotion recognition. Findings demonstrated that comorbidity between 
borderline personality disorder (BPD) and ED symptoms was only partially concep-
tualized through the transdiagnostic variables. The centrality indices from the net-
work analysis indicated that emotion dysregulation and abandonment were the most 
central elements in the network. Conversely, the theory of mind and emotion recog-
nition had very few connections with the other transdiagnostic variables in the net-
work [77].

The idea that personality disorders could not be diagnosed before the age of 18 
has been recently overcome by studies published in the last decade that revealed that 
personality disorders can be observed in children and adolescents. Given the high 
prevalence and incidence of EDs during adolescence, several recent studies have 
investigated this issue.

Adolescents with EDs differed from the non-ED group according to traits related 
to negative affectivity, detachment, and conscientiousness. The presence of AN 
moderated the relationship between an ED and personality traits; anorexia itself was 
more strongly associated with conscientious traits compared to other EDs [78]. 
Girls (n = 73) aged 11–18 presenting for mental health treatment at an outpatient 
psychiatry clinic in a large metropolitan hospital were evaluated by means of the 
Diagnostic Interview for Borderline Personality Disorder-Revised, Borderline 
Personality Questionnaire, and Short Screen for Eating Disorders. Girls with bor-
derline personality disorder had significantly more disordered eating behavior com-
pared to controls. Of the nine facets of BPD, eight were highly correlated with 
disordered eating, suggesting important shared variance between the constructs of 
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BPD and disordered eating; rejection sensitivity significantly mediated the relation-
ship between BPD symptoms and disordered eating [79].

Relevant differences between personality profiles associated with AN and BN 
might occur also during adolescence as demonstrated in a study on 104 patients 
with AN and BN that employed an instrument specifically suitable for adolescents 
the Millon Adolescent Clinical Inventory (MACI). The personality profiles that dif-
fer significantly in both AN and BN were submissive, egotistic, unruly, forceful, 
conforming, oppositional, self-demeaning, and borderline. The most frequent pro-
files in AN were conforming (33.33%), egotistic (22.72%), and dramatizing 
(18.18%), while in the case of BN, those profiles were unruly (18.42%), submissive 
(18.42%), and borderline (15.78%). The author concluded that tailored therapeutic 
interventions for this specific population would be important [80].

9.9  Conclusions

To conclude, although physiological factors play an important role in human eating, 
eating behavior is also influenced by a variety of psychological factors and person-
ality traits. Research from laboratory settings suggests that the only factor that trig-
gers eating in unrestrained eaters is hunger. Conversely, restrained eaters overeat 
after experiencing anxiety or positive or negative moods, but not hunger. 
Understanding the triggers of eating in everyday life in patients affected by psychi-
atric disorders is crucial for the implementation of interventions to promote healthy 
eating and to prevent disordered eating among them.
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10.1  Introduction

The avoidant/restrictive food intake disorder (ARFID) is a newly recognized cate-
gory belonging to the feeding and eating disorder (FED) diagnosis according to the 
5th edition of the American Psychiatric Association’s Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) [1] published in 2013 and in the 11th revi-
sion of the World Health Organization’s International Statistical Classification of 
Diseases and Related Health Problems published in 2019 [2]. This disorder was 
introduced to recognize and expand what previously defined as a feeding disorder 
of infancy and early childhood and to improve the clinical utility by adding greater 
detail to and widening the diagnostic criteria to be applicable across the lifespan [1]. 
ARFID is an agnostic diagnosis as to etiology and, in fact, describes patients who 
avoid or are disinterested in food for a variety of reasons, but not due to a wish to 
lose weight or to body image disturbance, that result in functional impairments (also 
in social life), nutritional deficiencies, and/or weight loss, as well as medical com-
plications of malnutrition [1]. Since its recent definition, studies on the prevalence, 
diagnosis, treatment, and outcome are lacking, above all in adult populations. In this 
chapter, we summarize the literature available at present on ARFID in adulthood.
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10.2  Assessment

10.2.1  Diagnostic Criteria According to DSM-5 
and Differential Diagnosis

ARFID is characterized by persistent avoidant or restrictive eating resulting in one 
(or more) of the following (criterion A): significant weight loss or failure to achieve 
expected weight gain (criterion A1), nutritional deficiency such as anemia (criterion 
A2), dependence on enteral feeding or oral nutritional supplements (criterion A3), 
and interference with psychosocial functioning (criterion A4). The psychosocial 
impairment can take the form of depression or social anxiety, otherwise the inability 
to eat outside the home at restaurants, school, or friend’s houses with a sense of 
social isolation and impossibility to sustain relationships [3].

DSM-5 describes three core ARFID presentations: (1) apparent lack of interest 
in eating or food; (2) avoidance based on the sensory characteristics of food; and (3) 
fear of aversive consequences associated with food intake [1]. Individuals with the 
lack of interest profile typically endorse a lack of hunger or premature fullness, 
otherwise distractibility or hyperarousal before/during mealtime leading them to 
forget to eat or consume small volumes of food. The sensory sensitivity profile is 
characterized by food avoidance due to sensory properties of food (e.g., texture, 
taste, or appearance) and for some individuals is the experience of intense, detailed 
perceptions of food qualities such that subtle differences in a saltine cracker can 
taste distinctively or be found to be aversive if it is not the preferred brand [4]. This 
restriction manifests behaviorally as “picky” eating [1] that has been defined as an 
aversion to, and usually refusal to eat, a wide variety of commonly accepted foods, 
even after sampling them. Food neophobia, a general refusal to try unfamiliar foods, 
is a distinct though commonly co-occurring phenomenon [1]. Finally, patients with 
fear of aversive consequences profile exhibit food avoidance or restriction usually 
following a traumatic event related to eating (e.g., choking, vomiting).

The restricted food intake results in either macronutrient or micronutrient insuf-
ficiency and is not due to body image disturbance as in anorexia nervosa (AN) 
(criterion C) or another mental or physical health disorder (criterion D) [5]. When a 
medical or a psychiatric disorder is present, the diagnosis of ARFID is justified 
when all diagnostic criteria are met and when the eating disturbance requires spe-
cific treatment [1, 6]. The eating disturbance should not be included in the context 
of poor socioeconomic resources (e.g., food insecurity) or religious or cultural 
observations (e.g., Ramadan) (criterion B) [1].

The previous diagnosis of feeding disorder of infancy and early childhood 
defined feeding disturbances whose onset was prior to 6 years of age and resulted in 
lack of weight gain or growth, while ARFID hasn’t an age of onset criterion and 
captures a more extensive spectrum of cases including food avoidance/restriction at 
different developmental periods and accepts a broader range of impairment. Thus, 
the diagnostic space covered by ARFID is broad [6], and the extension from a dis-
order of childhood to a disorder that may occur throughout lifespan was a notable 
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departure in conceptualization. This integration reflects a wish to adopt a life course 
approach to psychopathology by emphasizing the continuity between child, adoles-
cent, and adult manifestations of the same disorders, rather than treating psychiatric 
disorders in the pediatric population as a separate entity [5]. For some authors, 
ARFID possesses characteristics relevant to both feeding and eating disorders and 
may represent the missing link between these differing types of disorders [7].

ARFID in adulthood is also conceptualized as a disorder that previously may 
have been diagnosed as an anxiety disorder, a specific phobia to a type of food or 
swallowing [5].

To improve ARFID identification, in 2018, a small multidisciplinary pool of 
international experts in feeding and eating disorder clinical practice and research 
convened, as the Radcliffe ARFID workgroup, to consider operationalization of 
DSM-5 ARFID diagnostic criteria to guide research in this disorder [8]. They pro-
posed to eliminate criteria A1–A3 clarifying that A4 (the interference with psycho-
social functioning) would satisfy criterion A [8]. Some studies in children-adolescents 
support this suggestion [9, 10].

An important factor that distinguishes ARFID from other restrictive eating disor-
ders, such as AN, is that in ARFID there are no undue influence of body shape and 
weight on self-evaluation, no fear of gaining weight, and no disturbance in the way 
one’s body weight or shape is experienced (criterion B). In clinical settings, it may 
be difficult to differentiate people with ARFID from those with anorexia nervosa 
who may minimize or deny the extent of weight/shape over-valuation. The same 
difficulty may be found in cultures with different expression of distress around body 
image and/or where mental illness is more commonly expressed through somatiza-
tion rather than psychological reactions [5]. Moreover, ARFID shares similar pre-
sentations with the so-called non-fat phobic anorexia nervosa (NFP-AN) in some 
cases and appears to precede AN in a substantial minority (12%) of patients with 
ARFID [7]. Differential diagnosis between NFP-AN and ARFID can be challeng-
ing, and explicit endorsements do not necessarily match internal beliefs [11]. The 
individuals with so-called NFP-AN often endorse low appetite or gastrointestinal 
distress as rationales for food restriction [12, 13], blurring the distinction between 
ARFID and AN [14]. Thus, it is sometimes unclear whether individuals who present 
with NFP-AN are minimizing or denying underlying shape and weight concerns, 
have alternate rationales for food restriction, or actually have ARFID [14]. An inter-
esting study [11], supporting this doubt, demonstrated that adolescent and young 
females with NFP-AN have implicit beliefs that may not match their explicitly 
expressed beliefs toward dieting.

A systematic scoping review [5] evaluated the diagnostic validity of ARFID 
based on Feighner criteria [15]. According to this review [5], we can consider satis-
fied the first Feighner criterion (the description of a clearly distinguishable clinical 
picture) because a predominant clinical presentation emerges from the literature and 
specific epidemiological features can be identified, despite the heterogeneity of 
clinical descriptions. Literature supports also the fourth Feighner criterion (the cat-
egory demonstrated a typical course over time) even though research is not 
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exhaustive [5]. As many other psychiatric disorders, ARFID does not fulfill the sec-
ond and fifth criteria—the identification of biomarkers or comparable psychological 
tests (or effective treatments) and of patterns of heritability—but Strand and col-
leagues [5] suggest that it is not to be excluded that the diagnosis is clinically appli-
cable. The distinction from other diseases (the third Feighner criterion) seems more 
difficult: the differences between ARFID and AN are sufficiently clear, apart from 
NFP-AN, because the two disorders differ conceptually and there is evidence to 
support separate epidemiological characteristics [5]. The problems arise in applying 
the ARFID diagnostic criteria in situations where there are comorbid psychiatric or 
medical conditions that may cause restrictive eating and food avoidance or selectiv-
ity [e.g., autism spectrum disorder [ASD], anxiety disorders, obsessive-compulsive 
disorder, attention-deficit/hyperactivity disorder, affective disorders, gastrointesti-
nal disease, metabolic disorders, etc.] [5]. Whereas such comorbidity is of course 
not always difficult to integrate with an ARFID diagnosis, evidence points to recur-
rent conceptual bewilderment that makes the ARFID category unnecessarily 
obscure.

Some authors [5] proposed to modify the current diagnostic criteria to overcome 
their weakness emphasizing the three-dimensional clinical picture that is currently 
only hinted at in the DSM-5 diagnostic criteria. There is emerging evidence to sup-
port such a model. Thomas and co-workers [16] introduced a hypothetical three- 
dimensional model whereby “a given individual’s ARFID presentation can be 
plotted as a single point along a three-dimensional space, meaning that the three 
prototypic presentations vary in severity and are not mutually exclusive.” Even 
though further research is needed, clustering ARFID patients into specific clinical 
subtypes allows clinicians and researchers to consider and conceptualize different 
treatment regimens that may be better suited to patients in the context of subtype- 
specific presentations and etiologies [5].

As suggested in DSM-5, a combination of neurobiological factors and develop-
mental stressors may engender traditional eating disorder psychopathology in sub-
jects with ARFID. This disorder may (1) share endophenotypes with symptoms of 
other EDs, simultaneously increasing risk for all forms of disordered eating, and/or 
(2) ARFID symptoms themselves or accommodation to ARFID symptoms may pre-
cipitate additional eating pathology [9].

Even though screening and identification of possible ARFID should be made 
by any healthcare professional [8], because affected patients often present to set-
tings other than mental health clinics, assessment has to be multidimensional 
because medical, nutritional, and psychological-psychiatric aspects have to be 
investigated as for every ED. A medical professional (e.g., primary care physi-
cian, nurse practitioner) is recommended to complete the medical and nutritional 
assessment of avoidant/restrictive eating. Such evaluation should include a physi-
cal assessment to ascertain eating history, acute and potential long-term medical 
and nutritional complications of avoidant/restrictive eating such as sequelae of 
low weight (e.g., hypogonadism and bone loss) or obesity, as well as malnutrition 
(e.g., insufficient vitamin and mineral consumption), which can occur in individu-
als with ARFID across the weight spectrum. Medical assessment should also 
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explore the presence of underlying systemic or gastrointestinal disorders which 
may contribute to the onset or persistence of ARFID, such as celiac disease, peptic 
or allergic gastrointestinal disease (including eosinophilic esophagitis), Crohn’s 
disease, and functional gastrointestinal disorders including constipation and irri-
table bowel syndrome. Nutritional/dietary assessment should determine the ade-
quacy of dietary diversity and caloric needs. A mental health clinician (e.g., 
psychologist, psychiatrist, social worker) should complete the diagnostic inter-
views and assessment of psychosocial impairment and functioning with special 
attention to anxiety, avoidance learning, and cognitive features such as rigidity or 
detail orientation that may be transdiagnostic across psychiatric or neurodevelop-
mental disorders and impact ARFID maintenance and outcomes. Some diagnostic 
tools are available and will be described later, but their psychometric features 
have to be fully assessed. Additional opinion and input from specialists may be 
needed for more complex ARFID presentations (such as gastrointestinal pathol-
ogy, autoimmune disease/atopy, swallowing difficulties, respiratory compromise 
of undiagnosed etiology, difficulty with self-care tasks or self-regulation). In 
addition, mealtime observations are also acknowledged as forming a useful com-
ponent of assessment to measure bites consumed, food selected, facial expres-
sions, and more.

10.2.2  Diagnostic Tools

A number of diagnostic rating scales have been developed and have shown promis-
ing results in terms of sensitivity and specificity and may contribute to ED assess-
ment. However, little is known about how ARFID patients differ from patients with 
other EDs on these instruments. There are few measures (self-report questionnaires 
or structured interview) of the specific psychopathology of ARFID because it is a 
relatively new diagnosis.

The “ARFID symptom checklist” was developed to identify picky eaters experi-
encing weight loss, nutritional deficiencies, nutritional supplement dependence, or 
psychosocial impairment [4]. Its ability to identify a group reporting significant 
comorbidity and impairment, and distinctive eating behaviors, supports its useful-
ness as a screening instrument for ARFID but is not commonly used.

A new self-report screening tool for adults is the “Nine Item ARFID Screen” 
(NIAS) [17] that yields dimensional symptom ratings rather than diagnoses. The 
NIAS [17] is a brief multidimensional and reliable instrument to measure ARFID- 
associated eating behaviors. Exploratory and confirmatory factor analyses provided 
evidence for three factors. The NIAS subscales demonstrated high internal consis-
tency, test-retest reliability, invariant item loadings between two samples, and con-
vergent/discriminant validity with other measures of picky eating, appetite, fear of 
negative consequences, and psychopathology. The scales were also correlated with 
measures of ARFID-like symptoms (e.g., low BMI, low fruit/vegetable variety and 
intake, and eating-related psychosocial interference/distress), although the picky 
eating, appetite, and fear scales had distinct independent relationships with these 
constructs [17].
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Published structured interviews to diagnose ARFID are: (a) the Eating Disorder 
Assessment for DSM-5 (EDA-5) [18], used to confer ARFID, pica, and rumination 
disorder (RD) diagnoses, although its diagnostic properties have not been evaluated 
for these groups; and (b) the Structured Clinical Interview for DSM-5 (SCID-5) 
[19] which can also be employed to diagnose ARFID but does not evaluate con-
structs relating to pica or RD.

There are also preliminary reports on the new ARFID module of the Eating 
Disorder Examination [20].

The first specific structured clinical interview to assess ARFID across the lifes-
pan is the “Pica, ARFID, and Rumination Disorder Interview” (PARDI) [21]. The 
PARDI includes items assessing the level of endorsement and overall severity of 
common ARFID features organized into profiles (i.e., sensory sensitivity, lack of 
interest in eating, and fear of aversive consequences) to facilitate treatment planning 
and algorithms for diagnosing ARFID, pica, and RD. This interview is available in 
four versions, one of which is suitable for young people and adults (14 years and 
up). On average, the PARDI takes 39 min to complete, appears acceptable to respon-
dents, and has demonstrated adequate reliability and validity (individuals with 
ARFID scored significantly higher than healthy controls on ARFID severity and 
ARFID profiles) in an initial sample [21], while larger-scale validation studies are 
underway.

It will be crucial to develop and refine psychometric measures that help us to 
distinguish among ARFID presentations, as well as other ED diagnoses across dif-
ferent ages [17].

10.2.3  Epidemiology

There are consistent findings regarding epidemiological features such as age and 
gender patterns that distinguish ARFID from other eating disorders in childhood- 
adolescence, but there is a lack of evidence on how common and how much trou-
bling ARFID is among adults.

Nevertheless, we can affirm that the gender difference between ARFID and AN 
found in children-adolescents is less pronounced in adult samples [22] and in 
patients requiring acute medical hospitalization [23]. One study [24] reported that 
only 4 of 45 malnourished adult patients were categorized as having ARFID.  A 
retrospective chart review was conducted in a cohort of patients, aged 15–40 years, 
who sought treatment for an eating disorder at Kyoto University Hospital between 
1990 and 2005 [22] and between 1990 and 1997 [25]. Respectively, 95 (9.2%) of 
1029 [22] and 27 (11.0%) out of the 245 [25] adult patients with a feeding and eat-
ing disorder met the criteria for ARFID; contrary to previous studies in pediatric 
patients [26], all adult patients with ARFID were women. Other results of those 
retrospective researches in ARFID patients were the following: most of them had 
restrictive eating related to emotional problems; some patients had multiple gastro-
intestinal complaints as contributing factors for restrictive eating; no patients 
reported food avoidance related to sensory characteristics or functional dysphagia 
or exhibited binge eating or purging behaviors or excessive exercise; and a few 
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patients had enteral feeding. Moreover, the ARFID group had a significantly shorter 
duration of illness, lower rates of hospital admission history, and less severe eating 
disorder pathology and psychopathology and reported significantly better outcome 
results than the AN group [22, 25]. Hay and colleagues [27] conducted two sequen-
tial population-based surveys in Australia including individuals aged over 15 years 
who were interviewed in 2014 (n = 2732) and 2015 (n = 3005). The 2014 and 2015 
3-month prevalence of ARFID were 0.3% (95% CI 0.1–0.5) and 0.3% (95% CI 
0.2–0.6). Mental health-related quality of life was particularly poor for those with 
ARFID who also had lower role performance. These prevalence estimates were 
similar to those of other specified EDs (AN 0.4%–0.5%; BN 1.1%–1.2%) and lower 
than those for other specified feeding or eating disorder (3.2%) and unspecified 
feeding or eating disorder (10.4%) [27]. An online eating disorder screening to 
adults in the USA [28] found that 86.3% of the whole sample (n = 71362) had a 
possible clinical or subclinical ED; in particular, 4.5% (n = 2923) of the sample 
screened as ARFID and rates of current treatment were lowest for people in this 
category (1.1%) [28]. A retrospective review of charts from 410 consecutive refer-
rals (ages 18–90 years; 73.0% female) to a tertiary care center for neurogastroenter-
ology examination [29] identified 26 cases (6.3%) who met the full criteria for 
ARFID and 71 cases (17.3%) who had clinically significant avoidant or restrictive 
eating behaviors with insufficient information for a definitive diagnosis of 
ARFID. Of patients with ARFID symptoms, 92.8% (90 out of 97) cited fear of gas-
trointestinal symptoms as motivation for their avoidant or restrictive eating [29]. A 
series of binary logistic regressions showed that the likelihood of having ARFID 
symptoms increased significantly in patients with eating- or weight-related com-
plaints (odds ratio [OR], 5.09; 95% CI, 2.54–10.21); with dyspepsia, nausea, or 
vomiting (OR, 3.59; 95% CI, 2.04–6.32); with abdominal pain (OR, 4.72; 95% CI, 
1.87–11.81); or with more than one diagnosis of a gastrointestinal disorder (OR, 
1.63; 95% CI, 1.26–2.10) [29]. A recent study [30] had similar findings. The authors 
assessed adult patients presenting with symptoms of gastroparesis and character-
ized 39.9% as meeting conservative self-report cut-off for ARFID symptoms, with 
23.3% patients having documented psychosocial/medical impairment. In addition, 
gastroparesis symptom severity was moderately and significantly associated with 
greater ARFID symptom severity (b = 0.45, P < 0.001), but neither positive gastric 
emptying scintigraphy nor other FED symptoms [30]. Thus, gastroparesis/dyspep-
sia symptoms may mimic but also hide ARFID diagnosis, and clinicians have to 
keep it in mind [30].

10.3  Clinical Characteristics

10.3.1  Presentations, Comorbidities, and Severity

ARFID is very heterogeneous, and the clinical presentations are unified by the 
avoidant/restrictive eating patterns, but the rationales for restriction and medical 
sequelae differ: low weight or failure to gain weight is common but it is possible 
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normal weight or even overweight or obesity. This demonstrates the variety and 
complexity of its underlying pathophysiology [31]. Some individuals may remain in 
healthy weight range via the use of tube feeding or energy-dense supplements, 
while others, reliant on carbohydrates or energy-dense processed foods, bear excess 
weight. While individuals with AN often limit food intake to low-calorie options, 
those with ARFID favor a calorie-dense diet high in processed foods, carbohydrates, 
and added sugars and low in vegetables and protein [31, 32]. Harshman and co- 
workers [32] collected and analyzed 4-day food record data for 52 participants with 
full or subthreshold ARFID and 52 healthy controls (HCs) (9–22 years). Participants 
with full or subthreshold ARFID did not report any fruit or vegetable category in 
their top five most commonly reported food categories, whereas these food groups 
occupied three of the top five groups for HCs. Vegetable, protein, and vitamin K and 
B12 intakes were significantly lower, while intakes of added sugars and total carbo-
hydrates were significantly higher in full or subthreshold ARFID compared to 
HCs [32].

The food avoidance/restriction can lead to medical and mental health conse-
quences that further exacerbated symptoms (e.g., diabetes, cardiovascular disease, 
fatigue, poor self-esteem, family mealtime conflict, peer social isolation, and diffi-
culties with relationships and work). In an Australian epidemiological study [27], 
individuals with ARFID (aged 24–60 years) had lower mental health-related quality 
of life and more days of being unable to function due to emotional or physical health 
problems than people without EDs [27]. Similarly, in an online study, adults with 
symptoms of ARFID self-reported greater internalizing distress than those without 
ARFID and comparable levels of distress to individuals with symptoms of other 
EDs [4].

Clinically significant picky eating (PE), also referred to as “selective” or “selec-
tive/neophobic” eating, can lead to a diagnosis of avoidant/restrictive food intake 
disorder [1, 7, 10, 16, 33, 34]. Adult PE has received increased attention due to its 
important association with adult ARFID [35]. Picky eaters with ARFID symptoms 
can be differentiated from picky eaters without these symptoms on the basis of three 
eating behaviors (stronger endorsement of food neophobia, inflexible eating behav-
iors, and eating from a very narrow range of foods) and by their higher endorsement 
of internalizing distress, OCD symptoms, and eating-related quality of life impair-
ment [36]. Retrospective reports of greater parental pressure to eat, higher disgust 
sensitivity, lower PE age of onset, and experiencing an aversive food event were 
associated with general adult PE behavior [36]. However, additional research is 
needed to understand the extent to which parental pressure is a reaction to or per-
haps compounds the development of problematic eating behavior [36]. Results also 
indicated parental encouragement of healthy eating may be a protective factor and 
that men endorsed higher levels of adult PE.

PE is one of the three patterns of restrictive eating that have been linked to 
ARFID symptoms both in nonclinical samples [17] and in treatment-seeking 
patients diagnosed with ARFID [10, 33]. The other two ARFID presentations 
involve restrictive eating due to apparent lack of appetite or interest in eating and 
restrictive eating due to fear of aversive consequences from eating, such as choking 
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and vomiting. Although the ARFID presentations show significant overlap in both 
nonclinical and diagnosed samples [17, 21, 33], there is also evidence that they are 
phenomenologically and statistically distinct from each other. Therefore, it is likely 
that each presentation has its own etiological and maintenance mechanisms linked 
to severity of restrictive eating and likelihood of experiencing ARFID symptoms. 
As reported before, Thomas and colleagues [16] proposed a conceptual three- 
dimensional neurobiological model of ARFID (consistent with the National Institute 
of Mental Health’s Research Domain Criteria [RDoC] approach) wherein the three 
core presentations occur along a continuum of severity and are not mutually exclu-
sive [16]. According to this dimensional model, the three ARFID profiles share 
similarities with other DSM-5 diagnoses: the sensory sensitivity profile shares simi-
larities with ASD; the fear of aversive consequences profile shares similarities with 
anxiety disorders; and the lack of interest profile shares similarities with major 
depressive disorder. Similar to the sensory sensitivity profile of ARFID, selective 
eating (e.g., unwillingness to try new foods, avoiding certain food groups) is com-
mon among children with ASD [37] and may be related to sensory processing defi-
cits in the areas of taste or smell [38, 39]. Reilly and colleagues [33] reported that 
the prevalence of ASD in young individuals with the “selective eating” presentation 
of ARFID was approximately 5%. Similar to the fear of aversive consequences pro-
file of ARFID, those with anxiety disorders may display heightened distress in the 
presence of anxiety-provoking or feared stimuli, typically resulting in avoidance. 
Indeed, Norris and co-workers [40] found that individuals with the ARFID “aver-
sive” profile had a 70% prevalence of anxiety disorders, and Zickgraf and colleagues 
[10] found that 77% of those exhibiting the fear profile had a comorbid anxiety 
disorder. Given that the fear of aversive consequences presentation of ARFID can 
lead to rapid weight loss and require urgent action due to acute food refusal, patients 
report significant psychological and medical symptoms [9]. A recent study sug-
gested that increased disgust might partially explain the association between anxi-
ety and food avoidance [41]. Moreover, lack of appetite is common in major 
depressive disorder (MDD) and may be due to decreases in experiences of pleasure 
or reward associated with food consumption. Thomas and colleagues [16, 42] pro-
posed also neurobiological underpinnings for each of the three presentations:

 1. The ARFID subdomain, presenting as lack of interest in food, might be associ-
ated with differences in activation of appetite-regulating centers in the brain.

 2. The selective eating subdomain might be related to oversensitivity in taste per-
ception [43].

 3. The fear of aversive consequences subdomain might be linked to hyperactivation 
of fear processing brain circuitry.

At present, different studies in adolescents [34, 44, 45] support the hypothesis by 
Thomas and colleagues [16, 42]. ARFID subgroups exhibit differences on various 
clinical (e.g., degree of medical morbidity) and demographic variables, suggesting 
that distinct etiological and maintenance factors may be associated with different 
restrictive eating patterns. A better understanding of diagnostic differences among 
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ARFID subtypes will most benefit from ongoing dialogue between clinicians and 
researchers [46] and will contribute to a greater comprehension of the factors asso-
ciated with risk for, etiology of, and maintenance of restrictive eating behaviors not 
characterized by weight or shape concerns [10]. Research in a wider variety of set-
tings and clinical populations should help clarify the relative prevalence of different 
ARFID presentations and the degree to which they overlap with one another and 
with other forms of disordered eating. In fact, ARFID symptoms exist independent 
of symptoms of other EDs and are characterized by several distinct eating behaviors 
and associated with distress and impairment at levels comparable to symptoms of 
anorexia and bulimia [4]. Becker and colleagues [9] demonstrated, although in an 
age-heterogeneous sample (mean age 22.2 ± 11.88 years; range 10–78), that the 
addition of psychosocial impairment as a criterion sufficient for an ARFID diagno-
sis altered the presentation of ARFID in expected ways such that, without the 
requirement for insufficient energy intake or presence of nutritional deficiencies, the 
ARFID sample was, on average, within a normal weight range [9]. In the same 
sample, compared to AN subjects, ARFID individuals had an earlier age of disorder 
onset; presented for treatment at a younger age; scored lower on measures of eating 
pathology, depression, anxiety, and clinical impairment; but scored similar on 
restrictive eating and scored higher on food neophobia. Also as expected, a higher 
proportion of those with ARFID were males compared with the proportion of males 
with AN [9]. Previously Nakai and collaborators [25], in a retrospective chart review 
study, found that the ARFID group had a significantly shorter duration of illness, 
lower rates of admission history, less severe psychopathology, and significantly bet-
ter outcome results than the AN group and was composed by women [25]. It’s worth 
to notice that there is a percentage of patients that meet the criteria initially for 
ARFID and crossover to AN or appear with overlapping presentations [26, 45]. The 
majority of patients reclassified as having AN initially presented with feeding spe-
cific concerns most consistent with the ARFID aversive subtype and commonly 
reported worries relating to general health as opposed to weight or shape at the time 
of assessment [47].

Because ARFID diagnosis is relatively new, the information about specific medi-
cal complications are limited. When patients with eating problems, that cannot be 
explained by their medical condition and the severity may exceed that expected for 
a given condition and/or may persist beyond the usual resolution period, present in 
treatment settings it’s possible that such eating difficulties are attributable to a com-
bination of medical and psychiatric factors, and can be diagnosed as ARFID.  In 
ARFID, it is reasonable to examine dietary idiosyncrasies and consider specific 
complications of nutritional deficiencies [48]. Recently, some authors [31] com-
pared in a sample of female, aged 10–22 years, low-weight individuals affected by 
ARFID with AN patients and healthy controls in order to assess the differences in 
medical complications and endocrine alterations. Medical comorbidities and endo-
crine features overlapped in ARFID and AN even though there were also key differ-
ences, suggesting that low- weight ARFID should be treated as intensively as AN but 
they have distinct pathophysiology [31]. Medical and psychiatric comorbidities 
were greater in low-weight ARFID versus HC, but disease onset was earlier in 
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ARFID than in AN and so may have earlier and more prolonged developmental 
exposure to negative consequences of undernutrition [31]. While low-weight 
ARFID and AN had higher rates of anxiety and depression than HC, only AN 
reported a higher prevalence of obsessive- compulsive disorder consistent with the 
ritualistic behavior observed clinically in AN [31]. Use of psychiatric medications 
did not differ between ARFID and AN. However, ARFID reported greater use of 
appetite-stimulating antihistamines, not typically prescribed for AN, highlighting 
the divergent perceived pathophysiology of low weight among clinicians. ARFID 
and AN had more gastrointestinal (GI) symptoms than HC, which may be a cause 
or consequence of undernutrition [31]. Both reported low blood pressure (BP), but 
only AN had lower systolic BP versus HC. Those with AN reported a higher preva-
lence of bradycardia and had lower heart rate on exam than ARFID, which might 
reflect more acute weight loss in AN. Asthma was more common in ARFID than 
AN or HC, and both ARFID and AN reported greater frequency of food or drug 
allergies than HC. The data by Aulinas and colleagues [31] suggest that immuno-
logical mechanisms may be involved in the pathogenesis and/or maintenance of 
ARFID. The finding of atopy in ARFID also raises the question of undiagnosed 
immune-mediated disorders contributing to symptoms. Despite similar low weight 
and leptin levels in ARFID and AN, the same authors observed a greater waist-to-
hip ratio (marker of visceral fat) in ARFID [31] that may reflect dietary differences 
(a calorie-dense diet in ARFID [32] versus a low- calorie diet in AN) or may simply 
indicate differences in developmental stage because the waist-to-hip ratio no longer 
differed after controlling for age [31]. The authors observed also distinct medical 
and endocrine alterations in ARFID compared to AN, such as a lower number of 
menses missed in the preceding 9 months, higher total T3 levels, and lower total T4/
total T3 ratio; these differences persisted after adjusting for age and might reflect 
differences in pathophysiology, acuity of weight fluctuations, and/or nutritional 
composition of food consumed [31].

Another research on medical complications [49] found that the 18% of ARFID 
men (18–63 years) had bone mineral density (BMD) Z-scores at spine and hip <−2 
at ≥1 site. They resulted at significant risk of low BMD above all at the spine level, 
but have preserved estimated hip strength and a body mass index (BMI) of 15.3 ± 1.5 
near to that of AN male patients (14.7 ± 1.8).

It was suggested that [9] items that could be relevant in considering ARFID 
severity could include number of foods consumed in each of the five basic food 
groups, how frequently the exact same meals are repeated, avoidance of trying new 
foods and important social eating opportunities, fears related to eating (choking, 
vomiting, allergic reactions, GI distress), and the need for major family accommo-
dation of aberrant eating behaviors [21, 42]. Finally, the Radcliffe ARFID work-
group [8] achieved a consensus proposal for ARFID recovery that included having 
a diet that is adequate in volume and variety associated with the following: (a) eat-
ing foods from all the major food groups (fruits or vegetables, grains, protein foods, 
and dairy) regularly (e.g., having all food groups represented several days [e.g., 2, 
3] per week); (b) weight no longer in the under-weight range (based on individual-
ized clinical assessment) and height growth and physical development (e.g., 
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maturation) resumed; (c) no nutritional deficiencies; (d) no more than one nutri-
tional supplement drink per day; and (e) no longer avoiding, requiring major accom-
modation, or experiencing significant distress in social eating situations.

10.4  Treatment

Evidence-based treatment of ARFID is in its infancy, and there is no evidence-based 
psychological treatment suitable for all forms of ARFID at this time. The current 
evidence base for ARFID treatment relies primarily on case reports, case series, and 
retrospective chart reviews, with scarce randomized controlled trials in young chil-
dren. Studies in adults are lacking, and it’s under research if the treatments used for 
other EDs could be applicable and useful also for ARFID.

In fact, for all EDs (including ARFID), the main treatment as delineated in the 
current national and international guidelines is a form of psycho-behavioral therapy 
that can most usually be provided on an outpatient basis [50].

Fewer case reports related to adults with chronic ARFID exist [51, 52] and focus 
on comorbid physical illnesses (i.e., gastroesophageal reflux disease, supraventricu-
lar tachycardia, Crohn’s disease), while treatment of a chronic course of ARFID in 
adults has yet to be documented [53].

ARFID treatments for children/adolescents recently described in the litera-
ture include family-based treatment and parent training, cognitive-behavioral 
(CBT) approaches, hospital-based refeeding including tube feeding, family-
centered partial hospitalization, and adjunctive pharmacotherapy [42]. For 
adults, we can assume that some of the treatments used for children/adolescents 
will work the same. In ED, evidence-based therapies delivered by an eating 
disorders-informed clinician are considered most efficacious and are preferred 
by patients, and this approach may also be more cost-effective and reduce hos-
pitalizations [50]. The presence of specific complications of nutritional defi-
ciencies in ARFID supports the need for diet diversification as part of therapeutic 
interventions to reduce risk for nutrient insufficiencies and related complica-
tions [32]. People with more severe symptoms and so nutritionally compro-
mised or who are not improving with less restrictive care may be treated in a 
partial (day) or full hospital specialist program [50] to reach medical stabiliza-
tion [54]. Treatment should be adapted depending on the severity of the nutri-
tional problem and tailored to account for the behavioral, organic, oral- motor, 
and dietary concerns often present and may involve hospitalization with multi-
disciplinary care (nutritional therapist, physician, dietitian, psychologist, psy-
chiatrist, speech-language pathology/occupational therapist, etc.). Some 
findings [55] suggest that patients with ARFID who exhibit an acute onset of 
severe food restriction can be successfully treated in the same partial-hospital 
program as patients with other ED, with comparable improvements in weight 
and psychopathology over a shorter time period [55]. In the absence of pub-
lished criteria for admission and refeeding protocols for ARFID patients, it 
seems that providers rely on established AN criteria for hospital admission (e.g., 
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bradycardia, orthostatic hypotension, electrolyte abnormalities, and low weight) 
and also adopt AN refeeding protocols. Solid food and nasogastric tube (NGT) 
feeds are most commonly used for nutritional rehabilitation, but the variability 
in the treatment approaches to the inpatient medical stabilization of patients 
with ARFID highlights the evidence gap regarding optimal treatment of this 
disorder, and probably no single treatment works best for all ARFID patients. 
Katzman and co-workers [56] advise to consider cautiously the use of NGT 
feedings due to the oral sensitivities inherent in many individuals with ARFID 
and the potential psychological consequences like iatrogenic conditioned food 
aversions.

Given the lack of empirical data on the treatment strategies of ARFID, best prac-
tice treatment guidelines have not yet been developed, which potentially increases 
the risk of prolonged resource-intensive hospital stays for complex cases [26]. As 
for others ED also for ARFID multidisciplinary team is likely important to the 
effectiveness of treatment [54], but not all individuals with ARFID would require it. 
The Radcliffe ARFID workgroup [8] stated that patients generally require a mini-
mum of a primary care practitioner to monitor physical health. The need for multi-
disciplinary involvement decreases at older ages and with lower levels of severity 
and medical complexity; in these conditions, patients may manage treatment with a 
single practitioner whose expertise is most relevant to the case. Furthermore, experts 
noted that ARFID is phenotypically heterogeneous and patients’ needs might differ 
depending on what factors are thought to be driving the distress and eating distur-
bances, and these variable presentations may in turn call for variable interventions, 
only some of which would be multidisciplinary. Significant themes were identified 
[8] across existing psychosocial interventions including (1) psychoeducation about 
ARFID, nutrition, and principles of exposure and habituation; (2) caregiver or fam-
ily involvement for support and to reinforce change; (3) exposure therapy involving 
both in- and out-of-session work [57]; and (4) structured mealtimes. Other com-
monly implemented strategies included use of reinforcements to promote behavior 
change, sensory and self-regulation treatments (for ARFID who avoid food to avoid 
internal sensations) [58], management of anxiety and other comorbidities, pharma-
cotherapy, tube weaning, and other medical interventions, as needed. Given that 
community-based expertise in ARFID is limited, it was considered a strength that 
these competencies can be scaffolded based on existing expertise (e.g., with other 
EDs, anxiety disorders, etc.) and clinicians work to advance time-limited and 
outcome- guided interventions and to improve access to care and treatment efficacy.

Identifying mechanisms contributing to food avoidance is essential to develop 
effective interventions because the treatment can focus on drivers. Harris and col-
laborators [41] suggested that increased disgust, probably tied to formation of taste 
aversions, might partially explain the association between anxiety and food avoid-
ance. Exploring fully the function of disgust among individuals with selective eat-
ing in the context of ARFID could aid in delineating more specific etiological 
models as well as formulation of more tailored, effective treatment strategies. 
Conceptual deconstruction techniques [59], secondary appraisals of one’s ability to 
cope with disgust [60], counter-conditioning methods (wherein disgust-eliciting 
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stimuli are paired with rewarding stimuli or with safety signals) [61, 62], and pilot 
testing techniques that focus on targeting evaluative associations may be help-
ful [63].

A novel form of outpatient cognitive-behavioral therapy specific for ARFID 
(CBT-AR) is one treatment currently under study. CBT-AR is appropriate for chil-
dren, adolescents, and adults ages 10 years and more [42]. The CBT-AR model 
posits that biological vulnerabilities including sensory sensitivity, anxiety, and/or 
low appetite, with or without a negative experience with eating, contribute to nega-
tive feelings and predictions about eating, which lead to food avoidance or restric-
tion. Avoidant/restrictive eating has a series of physical and psychosocial 
consequences that maintain the maladaptive cycle. Regardless of whether the patient 
has one, two, or all three primary presentations, CBT-AR challenges the avoidant- 
restrictive eating head-on in order to interrupt and correct the maintaining mecha-
nisms [42]. The symptoms that unify all clinical presentations are food avoidance 
and restriction which are the primary targets of treatment that is flexible to over-
come different presentations. To address heterogeneity in age at presentation, 
CBT-AR can be applied in either a family-supported or individual format. To 
address heterogeneity in maintaining mechanisms, CBT-AR always proceeds 
through four stages, but Stage 3 features three optional modules that the therapist 
can implement depending on the primary maintaining mechanism(s) of the indi-
vidual patient. Lastly, to address heterogeneity in weight status and clinical com-
plexity, the treatment spans 20–30 sessions in length, affording additional time for 
patients who have significant weight to gain or must address multiple maintaining 
mechanisms. Regardless of the version of the treatment employed, all forms of 
CBT-AR include important common features such as a structured session format, 
at-home practice assignments, common therapeutic goals, and consistent therapist 
stance [42].

At present, there are neither evidence-based treatment approaches nor medica-
tions for ARFID. Most of clinicians prescribed selective serotonin reuptake inhibi-
tors [54] and atypical antipsychotics [54]. One medication of interest seems to be 
mirtazapine because it promotes appetite and weight gain, decreases nausea and 
vomiting, improves gastric emptying [64], is an effective treatment for depression 
and anxiety symptoms in adults, and is generally well tolerated [64]. Among atypi-
cal antipsychotics, a case report in adolescents and children [65] showed that low- 
dose olanzapine, when used as an adjunct to other treatment modalities, may 
facilitate eating, weight gain, and the reduction of anxious, depressive, and cogni-
tive symptoms in ARFID patients [65], but its use in adults has to be demonstrated. 
A systematic review of cyproheptadine concluded that it had some benefits for 
avoidant-restrictive food intake disorder [66].

10.5  Conclusions

ARFID is a recently defined ED, and it’s poorly recognized above all among adult 
for insufficient knowledge of characterization and epidemiology and lack of estab-
lished assessment, screening tools, and treatment protocols. For the same reasons, 
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there is also an ongoing widespread inconsistent use of terminology. Treatment will 
commonly include psychological interventions, nutritional advice or intervention, 
and medical monitoring or intervention. Some individuals with ARFID may present 
with extreme low weight, resulting in similar complications to people with anorexia 
nervosa. Others may present with longstanding serious nutritional compromise, 
impairing physical development and functioning. In many cases, it will be neither 
realistic nor necessarily desirable to achieve an eating pattern without any avoid-
ance or restriction. A more appropriate aim may be to minimize physical or nutri-
tional risk through behavioral change and/or to help the individuals learn to manage 
their own anxiety about trying new foods or extending their dietary intake.

Although the lifespan approach of DSM-5 is commendable, there is an urgent 
need for research on ARFID in adult populations and also on how established treat-
ment models for eating disorders can be modified to accommodate for the specific 
features of ARFID [46]. The existent findings highlight the importance of ARFID- 
specific screening instruments and a thorough initial assessment as well as chal-
lenges associated with present diagnostic criteria of restrictive eating disorders. 
Researchers must develop a unified approach to the study of ARFID subtypes draw-
ing from populations across the lifespan and in varied settings in order to best 
understand if this approach has merit and how to best meet the needs of all ARFID 
patients. Many subjects with ARFID have complex presentations that often require 
specialized treatment; it will be important that clinicians be educated about ARFID, 
have knowledge of the diagnostic characteristics of the illness, and have an under-
standing of how a patient’s needs should be managed. Currently, there are no pro-
spective studies that have reported outcomes on interventions that have targeted 
patients with ARFID across the lifespan. As these evidence- based treatments 
become available, it will be crucial to apply treatments that optimize outcomes in 
hopes of minimizing morbidity associated with the illness [26].
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11.1  Epidemiology: Characteristics, Prevalence, 
and Determinants

Drunkorexia is a term that first appeared in various media outlets in 2008 [1, 2] to 
describe a pattern of behavior whereby some individuals engage in compensatory 
diet-related behaviors when consuming alcohol. These behaviors include restricting 
behaviors, such as skipping meals or cutting back on calories or fat intake, as well 
as purging behaviors such as excessive exercising, vomiting, or laxative use. 
Performing such behaviors prior to alcohol consumption inherently enhances the 
effects of alcohol on the body and substantially raises the health and behavioral 
risks associated with drinking [3–9]. Although some researchers have proposed 
alternative labels such as food and alcohol disturbance (FAD) [10] and alcoholimia 
[11], drunkorexia is the term most often used in the literature and will be used 
throughout the remainder of this chapter.

Regarding prevalence rates of this behavior pattern, the researchers of many 
studies have assessed drunkorexia with a single item asking people how often they 
restrict their food, calories, or fat intake on days that they plan to consume alcohol, 
and people who indicate that they do so at least some of the time (i.e., not a “never” 
response) are considered “restrictors” who exhibit drunkorexia behavior. Using this 
method, these studies have found prevalence rates ranging from 12% to 39% in col-
lege student samples [6–8, 12–18]. In studies that use more comprehensive assess-
ment measures with multiple items asking about various restricting and purging 
behaviors done before, during, and after consuming alcohol, researchers have found 
greater prevalence rates ranging from 54% to 58% in college student samples [3, 
19, 20].
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Research reveals two primary reasons given for drunkorexia behaviors: avoiding 
weight gain (i.e., restricting and purging behaviors for the purpose of offsetting the 
calories of the alcohol consumed) and experiencing enhanced alcohol effects (i.e., 
restricting and purging behaviors for the purposes of getting drunk faster and 
becoming more drunk with less alcohol) [6, 7, 12–14]. The first reason concerning 
the avoidance of weight gain is supported by research showing that drunkorexia 
behaviors are associated with greater levels of disordered eating [7, 21], including 
body dissatisfaction [5, 19, 22–25], drive for thinness [5, 17, 18, 24, 25], fasting 
[17], binge eating [4], and bulimia symptoms [4, 5, 8, 18, 25, 26]. Likewise, the 
second reason concerning the enhancement of alcohol effects is supported by 
research showing that drunkorexia behaviors are associated with greater levels of 
alcohol consumption [3–6, 9, 13, 15, 16, 20, 21, 24, 25]; binge drinking episodes [9, 
12, 13, 16–19, 25, 26]; alcohol-related problems such as getting into a fight, mem-
ory loss, unprotected sex, and sexual victimization [3–9, 24]; and illicit drug use 
[16, 20].

The aforementioned research relates to the phenomenon of comorbidity between 
eating disorders and alcohol use disorders [27, 28] and leads to the question of 
whether extreme drunkorexia behaviors comprise an eating disorder, an alcohol dis-
order, or both. Based partly on the finding that disordered eating is a slightly better 
predictor than disordered alcohol consumption in women [4], some researchers [11] 
propose that drunkorexia should be included as a subcategory of other specified 
feeding and eating disorders (OSFED) in the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5) [29]. As another proposal, other research-
ers [10] suggest that drunkorexia be considered as an application of the transdiag-
nostic model of eating disorders [30]. Accordingly, in people with extreme 
drunkorexia, poor emotion regulation in the presence of negative life stressors will 
increase the desire to binge drink (and to quickly and more effectively experience 
the effects of alcohol). Yet, their overemphasis on weight and shape will lead to 
caloric restriction and purging compensatory behaviors to offset the effects of alco-
hol’s calories and to avoid potential weight gain from both upcoming and recently 
completed binge drinking episodes. Although both proposals involve officially cat-
egorizing drunkorexia as an eating disorder, both also recognize the dual presence 
of both disordered eating and substance use that make drunkorexia unique from 
other disorders.

11.2  Demographic Differences and Other Correlates

Research findings regarding potential demographic differences in drunkorexia 
behaviors have been mixed. For instance, although some studies found women to 
exhibit greater drunkorexia behaviors than men [3, 12, 14, 15], other research 
reveals no significant gender differences [5, 13, 16–18, 24–26, 31]. Additionally, 
although two studies found greater drunkorexia behaviors among college freshmen 
[6, 15], other studies failed to find any significant age effects [5, 17, 31, 32]. Meta- 
analyses, weighted based on study quality, would be useful in better determining 
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behavioral differences based on gender and age. In addition, future research should 
further explore potential interactions. Regarding gender, for example, some research 
suggests that while women may be more likely than men to engage in compensatory 
behaviors for the purpose of avoiding weight gain, women and men do not differ in 
doing these behaviors for the purpose of experiencing enhanced alcohol effects [6, 
32]. As to demographic variables with consistent findings, Hispanic and non- 
Hispanic Caucasians tend to exhibit greater drunkorexia behaviors than African 
Americans [6, 15, 20], and drunkorexia behaviors have been shown to be unrelated 
to body mass index [13, 18, 32]. Regarding the latter finding, however, it is impor-
tant to note that important clinical research on severe and extreme cases of drunk-
orexia is missing from the literature at this time.

Some studies have already explored how drunkorexia is potentially related to 
various personality, emotion, and mental health variables. Regarding personality, 
two studies found that drunkorexia behaviors are associated with greater sensa-
tion seeking tendencies [22, 23], which is consistent with the desire to experience 
enhanced alcohol effects. Regarding emotion and mental health, several studies 
found that drunkorexia behaviors are associated with emotion dysregulation, 
including limited access to emotion regulation strategies, impulse control difficul-
ties, and difficulties in recognizing and responding to emotional states [17, 32]. 
Such emotion dysregulation may lead to poor coping strategies such as binge 
drinking to dull the negative affect or disordered restricting and purging dietary 
behaviors as an attempt to gain control. Either way, the emotional conflict has 
been shown to lead to lower levels of self-esteem [32] and greater levels of anxi-
ety and depression [7].

11.3  Proposed Diagnostic Criteria

The negative impacts of both eating disorders and alcohol use disorders have been 
clearly demonstrated elsewhere. Here, we introduce a possible disorder that encom-
passes aspects of both, which could be even more debilitating. Moreover, severe 
restriction of food prior to alcohol consumption enhances the alcohol’s effects and 
leads to even greater alcohol-related health and behavioral risks including sexual 
victimization and alcohol-related accidents that could be fatal [3–9]. Although 
much more research is needed prior to establishing drunkorexia as a formal disorder 
in the DSM-5, the following diagnostic criteria have tentatively been proposed [11]: 
the co-occurrence of high-risk drinking and diet-related compensatory behaviors for 
at least three consecutive months, self-evaluation being unduly influenced by body 
weight/shape (like both anorexia and bulimia), and the person experiencing signifi-
cant distress and impairment. The severity of the drunkorexia may be mild (1–3 
episodes per month), moderate (4–7 episodes per month), severe (8–14 episodes per 
month), or extreme (14 or more episodes per month). These proposed criteria could 
help guide future research in the field, allowing researchers to gain better insight 
into whether drunkorexia is indeed a disorder that is unique from other eating and 
substance use disorders.
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12Eating Disorders and Bariatric Surgery

Donatella Ballardini, Livia Pozzi, Elena Dapporto, 
and Elena Tomba

12.1  Introduction

Recently, an increasing proportion of patients with severe obesity undergo bariatric 
surgery. This intervention is recommended in subjects with a body mass index 
(BMI) of 40 kg/m2 and over or 35 kg/m2 in the presence of one or more associated 
medical comorbidities. This treatment option relates to the fact that non-surgical 
therapies, including drug treatment, dietary treatment and lifestyle interventions, 
produce modest and short-term benefits in patients with severe obesity [1, 2].

Bariatric treatment produces significant weight loss and the improvement or 
resolution of the associated medical comorbidities, along with significant physical, 
psychological and social functioning improvements [3, 4]. Despite this, the results 
of weight loss present an important variability, even with the most effective bariatric 
surgery modalities [5]. Indeed, a significant proportion of patients who are undergo-
ing bariatric surgery does not achieve the expected weight loss or regains weight in 
the following decade after surgery [6]. The Toronto Bariatric Surgery Psychosocial 
(Bari-PSYCH) cohort study [7] assessed patients who underwent Roux-en-Y gas-
tric bypass, showing a significant weight reduction in the first post-operative year, 
while, between the second and third post-operative years, a significant weight regain 
was observed. Two years after surgery, 21.9% of patients had regained more than 
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10% of total weight loss (TWL) in the first year, 11.5% had regained more than 15% 
of TWL, and 4.9% of patients had regained more than 25% of TWL [7].

Many studies show that post-operative eating disorders and problematic eating 
behaviours may represent a major obstacle to achieve and maintain the weight loss 
in patients undergoing bariatric surgery. Therefore, the outcomes of bariatric inter-
vention, although often significant, are not universal: between 20% and 30% [8] of 
patients have suboptimal weight loss experience or significant weight regain within 
the first post-operative years. Also, patients undergoing bariatric surgery present 
both short-term and long-term malnutrition risks [9]. All these outcomes probably 
involve both physiological processes and behavioural and psychological factors. 
Evidence suggests that pre-operative psychosocial status and psychological func-
tioning may contribute to suboptimal weight loss, nutritional deficits or post- 
operative psychosocial distress. Several studies suggest that the presence of 
pre-operative psychopathology is associated with suboptimal weight loss, post- 
operative complications and limited positive psychosocial outcomes [8].

12.2  Eating Disorders and Problematic Eating Behaviours

Within the first post-operative year, a decline in eating psychopathology is generally 
associated with bariatric surgery. Eating disorders are frequently observed in 
patients awaiting bariatric surgery which in turn tend to improve after surgery. More 
specifically, within the first year after surgery, the episodes of objective binge eating 
episodes tend to disappear [7, 10]. However, many studies advise that the relapse of 
dysfunctional eating behaviours could occur beyond this initial year [10, 11]. After 
bariatric surgery, the weight regaining risk would remain for life. Behavioural fac-
tors could play a modulating role: an increase in dietary impulses, severe decrease 
in post-operative psychological well-being, problems related to alcohol or drug use 
seemed to be predictors of significant weight regain in a study where a group of 
patients with extreme obesity underwent Roux-en-Y gastric bypass. Therefore, 
involvement of patients by encouraging the use of self-monitoring strategies plays a 
protective role in weight regain [12].

Bariatric surgery creates anatomical and physiological modifications that could 
impact on patients’ capacity to introduce large amounts of food. However, the 
development of eating disorders and the onset of problematic eating behaviours 
have been reported in the literature [13, 14]. Post-operative anatomical and physio-
logical alterations can impact significantly on patients’ diet and eating behaviour. 
Patients may develop new forms of dysfunctional eating behaviour such as loss of 
control over eating. These binge episodes, characterized by a feeling of loss of con-
trol perceived by the patient followed by negative emotional experiences and guilt, 
could be objective, but also subjective, which means that they occur in the absence 
of large amounts of consumed food [15]. The prevalence rates of binge eating dis-
order (BED) [16] in candidates for bariatric surgery range from 2% to 53%, with 
variations related to the method used during the investigation (clinical interview or 
self-report questionnaires) [17]. After depression syndrome, BED is the second 
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most widespread psychiatric comorbidity in candidates for bariatric intervention 
population [18], while post-operative BED prevalence rates (DSM-5 criteria) appear 
low, ranging from 0% to 10.3% [19]. Prevalence rates of subjective experiences of 
loss of control over eating range from 6% to 64% [20]. In a 12-month follow-up 
study, BED, night eating syndrome (NES) [16] and uncontrolled food consumption 
reduced after surgery, while patients with pre-operative BED changed their eating 
patterns, switching to eat meals smaller in volume, but increased in frequency [21].

Pre-operative BED seems to attenuate weight loss. However, in another study 
(Chao et  al. 2016) [22] conducted 24  months after bariatric surgery, surgically 
treated BED patients lost 18.6% of their initial weight compared to 23.9% of 
patients without BED (p = 0.049). The authors thus recommend that patients with 
this condition, as well as other eating disorders, receive specific psychological 
support.

After bariatric surgery, patients may experience unplanned and frequent con-
sumption of small amounts of high-calorie foods, which circumvent the action 
mechanism of bariatric surgery [23, 24]. The most frequent clinical conditions of 
such problematic eating behaviours are described below.

Grazing is defined as the repetitive consumption of small and/or modest amounts 
of unplanned food not related to hunger. The term “repetitive” has been defined as 
eating more than twice in a limited period during the day (e.g. morning, evening or 
during the day) without prolonged intervals between food episodes. It is possible to 
differentiate between compulsive grazing, in which there is a loss of control present 
in every episode, and non-compulsive grazing, in which the act of eating occurs 
repeatedly in a distracted and unconscious manner. Since small meal consumption 
is a recommended therapeutic indication, because of the limited gastric capacity, an 
adequate assessment of food patterns is therefore essential in order to recognize if 
the food choice and consumption are controlled and if patients recognize hunger 
and satiety stimuli appropriately [23]. The prevalence of grazing in pre-operative 
patients is estimated at 26.4% [25], whereas in post-operative patients, it is esti-
mated at 46.6% [26].

Picking or nibbling indicates the consumption of small amounts of food between 
meals, carried out in a repetitive and unconscious way. Very often, the patient is not 
able to reconstruct precisely the manner and amount of food ingested at the begin-
ning of the episode and/or during the episodes; the feature of control loss is absent.

Another aspect of differentiation between picking and grazing is identified by the 
fact that in both subtypes of grazing, patients are able to reconstruct the situation or 
the way in which the episodes begin; moreover, the period of time in which the 
episodes occur is not always marked by planned meals [23].

Grazing or picking or nibbling eating behaviours are maladaptive phenomena, 
common in the post-bariatric population, probably exacerbated by prescriptive eat-
ing patterns in patients with premorbid altered eating difficulties. All these problem-
atic eating behaviours occur more frequently after surgery with prevalence rates as 
high as 47.1% [24]; a correlation with poor weight loss has also been reported [27].

There is a lack of data on the prevalence of bulimia nervosa (BN) preceding 
bariatric surgery, perhaps because of the denial or minimization of symptoms for 
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reasons of admissibility to surgery [23]. Using DSM-5 criteria, 343 patients who 
were candidates for bariatric surgery have been evaluated (Williams et al. 2017), 
and the 7.6% met the criteria for BN. In the entire sample, the most frequent com-
pensatory behaviour was fasting (20.4%), followed by excessive physical exercise 
(11.7%), use of laxatives (5.6%) and self-induced vomiting (1.8%) [28]. The pres-
ence of BN after bariatric surgery is rare, and BN rates are little known. In the post- 
operative phase, patients may experience spontaneous or induced vomiting, which 
may occur in response to the consumption of poorly tolerated foods, too rapid meal 
or insufficient chewing, or, sometimes, may be a useful tool to alleviate symptoms 
of excessive gastric replenishment. Often, surgeons themselves advise or encourage 
the patient to relieve these unpleasant physical symptoms through self-induced 
vomiting. In patients who have significant weight and body image concerns, vomit-
ing may become a strategy for a faster body weight loss. Therefore, a careful assess-
ment about the reason and the expected outcome of the vomiting is necessary in 
order to understand whether it is considered as compensatory behaviour or not [24]. 
Another post-operative common clinical syndrome that can be used as a compensa-
tory measure is dumping syndrome. Since this phenomenon may occur as a result of 
a high consumption of sweets and/or large amounts of food causing strong diar-
rhoea, it is important to assess whether patients experience such feature as a possi-
ble loss of control with compensation mechanism. The use of other compensation 
mechanisms such as the abuse of laxatives and diuretics following bariatric surgery 
seems to be rare [29].

There are numerous case reports of patients undergoing bariatric surgery who 
develop symptoms attributable to anorexia nervosa (AN) symptomatology: signifi-
cant weight loss, excessive fear of weight gain, major dietary restrictions and disor-
ders of weight and body image [30].

It is frequent that medical teams in charge of post-surgical follow-up encourage 
the patients to limit the volume of meals, to strictly adhere to dietary programmes, 
to weigh the food, to break the food into small pieces and to avoid specific foods for 
better food management. These recommendations can be overindulged by patients 
up to developing eating behaviours and typical rituals of people suffering from AN.

Other eating behaviours that should be considered in bariatric and post-bariatric 
population are emotional eating, craving and sweet eating.

Emotional eating, that is, eating in response to emotional distress and stress, is 
present in 38–59% of surgical candidates [31] and has been linked to other behav-
iours such as binge eating [32]. Such food consumption associated with emotional 
states seems to improve after bariatric surgery [33], but data in the literature on this 
behaviour are limited since there are mostly short-term follow-up studies in which 
the use of validated measures is not always available. Craving is an eating behaviour 
that leads to the consumption of food or a specific food, as a result of intense physi-
ological or psychological impulses other than physiological hunger. Craving phe-
nomena are more frequent in candidates for bariatric surgery compared to 
normal-weight patients and are present in most post-bariatric patients. Guthrie H 
et al. (2014) [34] found that only about 10% of post-operative patients do not report 
craving.
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Sweet eating is generally characterized by excessive intake of high-calorie sweet 
foods, but its definition varies from one study to another, making difficult to com-
pare data among studies. The lack of a shared definition in the literature may also 
explain the discordant results on the effect that sweet eating has on weight in post- 
bariatric patients [23].

Finally, a recent study by Lydecker and colleagues (2019) [35] evaluates the 
behaviour of secretive eating, loss of control (LOC) and psychopathology related to 
eating disorders through the Eating Disorder Examination-Bariatric Surgery Version 
(EDEBSV) in 168 adults who experience LOC following bariatric surgery (6 months 
later). As a result, 37% of patients report behaviour of secretive eating, of which 
54% meet the criteria for BED and 25% report subthreshold symptoms of 
BED. Symptoms of eating disorders (frequency of LOC episodes, overall severity, 
dietary restriction, overestimation of body weight/body shape and dissatisfaction 
with the body) were higher among patients with secretive eating behaviour, while 
weight-related variables (BMI and % of TWL) were not significantly associated 
with secretive eating.

The lack of significant differences for weight variables suggests that secretive 
eating may be more related to body dissatisfaction than to weight loss after sur-
gery [35].

Another eating disorder that should be mentioned in this section is night eating 
syndrome (NES), which is included in DSM-5 (APA 2013) [16] as one of “other 
specified feeding and eating disorders”. NES is clinically defined by the presence of 
evening hyperphagia, nocturnal ingestion, morning anorexia and sleep problems. It 
seems to be associated with a higher risk of psychopathology, mood disorders, anxi-
ety and sleep problems [36].

There are inconsistent data on NES prevalence in post-operative patients, while 
pre-operative prevalence is up to 17.7% [37]. Little is known about the impact of 
bariatric surgery on this syndrome. Some authors argue that since this disorder 
involves a shift in the circadian pattern of eating that disrupts sleep, it may continue 
after bariatric surgery. Moreover, it does not consist in the objective ingestion of 
large amounts of food. According to some studies, the symptoms of NES seem to 
decrease after bariatric surgery. To date, there is no evidence that pre-operative NES 
has a negative impact on weight loss after surgery [38].

12.3  Body Perception and Body Misperception 
in Obese Patients

The success of bariatric surgery is defined by the occurrence of a rapid and intensive 
weight loss, which typically improves body image. However, changes in body 
image are quite complex, and such a physical change is not always associated with 
a self-image adjustment. In fact, several studies report that many patients may con-
tinue to internally perceive themselves as being fat, configuring a phenomenon 
called “mind-body lag” or “allocentric lock”. Faccio and colleagues (2016) [39] 
observed that although patients are satisfied in terms of weight loss outcomes, after 
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the bariatric intervention, they show considerable difficulties in adapting their iden-
tity to the new body; even after a year, patients tend to think and behave as obese 
people. The impact of the external world on body image, cognitive, emotional and 
behavioural changes that occur in relation to body image and coping mechanisms to 
mitigate the undesirable changes of body image (e.g. the development of excess 
skin) should be assessed [40].

Neuroscience data underscore that the amygdala seems to play a crucial role in 
processing allocentric sensory input to long-term memory structures. The social 
stigma related to being obese may be associated with negative emotions that are 
stored in the amygdala and repeatedly rise in bariatric surgery patients’ brain, even 
once the body condition has changed [41, 42].

In the same study, Perdue et al. (2018) [41] assessed 40 female patients between 
18 and 30 months post-operative bariatric surgery, investigating whether evolving 
self-view, health locus of control, tendency towards alexithymic thoughts and health 
quality of life may present significant relationships. The “Evolving Self-View After 
Bariatric Surgery” (ESV) is a specific measure created to identify patient’s orienta-
tion as “obese” or “ex-obese” person. Despite weight loss, the majority of women 
identified themselves in the “obese” category (n = 28, 70%) compared to the women 
in the sample who defined themselves in the “ex-obese” category (n = 12, 30%). 
Such results seem to confirm the multifactorial nature of obesity, characterized by 
biological, environmental and psychological components. Obese identity seems 
associated with greater difficulties in describing feelings and a tendency to feel less 
energetic, less calm and less happy. Therefore, it seems important not only to define 
pre-operative psychological issues that can influence post-operative conditions but 
also to provide psychological support to facilitate greater adaptation in the post-
operative phase.

If therefore the maintenance of an obese “self-identity” could affect the quality 
of life and satisfaction with the results of slimming, patients undergoing bariatric 
surgery may present dissatisfaction with body image also related to overestimation 
of body weight or shape. Weight or shape overvaluation is a concept that occurs 
when self-assessment or self-esteem is based mainly and/or excessively on one’s 
own weight or body shape [43]. This is recognized as a fundamental and central 
cognitive feature of many eating disorders [16, 44]. In BED, overestimation of the 
body image is not a diagnostic criterion, but when present it has been associated 
with greater level of psychopathology and severity [45–47] and is a predictor of 
worse treatment outcomes [48]. Unfortunately, little is known regarding overvalu-
ation among individuals who undergo bariatric surgery and those with post- operative 
eating disorders. Ivezaj et al. (2019) [49] recently published a study on the role of 
weight or body shape overestimation in post-bariatric surgery patients with loss of 
control (LOC) eating. In particular, the frequency of body overvaluation and the 
association between overvaluation and clinical patterns were examined. Weight and 
clinical patterns in patients with or without clinical levels of overevaluation of body 
and shape following bariatric surgery were also compared. The study was conducted 
in a sample of 145 adults after 6 months of sleeve gastrectomy, and all participants 
had experienced regular LOC episodes. Half of the patients reported clinical levels 
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of body and weight overestimation which was also found to be associated with 
greater eating disorder psychopathology, depression symptomatology and disabil-
ity/poorer functioning. Future research is needed to examine the prognostic signifi-
cance of overestimating body weight and shape before or after a bariatric operation 
in individuals with or without an eating disorder.

The assessment of problems in weight and shape in post-operative bariatric 
patients represents a complex clinical process. The fear of weight gain in this 
population is realistic. Clinicians encourage these patients to monitor weight and 
control those factors that may promote weight gain. Weight loss is often accom-
panied by important aesthetic and functional side effects that can cause high body 
dissatisfaction and disappointment with the expected weight and shape improve-
ment. Conventional body satisfaction assessment may not capture the complex 
nuances of body dissatisfaction in a population marked by specific changes in 
body shape.

12.4  Case Report

This section presents an illustrative clinical case of a patient with a severe eating 
disorder who underwent gastric banding (GB) at the age of 20 years (pre-operative 
BMI: 38 kg/m2). This case brings up noteworthy clinical features for further discus-
sion and reflection.

A 27-year-old woman, normal weight (BMI: 22 kg/m2), arrived at a specialized 
outpatient treatment clinic for feeding and eating disorders, referred by her general 
practitioner.

She referred to suffer of bulimia nervosa and to be afraid of being affected for 
many years during which for a long time she attributed her symptomatology to the 
GB. She had recourse to vomit after more abundant meals than her post-operative 
diet indicated. She could not tolerate that sense of stuffing and declared to vomit for 
this reason. Later on, she began using vomiting also to manage objective binge eat-
ing episodes. The patient reported a complete “loss of control” of her symptoms, 
feeling like in a tunnel and looking for an adequate treatment to recover.

Specialized multidisciplinary assessment including medical and nutritional 
assessment, integrated to psychiatric, psychological and psychotherapeutic 
assessment, was conducted. Figure  12.1 describes the model of the structured 
multidisciplinary diagnostic-therapeutic process which integrates medical and 
nutritional therapy with psychiatric, psychological and CBT-based psychothera-
peutic therapy [50].

The following psychometric instruments to support, respectively, psychiatric 
diagnoses and eating disorder-related psychopathology and general psychopathol-
ogy severity were used: Structured Clinical Interview for DSM-5, Clinical Version 
(SCID-5-CV) and SCID-5 Personality Disorders (SCID-5-PD) [51], Eating 
Disorder Inventory-3 [52], Eating Attitude Test [53] and Three-Factor Eating 
Questionnaire [54].

Figure 12.2 provides a graphic representation of the patient’s complex anamnesis.
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It was given a diagnosis of BN (DSM-5) [16] with at least three binge eating 
episodes per day, both subjective and objective, followed by self-induced vomiting. 
The patient reported an eating pattern characterized by several small meals between 
episodes of loss of control. This symptomatology worsened in the last year, and its 
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onset occurred about 3 years after a restrictive eating pattern period. After GB inter-
vention, the patient managed to follow a strict diet, with rare episodes of loss of 
control followed by vomiting. The patient complained about gastro-oesophageal 
reflux associated with a retro-sternal burning and pharyngitis. Sleep is very dis-
turbed with two or three awakenings per night. The menstrual cycle is regular. The 
patient’s blood test showed critical clinical concerns, such as a serious microcytic 
hypochromic anaemia (Hb 8.0 g/dL, VN 12.0–16.0) associated with iron, folic acid 
and vitamin B12, vitamin D deficiency and a slight rise in transaminases; electrolyte, 
inflammatory and coagulation parameters were in normal ranges; kidney function is 
not impaired. Cardiological evaluation described a satisfactory hemodynamic com-
pensation in a condition of healthy cardiovascular system, except for moderate bra-
dycardia and hypotension. Instead, significant alterations occurred in the oesophagus 
and stomach, gastric sac extensive dilatation above the bandage, class B reflux 
esophagitis [55] and hyperaemia of the gastric wall; the search for Helicobacter 
pylori resulted negative. The gastroenterologist indicated gastric banding removal, 
initially refused by the patient because of the fear of gaining weight without it.

It should be noted that it was not possible to refer to the medical record of the GB 
operation since it was carried out in a private hospital of a different region. Pre- 
operation assessment consisted only in two interviews (with surgeon and psycholo-
gist). During the assessment, the patient omitted to declare her frequent binge eating 
episodes fearing that she would be refused for the surgery. Since at age of 16 years, 
the patient presented binge eating episodes, without conduct of elimination or com-
pensatory methods; the symptomatology pattern described by the patient could ful-
fil a retrospective diagnosis of BED (DSM-5 criteria) [16]. Moreover, the patient 
did not attend the follow-up visits after the surgical operation. She managed to 
control her diet for a few years even though she had sporadic binges (no more than 
1 episode per month) which were always followed by vomiting. Three years before, 
after the interruption of a romantic relationship, the binge episodes intensified in 
frequency and became planned, and the vomiting became self-induced. The patient 
started perceiving a significant body dissatisfaction and reported “I am still an obese 
person as before the bariatric surgery”. She has never been motivated for entering in 
specialized ED clinical programme treatment; only recently she asked her family 
doctor help for a specialized treatment support.

Clinical and psychometric assessment highlighted the following psychopatho-
logical features: body dissatisfaction, drive for thinness, bulimia and worry about 
food, low self-esteem, poor psychological well-being (in particular impairment in 
autonomy, environmental mastery, personal growth, positive relations with others, 
purpose in life, self-acceptance) and high social insecurity. In addition to the symp-
toms of the eating disorders, the clinical evaluation made by the psychotherapist 
pointed out previous traumatic experiences related to bullying and the sudden death 
of the grandmother (the main caregiver in her childhood). Her childhood was char-
acterized by parental emotional neglect, lack of attention and insecure attachment—
mainly related to the aspects of physical as well as emotional care—feeling of 
loneliness and guilt linked to the extremely conflictual parental divorce. Affective 
instability, difficulty in emotional identification, constant feeling of emptiness and 
high fear of being abandoned and obsessions related to food and body shape were 
present at the time of taking charge. Moreover, interpersonal relationship 

12 Eating Disorders and Bariatric Surgery



138

difficulties seemed to be characterized by personal insecurity, vulnerability to the 
judgment of others and isolation.

The treatment consisted of a psychotherapeutic therapy, integrated with a psycho- 
nutritional rehabilitation. The psychotherapeutic treatment, cognitive and cognitive- 
behavioural orientated, had the following objectives: establishing and maintaining a 
therapeutic alliance; managing and decreasing the severity of ED symptomatology 
(in particular, binges and vomiting episodes); promoting adaptive relational and 
communicative skills; interventions oriented to the internal processing of the trau-
matic experiences; and promoting mentalization functions. Psycho-nutritional treat-
ment included, in its first treatment phase, in loco GB; consequently, a motivation 
phase was oriented to the GB removal (removed after 5 months). Then, treatment 
was oriented to support nutritional problems and any worries and phobias that 
emerged after GB removal. Figure  12.3 presents in detail the psycho-nutritional 
rehabilitation process.

After a 2-year follow-up, the patient maintained remission from the eating disor-
der and a BMI of 22.5 kg/m2.

The patient provided consent for this case report.

12.5  Discussion

The clinical detection of any eating disorder and problematic eating behaviours in 
patients who are candidates for bariatric surgery, as well as their possible mainte-
nance or exacerbation following surgery, is little investigated. Moreover, such lack 
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Fig. 12.3 Psycho-nutritional rehabilitation (PNR) treatment
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of data is perhaps underestimated [24]. The clinical case presented offers several 
clinical insights here discussed in detail.

First of all, conducting a clinical evaluation to determine whether surgery is safe 
and appropriate is crucial. This assessment should include an adequate period of 
time during which the patient should be observed, and it should be repeated before 
surgery, especially when a candidate has been on a waiting list for a long time. The 
assessment should be structured and performed by an experienced multidisciplinary 
team composed of physician, dietician, surgeon, psychologist and psychiatrist [56]. 
Medical history, physical examination and laboratory investigations, mental health 
assessment and interviews to determine the patient’s motivation for bariatric sur-
gery should be included. Also, it is important that patient understands the proce-
dures, the possible complications and post-operative therapeutic needs. This must 
be assessed in order to improve the shared decision-making as well as determine 
whether the patient has the necessary and appropriate social support. Psychosocial 
analysis is needed to evaluate the environmental, cultural, economic and working 
conditions that may support or hinder the patient’s compliance with the post- 
operative programme.

A critical element during this clinical evaluation relates to the clinicians’ skills to 
understand when patients minimize eating psychopathology and other psycho-
pathological symptoms in order to receive authorization to proceed to surgery (as 
our patient reported). Ambwani et al. (2013) [57] studied the prevalence of such 
“socially desirable response style” measured using two scales on socially desirable 
response styles, in particular Marlowe-Crowne’s Social Desirability Scale (MCSD) 
and the Inventory Positive Impression Management (PAI-PIM). Among the partici-
pants (N=359), 33–40% of them scored higher than the cut-off score established for 
the Inventory Positive Impression Management; 62–67% scored one standard devi-
ation above the normative average on Marlowe-Crowne’s Social Desirability Scale. 
Therefore, such data support that many bariatric surgery candidates present a 
response style associated with lower reporting on psychological problems which in 
turn may interfere with an accurate assessment of the patient’s functioning. These 
patient attitudes should be evaluated not as a desire to “lie”, but rather as a “symp-
tom” of the patient’s own suffering from which the diagnostic responsibility of the 
bariatric team clinicians derives.

Psychological and psychiatric eligibility criteria for bariatric intervention should 
be further explored. Psychopathology can compromise a patient’s ability to manage 
not only the surgery but the complex and demanding post-surgical phase, in both the 
short and long term. Patients with a higher degree of obesity present also a higher 
rate of mental illness, addiction disorders and sexual abuse [58] and have a higher 
likelihood of suffering from depressive disorders. Therefore, studies suggest that 
patients should be screened for depressive disorders, with particular attention to 
suicidal ideation, mania, anxiety disorders, psychosis, substance use and abuse, his-
tory of sexual abuse, family history of mental health problems and any previous 
psychiatric treatment experiences.

To date, there are no clear and shared guidelines for the psychological evaluation 
[56], procedures, techniques, timing and duration of the bariatric patient 
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assessment. For this reason, it is necessary to keep the clinical behaviour more pro-
tective for the patient. As already reported, eating disorders are frequent in patients 
who are candidates for bariatric surgery, so their screening is necessary. BN, BED 
and NES are all clinically relevant clinical disorders and syndromes that should be 
considered when defining eligibility for surgery. The presence of BN should repre-
sent an absolute contraindication for surgery; whereas BED is not contraindicated, 
it should be carefully examined (e.g. the presence of emotional triggers for eating 
and the medical history). In the presented case, the onset of BED pattern developed 
subsequently a history of childhood eating disorders characterized by loss of food 
control, childhood obesity, stigmatization and weight teasing in the early adoles-
cence and severe grief in adolescence. Clinicians must consider the possibility that 
bariatric intervention may favour the development of an eating disorder or a switch 
towards another form of eating disorder. In the case of our patient, the urge to thin-
ness, high body dissatisfaction, loss of food control since childhood and failed 
dietary attempts may all be considered as predisposing factors to BN.

Post-bariatric therapeutic indications (e.g. dietary restriction, use of laxatives for 
the constipation, vomiting to manage gastric discomfort) can exacerbate eating 
behaviours and pathologic practices in order to control weight fluctuations. This, in 
association with the presence of emotional eating, LOC eating and an increase in 
impulsive behaviours in response to emotions and negative experiences, would fur-
ther explain the development of an ED or a relapse [59, 60].

Many authors evaluated the frequency and behavioural characteristics associated 
with a form of post-operative binge eating disorder that could be defined as “bariat-
ric binge eating disorder”. This condition fulfils all criteria for DSM-5 binge eating 
disorder, except for the requirement of an unusually large amount of food, con-
sumed during loss of control eating [15, 37, 60].

Another important debate relates to bariatric surgery in children, adolescents and 
young adults. In the developmental phase, eating disorders are generally common; 
in particular, for eligible patients for bariatric surgery, such disorders are present in 
a substantial percentage, almost 25% [61]. Adolescence is a complex period charac-
terized by biological, psychological and social development changes, and bariatric 
surgery in adolescents may be therefore associated with potentially different out-
comes from those considered for adults. Bariatric surgery for adolescents and young 
people involves medical and ethical dilemmas that are certainly superior than those 
in adults. Systematic reviews identified significant health benefits [61], but long- 
term data are still scarce in particular regarding both nutritional and psychological 
complications and social and life outcomes [62].

Mackey (2018) evaluated the rates of psychiatric diagnoses in a clinical popula-
tion of adolescents undergoing bariatric surgery; in particular, 71% of adolescents 
qualified for a psychiatric disorder (anxiety, 26%; depression, 42%; ADHD, 22%; 
eating disorders, 8%). The presence or absence or number of diagnoses before sur-
gery was not associated with weight loss outcomes after surgery [63].

Adolescents with loss of control (LOC) over eating seem to gain greater advan-
tages from surgical treatment, precisely because of the possibility to recover an 
adequate dimension of social life in a relatively short time. In adolescence, the 
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shape and body image represent a pivotal factor in the acceptance by peers, and 
therefore the opportunity to reduce the risk of depressive syndrome, isolation, sui-
cidal ideation and chronic eating disorders may constitute a noteworthy treatment 
option [64].

Recently, Goldschmidt et  al. (2018) studied LOC over eating in a group of 
patients (n = 234) aged 13–19 years. The emerged results underscored that although 
pre-surgical LOC over eating was not related to relative weight loss after surgery, 
post-operative LOC over eating may adversely affect long-term weight outcomes. 
LOC over eating episodes decreased in the first 6 months post-surgery, but increased 
thereafter. Therefore, targeting such behavioural feature may justify further empiri-
cal and clinical attention, suggesting the need for longer follow-up studies [65].

12.6  Conclusions

Bariatric surgery currently represents one of the most important and innovative 
therapeutic strategies for people affected by severe obesity. Bariatric approach can 
drastically reduce cardiovascular risk and mortality in obese patients, promoting 
weight loss and several metabolic and weight-related improvements, both in adults 
and in paediatric-age patients. Despite this, further researches are still needed to 
establish clinical evaluation criteria for patients eligible for the intervention and the 
post-bariatric management. Particular attention must be paid to the psychopathol-
ogy, to paediatric-age patients and young adults. It should also be highlighted that 
most of the studies presents short and limited follow-up periods; moreover, a nota-
ble rate of patients abandon post-bariatric follow-up: as a result, a possible limita-
tion of significance may occur.

In consequence, an adequate post-surgical nutritional rehabilitation is needed, as 
well as a psychological and psychiatric re-assessment, specifically indicated for 
patients affected by eating disorders and depressive syndromes in order to start a 
specific therapeutic programme.

Specific diagnostic-therapeutic programme should be structured for the post- 
bariatric patient, referring to pre-bariatric assessment, post-surgery monitoring 
which considers metabolic aspects and weight issues, as well as mental health and 
quality of life issues.

Finally, to provide post-surgery improvements, it is important to entrust the bar-
iatric patient management to an experienced multidisciplinary team which should 
include, in addition to the surgical team, professionals as psychiatrists, psychothera-
pists, physicians and dietitians (specifically trained for the ED identification). The 
post-bariatric patient needs not only specific nutritional support (essential for mal-
nutrition prevention) but also a long-term multidisciplinary support, in order to 
avoid dysfunctional behaviours consequent to cognitive and dietary restriction, 
needed after the intervention. So, it would be desirable to organize a long-term 
nutritional counselling, associated with an accurate assessment of eating behav-
iours, in all bariatric patients, in order to early identify the possible development of 
ED patterns or subthreshold EDs and problematic eating behaviours.
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13Night Eating Syndrome and Nocturnal 
Sleep-Related Eating Disorder

Caterina Lombardo and Silvia Cerolini

13.1  Night Eating Syndrome (NES): Diagnostic Criteria 
and Clinical Features

The night eating syndrome (NES) is currently classified by the Diagnostic and 
Statistical Manual of Mental Disorders 5th Edition (DSM-5) [1] as an eating disor-
der, within the category of “Other Specified Feeding or Eating Disorder.” According 
to DSM-5, it is characterized by recurrent episodes of night eating, in terms of eat-
ing after awakenings from sleep, or by excessive food consumption after the eve-
ning meal. The awareness and the recall of the nocturnal eating episode are present. 
This pattern of behaviors should not be explained by environmental influences or 
social norms and should lead to significant impairment and distress. Moreover, the 
disordered eating pattern must not be explained by other mental disorders, such as 
binge eating disorder (BED), and is not attributable to another medical disorder or 
to an effect of medication.

In the 1955, Stunkard and colleagues [2] proposed the first conceptualization of 
NES, as a disorder including morning anorexia, evening hyperphagia, insomnia, 
and distress. Since then, diagnostic criteria for NES have evolved over the years. 
Before the inclusion within the DSM-5, Allison and colleagues [3] summarized the 
proposed diagnostic criteria concluding that NES is characterized by two core 
symptoms: (1) evening hyperphagia and/or nocturnal ingestions and (2) the pres-
ence of at least three of five descriptor symptoms among the following: morning 
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anorexia, post-dinner eating, insomnia, depression, and the belief that one must eat 
in order to get back to sleep after a nocturnal awakening. Two important features 
should be acknowledged for NES. The first is that people who have symptoms of 
evening or nocturnal hyperphagia do clearly remember the eating episodes. The 
second is that these episodes may be described as the consumption of more than 
25% of all calories after the “evening meal” [3]. Considering the “evening meal,” 
instead of a specific time of the day (e.g., 7 PM, as suggested by Stunkard and col-
leagues [4]), allows to overcome the main difficulty that clinicians who work with 
this disorder face: The time of the day devoted to the evening meal varies greatly 
across individuals and cultures. A wide national survey by Striegel-Moore et al. [5] 
including US 13+-year-old individuals examined the prevalence of three different 
definitions of night eating: (a) consuming 25% or more of the total daily calories 
between 7:00 PM and 4:59 AM; (b) consuming 50% or more of the total daily calo-
ries between 7:00 PM and 4:59 AM; and (c) consuming anything between 11:00 PM 
and 4:59 AM, regardless of the amount of calories consumed. Results showed that 
the estimate of the percentage of individuals exhibiting a possible night eating var-
ied for each definition: the first definition (25%+ kcal after 7 PM) estimated that 
NES was present in more than one-third of the population; the other two definitions 
(50%+ kcal after 7 PM and any eating after 11 PM) gave more conservative esti-
mates of fewer than 13% of individuals meeting these criteria. Additionally, a video 
polysomnographic (VPSG) study from a case series of 20 patients with NES con-
ducted by Loddo et al. [6] found that patients with evening hyperphagia showed 
significantly longer time delays from awakening to food intake, total eating episode 
duration, and sleep latency after eating offset, compared to patients with nocturnal 
ingestion, suggesting the existence of potential NES subtypes.

Due to the lack of a standard definition before the inclusion in the DSM-5, data 
about prevalence of NES are scarce, but suggest that it may be estimated around 
1.5% of the total population [7]. Specifically, a prevalence of 6–16% has been 
described among obese patients [7], and it seems to rise with increasing body 
mass index, reaching about 2–20% among bariatric surgery samples [8]. A critical 
review of the literature by Vander Wal [9] shows that the onset of NES is during 
early adulthood (ranging from the late teens to late 20s) and its duration is long-
lasting, with periods of remission and exacerbation that may coincide with stress-
ful life events. Moreover, NES seems to affect both genders, and its prevalence 
among persons of various racial groups is almost unknown [9]. A recent narrative 
review of the literature [10] documents that night eating is also common during 
pregnancy, with the estimated prevalence in different populations ranging from 
15% to 45%. The potential unfavorable nutritional features of night eating may 
induce aberrant circadian rhythms in pregnant women, resulting in adverse meta-
bolic and pregnancy outcomes.

Empirical findings suggest that female patients with NES show (a) a phase delay 
in the timing of meals; (b) delayed circadian rhythms for total caloric, fat, and car-
bohydrate intake; and (c) phase delays in food-regulatory and circadian melatonin 
rhythms [11]. Moreover, NES has been linked to emotional difficulties such as 
depression, anxiety, and stress [7, 12, 13].
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Several studies provide evidence that NES is clearly a different construct com-
pared to BED [14] and sleep-related eating disorder (SRED) [15], though several 
symptoms and characteristics overlap.

13.2  Sleep-Related Eating Disorder (SRED) and Differential 
Diagnosis with NES

For a long time, the distinction between NES and SRED has been unclear since they 
were considered either the same or distinct disorders. Currently NES is included in 
the DSM-5 as an eating disorder, while SRED is classified as a NREM- related para-
somnia in the third edition of the International Classification of Sleep Disorders 
(ICSD-3) [16], but it is not included within the sleep/wake disorders class of the 
DSM-5. SRED, first described by Schenck and colleagues in 1991 [17], is charac-
terized by recurrent episodes of dysfunctional eating that occur after an arousal 
during the main sleep period with partial or complete amnesia for the event. This 
may result in weight gain from eating high-calorie foods, potentially generating 
glucosidic or lipidic metabolism destabilization or aggravating pre-existing diabetes 
mellitus, hypertension, and OSAS [18]. Moreover, it may cause various injuries due 
to both the non-complete awakening and the consumption of also inedible or toxic 
items [19]. Usually, individuals who suffer from SRED get out of bed to eat and 
drink after having normally fallen asleep, describing the episode as an out-of-con-
trol behavior, unassociated with any feeling of hunger and thirst, and at the end of 
which, sleep can be restarted [20]. In the morning, people usually do not remember 
the episode.

Data on prevalence of SRED in the general population are not available; how-
ever, it has been approximately estimated between 0.5 and 4.7%, rising at 16.7% in 
patients with diurnal eating disorders, affecting both genders and all ages, with a 
predominant onset in female young adults [20–22]. There is evidence indicating 
that SRED often occurs in individuals with previous or current episodes of sleep-
walking [23]. In addition, it is also important to distinguish the clinical features 
between drug-induced and primary SRED, which has been documented by Komada 
et al. [24] as (a) higher mean age of onset (40 years old in drug-induced SRED vs 
26 years old in primary SRED), (b) significantly higher rate of patients who had 
total amnesia during most of their SRED episodes (75.0% vs 31.8%), (c) signifi-
cantly lower rate of comorbidity of night eating syndrome (0% vs 63.3%), and (d) 
significantly lower rate of history of sleepwalking (10.0% vs 46.7%).

The main distinction between NES and SRED is definitely the level of con-
sciousness during nighttime eating episode, specifically the presence of awareness 
in the first condition and the absence or the impairment of full memory of the events 
in the morning after the final awakening, in the second condition. Despite this main 
distinction, some individuals with altered level of consciousness during nocturnal 
eating (with SRED diagnosis) may also have night eating behaviors with full alert-
ness both within a single night and across the longitudinal course of the disorder 
[21, 25], thus complicating their differentiation. In fact, some patients cannot be 
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easily brought to full consciousness during an episode of eating, as is the case with 
sleepwalking, and may have no recall of having eaten during the night, whereas 
other patients have considerable alertness during an episode and have substantial 
recall in the morning [19]. It has been debated whether NES and SRED should be 
considered as independent entities or whether they should be considered as a con-
tinuum of a single condition. In fact, both SRED and NES share a chronic course, 
familiar associations, and comorbid neuropsychiatric diseases [18–20]. As sug-
gested by Winkelman [21], SRED and NES may reflect opposite ends of a contin-
uum of impairment of consciousness during nocturnal eating.

Moreover, the differential diagnosis between these two disorders may be chal-
lenging due to difficulties related to the referral patterns and biases of the research-
ers/clinicians: for instance, sleep disorders specialists are facilitated in diagnosing 
parasomnias and are more concerned with the level of consciousness during noctur-
nal eating episodes, whereas eating disorders specialists are more focused on eating 
behavior such as characterized by the timing, type, and number of calories con-
sumed [26]. Winkelman sarcastically distinguished night eating from the two spe-
cialists’ perspectives: SRED patients are sleepwalkers to whom happens to eat, 
whereas NES patients are those with binge eating disorder to whom happens to eat 
at night.

Although the state of consciousness during nocturnal eating can be described as 
the major distinction, Winkelman et al. [21] suggested that two other potential dis-
tinguishing features, described by researchers over the years, are the timing of noc-
turnal eating and the rate of comorbid sleep disorders present in individuals with 
nocturnal eating. While individuals with a diagnosis of SRED always report night 
eating after awakenings that occur during the main sleep period (i.e. during the first 
sleep cycles), individuals with a diagnosis of NES may report to eat both during 
nighttime awakenings or after evening meal, before going to bed.

Secondly, the comorbidity between SRED and sleep disorders such as sleep-
walking, restless legs syndrome (RLS), periodic limb movements of sleep (PLMS), 
or obstructive sleep apnea (OSA), but not in NES, can be identified as another main 
distinguish feature, possibly suggesting different etiologies [21]. Particularly, SRED 
and sleepwalking share common clinical features such as similar timing of episode 
(particularly during the first half of the night) and numerous arousals from stage N3 
sleep [23]. For these common characteristics, SRED has been considered to occur 
as a result of a dysfunction in sustaining stable slow-wave sleep, which is similar to 
sleepwalking [27]. However, empirical evidences are still lacking and heteroge-
neous, and firm conclusions have not been yet formulated. A recent cross-sectional 
web-based survey of Japanese young adults aged 19–25 years (n = 3347) indicated 
a prevalence of 4.8% reporting nocturnal eating behavior and a prevalence of 2.2% 
reporting sleep-related eating disorder-like behavior [28]. Both behaviors were 
associated with smoking, use of hypnotic medications, and previous and/or current 
sleepwalking. Nocturnal eating behavior but not sleep-related eating disorder-like 
behavior was characterized by a sleep-awake phase delay and sleep disturbance. 
This first epidemiological study offers a novel contribution in exploring the preva-
lence and the main features of the two behaviors; however, results should be 
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considered preliminary in assessing the pathophysiology of NES and 
SRED.  Confirmation of the reproducibility of these findings and prospective 
research that includes face-to-face interviews is warranted.

13.3  Comorbidity and Differential Diagnosis Between NES 
and Other Eating and Weight Disorders

As previously discussed, NES is currently considered a stand-alone construct and 
diagnosis. However, it has been documented that NES may occur in comorbidity 
with several medical and psychopathological conditions.

Individuals with NES seem to be more likely to have another eating disorder than 
members of the general population with prevalence estimates ranging from 5 to 
44%. NES is more common among persons with eating disorders than in the general 
population [9]. A study conducted by Tu et al. [29] comparing multiple subgroups 
of eating disorder adult patients with anorexia nervosa (AN), bulimia nervosa (BN), 
BED, and NES and a control group found that NES was identified in 10.3%, 34.9%, 
and 51.7% of the individuals with AN, BN, and BED, respectively. Clinical patients 
(specifically NES-only, BN-only, and BN with NES patients) had similar degrees of 
clinical features (i.e., depression, sleep quality, sleep medication use, and daytime 
dysfunction) within group comparisons; however, all groups showed significantly 
more severe degrees than controls. Moreover, a subtype of BN with NES referred 
the presence of greater eating and weight concerns compared to BN-only group. 
This evidence may suggest that NES may overlap with BN in several dimensions of 
psychopathology.

Other studies estimated that approximately 15–20% of patients with NES also 
have BED [30]. Although some symptoms overlap, compared to individuals with 
BED, NES participants eat fewer meals during the day and more during the night 
and report fewer objective bulimic and overeating episodes, disinhibition, hunger, 
and shape/weight concerns [14], although these concerns may still be significant 
[31]. According to Vander Wal [9], compared to other eating disorders, such as BED 
or bulimia nervosa, other clinical features of NES may be considered: the duration 
of the nocturnal eating episodes (averaging 3.5 min in one study [32]) often accom-
panied by the goal of returning to sleep, the lower number of calories consumed 
during the eating episodes, and the absence of compensatory behaviors.

Moreover, as suggested by McCuen-Wurst and colleagues [30], BED and NES 
overall occur in 5–15% of individuals with obesity, highlighting that both disorders 
are linked to weight gain and medical comorbidities, such as diabetes and metabolic 
syndrome.

A population-based twin study conducted by Tholin et al. [33] found that NES 
was more prevalent in males and females with obesity (respectively, 2.5 times and 
2.8 times more prevalent) compared to non-obese men and women. Also other stud-
ies documented the association between NES and BMI, weight gain, and obesity, 
and this eating disorder seems to be more common among weight loss treatment- 
seeking individuals than in the general community [9, 34–37]. NES prevalence also 
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increases with BMI in psychiatric populations [30, 38]. Some authors proposed that 
individual differences in emotional regulation, especially the presence of emotional 
eating, could modulate the relationship between NES and body mass index and 
other parameters [39]. However, there are some studies producing mixed results and 
suggesting that NES and BMI/obesity are not necessarily linked, especially at cer-
tain ages [e.g., 40–43]. In 2019, a literature review of 11 studies investigating the 
association between NES and BMI by Bruzas and Allison [44] indicated heteroge-
neous results: 5 of these studies reported a positive relationship, 5 showed no rela-
tionship, and 1 produced mixed findings. The most relevant weakness of the existent 
literature was that it was almost entirely cross-sectional. Other findings documented 
that this association may vary along with age: night eating severity seems to be cor-
related with a higher BMI in middle-age individuals, but not in young adults, sug-
gesting its potential contributive role in the development of obesity [45–47]. 
Probably, the weight gain may occur after long periods of engaging in night eat-
ing [40].

More longitudinal researches are needed to clarify this association [44], espe-
cially those connecting obesity and chronodisruption, those analyzing the role of 
circadian genes involved in the biological drive in NES, and those examining the 
onset and the symptomology progression related to weight gain and obesity [36].

13.4  Comorbidity of NES with Other 
Psychopathological Conditions

As anticipated in the previous paragraphs, NES seems to be linked not only to eat-
ing- or weight-related syndromes but also with other psychopathological symptoms 
and disorders such as mood, anxiety, and sleep disorders.

13.4.1  Mood and Anxiety Disorders

Literature reviews support the association between night eating and depression and 
anxiety [9, 48]. NES has been previously associated with high level of depressive 
symptoms and physical and emotional abuse and neglect [49]. Less recently, also 
Gluck et al. [50] reported higher rate of depression and lower self-esteem in over-
weight participants with NES (diagnosed using Stunkard’s proposed criteria in 1996 
[4] of (1) skipping breakfast > 4 days/week, interpreted as morning anorexia; (2) 
consuming more than 50% of total daily calories after 7 PM; and (3) difficulty fall-
ing asleep or staying asleep >4 days/week) compared to overweight participants 
without NES. Later, Lundgren et al. [31] conducted a weight-matched comparison 
group in which 19 non-obese participants with NES were compared to 22 non- 
obese healthy controls. They found that NES group reported greater depressed 
mood, perceived stress, sleep disturbances, decreased quality of life, and more fre-
quent comorbidities, such as anxiety, mood, and substance use disorders. Authors 
suggested that NES might have negative health implications beyond that associated 
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with obesity. The association of NES and depression was also reported in another 
study that found that among individuals with NES, 56% had a lifetime history of 
major depressive disorder [51].

A study by Gül et al. [52] documented a prevalence of NES diagnosis of 13.4% 
among 216 patients diagnosed with major depressive disorder (MDD) compared to 
a prevalence of 2.3% in a control group of 216 individuals matched for gender, age, 
and educational level. These authors also documented that, comparing MDD 
patients with NES and without NES, the proportion of those with severe depression, 
suicide attempt narratives, and smoke addiction was higher in the group with 
NES. Moreover, these patients reported also significantly higher scores of anxiety 
compared to patients without NES. A study by Kucukgoncu et al. [7] examined the 
prevalence of NES among 155 depressed outpatients and the difference between 
NES and non-NES group. NES was identified in 21.3% of the patients. Groups dif-
fered for several clinical features, but specifically NES group reported higher scores 
of depression and anxiety severity.

Another study by Melo et al. [53], conducted on 80 euthymic bipolar patients 
and 40 controls, reported a prevalence of NES of 8.8% in the patient group, while 
anyone of the control group reported the presence of NES.  Patients with NES 
showed poorer functioning, higher levels of anxiety, and worse sleep parameters.

The association between NES and anxiety is also supported by a study by Pawlow 
et al. [13], which indicated that individuals with NES reported both state and trait 
anxiety levels above the average range for healthy adults and that the highest night 
eating scores corresponded to the highest trait anxiety scores. Furthermore, a sam-
ple of obese patients with NES reported significantly higher symptoms of anxiety 
than other patients and evening hyperphagia levels and mood and sleep disturbances 
were all correlated with nocturnal anxiety [54].

De Zwaan et al. [51] documented a 17% prevalence of generalized anxiety dis-
order and an 18% prevalence of post-traumatic stress disorder in persons with night 
eating, whereas Lundgren et al. [31] found that 47.7% of participants with NES met 
criteria for anxiety disorders compared with 9.1% of controls.

We can conclude that a large portion of individuals suffering from night eating 
also experience clinical levels of depression and anxiety, that, if present, may 
exacerbate the problem.

13.4.2  Sleep Problems

The results of several studies support the relationship between NES and poor sleep 
quality in college students [40, 47, 55] and adults [31, 47]. Moreover, students com-
plying with symptoms consistent with any level of NES reported also shorter sleep 
time than students without any symptoms of NES [40]. A study by Nolan and 
Gotlieb [56] found that the presence of diagnostic criteria for NES were associated 
with poor sleep quality, higher depression scores, and food addiction in a commu-
nity sample of adults. Considering the link between NES and sleep in clinical sam-
ples, results of the abovementioned studies including depressed or bipolar patients 
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with NES showed the presence of greater sleep disturbances and worse sleep quality 
and quantity [7, 53]. Particularly, the study of Melo et al. [53] found that euthymic 
bipolar patients with NES had higher insomnia severity and poorer sleep quality and 
more evening preference (eveningness), which has been associated with depressive 
symptoms in several clinical situations [57]. These authors suggest that therapies 
improving insomnia and sleep quality may be a helpful addition to treatment of 
those with NES. However, it is unclear whether nocturnal eating is a response to a 
lack of sleep or vice versa, and further studies are needed in order to clarify this 
relationship that could be likely bidirectional.

Deeping this topic, some studies documented that although NES is characterized 
by a delayed circadian pattern of eating, individuals with NES showed a normal 
sleep-wake cycle [11, 58]: the timing of the sleep cycles is phase appropriate, with 
similar bedtimes and morning wake-up times, suggesting that it may be the delayed 
eating rhythm that secondarily disrupts sleep [48, 58]. Additionally, a study by 
O’Reardon et  al. [59] compared the eating and sleep-wake patterns of 46 over-
weight/obese NES subjects with 43 matched control subjects. These authors mea-
sured sleep parameters for 7 days using the actigraphy (a wrist device worn by the 
individual) and sleep and food diaries (which measure, respectively, the self- 
reported quantity of sleep and food intake). They found no significant difference 
between the two groups on daily food intake, sleep duration, and sleep onset. This 
suggests that the great difference is in the abnormal timing and pattern of eating: 
NES subjects reported to eat significantly more after the evening meal and less dur-
ing the morning. They also showed significantly more nocturnal arousals than did 
controls and reported to eat during those awakenings. These results suggest that the 
NES may be characterized by a circadian phase delay in the timing of food intake 
within a normal sleep-wake cycle.

However, the experience of nighttime sleep disturbances due to multiple awak-
enings each night has been documented other times, though the numbers and the 
duration may vary among studies [11, 58, 60], experiencing a high degree of night-
time sleep disturbances compared to controls. A polysomnographic study by Rogers 
et al. [61] also supported previous findings by O’Reardon and colleagues [59], indi-
cating no significant differences in sleep onset or sleep offset times, but documented 
the presence of increased sleep disruptions and reduced sleep efficiency.

13.5  Conclusions

Although the study of night eating syndrome (NES) goes back to the 50s of the last 
century [2], its inclusion within the diagnostic manuals is more recent: it has been 
included only in the 5th version of the DSM [1] and only within the category of 
“Other Specified Feeding or Eating Disorder.” Knowledge about NES may still be 
considered partial or preliminary at all levels: diagnostic, epidemiologic, and etio-
pathologic. At the diagnostic level, DSM-5 includes the presence of recurrent epi-
sodes of eating after awakenings from sleep or after the evening meal and the 
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awareness and recall of the nocturnal eating episode in the morning. However, what 
should be considered nocturnal eating is still unclear. At the beginning, Stunkard 
and colleagues [4] suggested to consider as nocturnal eating an eating episode that 
occurs after 7 PM. However, this definition did not take into account individual and 
cultural differences. For overcoming this problem, some researchers [e.g., 3] sug-
gested that nocturnal eating might be better described as the consumption of more 
than 25% of all calories of the day after the “evening meal.” However, also the 
“evening meal” needs to be better clarified. For instance, in several cultures, people 
use to have a dinner at home around 5–7 PM and then spend time outside home 
eating and drinking with friends or colleagues. Should this be considered as a night 
eating episode? Or if a person has this habit but his/her cultural norms do not include 
it, should it be considered a night eating episode?

Data about prevalence of NES are scarce and vary widely. Recent evidence, 
reviewed in the present chapter, suggests prevalence rates of about 1.5% in the gen-
eral population and of about 6–16% among patients with obesity, reaching about 
2–20% among bariatric surgery samples. It seems that NES prevalence is equally 
distributed across genders and its prevalence among persons of various racial groups 
is almost unknown. However, also prevalence estimates are preliminary due to the 
unclear diagnostic definition.

Findings reviewed in the present chapter evidence that NES is frequently present 
in comorbidity with sleep, anxiety, and depressive disorders. However, also comor-
bidity rates may be underestimated due to the unclear diagnostic definition.

Consequences of life stress events need also further investigation. Several find-
ings suggest that they may act as triggers of recurrent episodes. However, more 
information is needed in order to understand which other triggers could be identified.

Several studies provide evidence that NES is a different syndrome compared to 
BED and to sleep-related eating disorder, though several symptoms and character-
istics overlap. However, also these overlaps, especially with SRED, need further 
clarification.

For all these reasons, we think that more data are needed for better understanding 
NES and its determinants and clinical manifestations and for hypothesizing and 
testing clinical interventions.
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14When “Healthy” Is Taken Too Far: 
Orthorexia Nervosa—Current State, 
Controversies and Future Directions 

Valeria Galfano, Elena V. Syurina, Martina Valente, 
and Lorenzo M. Donini

The term orthorexia (from the Greek “ortho” meaning “straight or “correct” and 
“orexi” meaning appetite) was coined by Steven Bratman, in 1997, to describe a 
pathological obsession with healthful eating. The first article was published in a 
peer-reviewed journal in 2004. The authors defined orthorexia nervosa (ON) as a 
“maniacal obsession” in the pursuit of healthy foods [1]. From this moment, many 
papers, in particular starting from 2011, have been published, and the ON has 
assumed a scientific dignity [2].

This chapter aims to summarize the current stand of the scientific knowledge 
about the disorder and highlight several important avenues for further exploration. 
Thus, the chapter will broadly consist of two sections. In the first one, we present 
the current scientific knowledge on ON, including its commonly accepted symp-
toms, risk factors, proposed diagnostic criteria and assessment tools as well as the 
latest developments in the field of therapeutic approach to ON. The second part of 
the chapter aims to highlight the latest controversies and on-going discussions in the 
field of ON research. Among them are aetiological discussion about ON, potential 
for presentation of ON as a continuum from healthy orthorexia to orthorexia ner-
vosa and the potential role of culture in the behaviours associated with ON. We will 
then conclude with some suggested new avenues for scientific exploration of ON.
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14.1  General Characteristics

“Eating disorders are serious and potentially fatal health problems that constitute 
a considerable burden of mental health problems” [3]. Societal influences and 
pressures are continuously changing and cause an evolution of eating patterns and 
behaviours. The remarkable influence of commercial food advertisements in our 
media today has contributed to the appearance of “orthorexic” subjects who select 
their foods based solely on whether or not they are considered to be properly 
healthful foodstuffs [4]. These individuals will obsessively follow strict diets that 
selectively avoid certain foods and therefore are insufficient and/or unbalanced. 
Moreover, this behaviour leads to changes in social and personal relationships, 
social isolation and finally changes in individual’s general psycho-physical condi-
tion [5].

Symptoms of ON are related to pathological eating attitude leading to nutri-
tionally unbalanced diet—foods are excluded based on a presumed impurity; 
these beliefs change from subject to subject and can be extremely variable; there-
fore, there is no characteristic food pattern of subjects with ON; impairment of 
physical health due to malnutrition follows the unbalanced diet and obsessive-
compulsive symptoms—ritualized preoccupation with buying, preparing and con-
suming foods; excessive amounts of time are spent reading about, acquiring and/
or preparing specific types of foods; guilty feelings and worries after transgres-
sions; intolerance of other’s food beliefs; severe distress or impairment of social 
or vocational functioning [6]. The perceived quality of food for these individuals 
becomes therefore more important than personal values, interpersonal relations, 
career plans and social relationships [7]. While other eating disorders such as 
“anorexia nervosa (AN)” and “bulimia nervosa (BN)” are obsessions about the 
quantity of food intake, “orthorexia nervosa” is focused on the quality of food 
intake. Self-esteem in these subjects is linked to the strong willpower that it is 
necessary to adhere to extreme food selection: they feel morally superior to those 
who eat “impure” foods [5].

ON is not currently recognized in the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5), but many eating disorder professionals 
agree on considering it a genuine syndrome in need of more research and awareness 
[8]. Similarly, in the scientific literature, there is an on-going debate regarding 
whether or not ON should be classified as being a distinct disorder, as an obsessive- 
compulsive disorder (OCD), a subtype of an existing eating disorder or a precursor 
for or a residual of an eating disorder (AN and BN patients may switch from an 
obsession with the quantity of food to an obsession with its quality, and vice versa) 
[9, 10]. In fact, a healthy diet may represent a socially acceptable method of weight 
control for anorexic and bulimic individuals [11].

Studies attempted to explore the relationship between ON and weight loss, in 
order to distinguish ON from other eating disorders, and therefore gain insights into 
the classification of ON. Although ON has initially been considered solely driven by 
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health-related reasons, some studies reported an overlap between the driving forces 
of ON and those of other eating disorders, suggesting that also ON may be triggered 
by the desire for weight loss. For example, a study conducted in 2015 reported an 
association between ON and lower appearance evaluation and body area satisfac-
tion: women suffering from ON were more likely to exercise regularly; perpetuate 
dieting, eating restraint and weight vigilance; and pay attention to appearance [12]. 
A 2017 study confirmed that ON is significantly correlated with appearance orienta-
tion, overweight preoccupation, self-classified weight and lower body area satisfac-
tion [13]. More recently, a 2019 study confirmed these findings, demonstrating that 
the main motive for ON would be weight control, concluding that ON may be a 
maladaptive eating strategy driven by appearance-related reasons [14]. These find-
ings suggest that the boundary between ON and other eating disorders may be 
blurred.

Such behavioural patterns can lead to a broad range of personal and societal 
consequences. ON may cause nutritional deficiencies due to avoidance of entire 
food groups. In particular, these patients may experience medical complications 
such as osteopenia, anaemia, hyponatremia, metabolic acidosis, pancytopenia, tes-
tosterone deficiency and bradycardia [15–17].

Psychologically, individuals with ON may feel frustrated when they disre-
gard their food-related prescriptions, disgusted when food purity is apparently 
compromised and guilty when they commit food transgressions, worried about 
imperfection and nonoptimal health [11]. Indeed, dietary violations may cause 
a desire for self-punishment (e.g. stricter diet) or purification (e.g. cleansing 
fast) [15].

Finally, orthorexic subjects are frequently socially isolated since they are con-
vinced that their health can be maintained only in isolation avoiding the influence of 
other people towards whom they often take on feelings of superiority [11].

14.2  Risk Factors and Drivers

There is an on-going investigation regarding the reasons why some individuals 
develop ON, while others do not. The investigation is focusing on the drivers of the 
ON behaviour and the predisposing factors that make individuals more susceptible 
to the development of the pathological behavioural patterns. These broadly can be 
divided into individual and societal groups.

14.2.1  Individual factors

A recent review of the literature identified risk factors for ON, these being perfec-
tionism; obsessive-compulsive thoughts and behaviours; current or past history of 
other types of psychopathology, following a vegetarian/vegan diet; engaging in 

14 When “Healthy” Is Taken Too Far: Orthorexia Nervosa—Current State…



162

disordered eating habits; past dieting experience; Instagram use; and having a 
health- related background/occupation [18]. The same review also showed the lack 
of evidence that gender and self-esteem can be seen as factors contributing to 
increase in ON risk. Mixed findings were reported for the following factors: age, 
SES, BMI, belonging to a health-related field, exercise engagement, vegetarianism/
veganism, body dissatisfaction and alcohol, tobacco, and drug use [18].

Findings linking drive for thinness and weight control to ON remain largely 
unclear. For example, findings assessing the link between body image, body dis-
satisfaction, BMI and ON are inconsistent; instead, a few studies confirmed a rela-
tionship between drive for thinness and thin-ideal internalization and ON [18]. 
Notably, a 2019 study reported that ON would be driven by weight control pur-
poses, rather than health-related reasons [14].

One of the most researched predisposing factors is perfectionism. Despite it not 
being unique to ON and being shown to be implicated in the psychopathology of 
AN and BN, literature suggests it plays an important role in ON. Perfectionism is 
defined as a personality trait characterized by the search for excessively high stan-
dards, expectations of impeccability and disproportionate criticism of self and oth-
ers. ON individuals are characterized by perfectionism since they aim to eat a 
“perfect” diet following strict dietary rules [11, 19].

14.2.2  Societal Drivers

Broader sociocultural trends and forces possibly triggering ON are weight bias and 
obesity stigma, availability of organic/clean food, high income, access to food 
research/knowledge, positive reinforcement from others, availability of time for 
food planning/preparation [18] and internalized fear for chronic conditions and non- 
communicable diseases [20], all of which seem to be highly related to modern 
Western culture [21]. This possible link between ON and cultural aspects will be 
discussed in more details in the second part of the chapter.

Body image, depression, social comparison and disordered eating are nega-
tively affected by social media that are increasingly attended by young adults. 
The relationship between social media use and ON is controversial. Here, the 
attention was predominantly concentrated in the possible influence of Instagram 
on the prominence of ON behaviours. On the one hand, increased Instagram use 
has been associated with increased ON symptomatology [22]; on the other, pos-
itive and supportive conversations about ON were identified on Instagram, 
which suggest Instagram is also used as a platform to enhance recovery and 
healthier habits [23]. An online survey conducted among social media users 
(N = 680) following health food accounts found that higher Instagram use was 
associated with a greater tendency towards orthorexia nervosa, with no other 
social media channel having this effect. These results highlight the implications 
that social media, and in particular social media “celebrities”, can have on psy-
chological well-being [22].
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14.3  Diagnostic Criteria

Although a growing number of articles concerning “orthorexia” have been pub-
lished, at present, there is no universally shared definition of ON, the diagnostic 
criteria are under debate, and the psychometric instruments used in the literature 
revealed some methodological flaws [6].

Two key features should be present among the diagnostic criteria of ON:

 (a) Obsessive focus on dietary practices believed to promote optimum well-being 
through healthy eating (with inflexible dietary rules, recurrent and persistent 
preoccupations related to food, compulsive behaviours)

 (b) Consequent, clinically significant, impairment (e.g. medical or psychological 
complications, great distress and/or impairment in important areas of func-
tioning) [2]

Specific diagnostic criteria proposed by the authors were used in few studies. 
Four of them published their proposal, allowing a brief comparison of criteria sug-
gested to diagnose ON [6] (Table 14.1).

Many of the features described above echo symptoms of AN and obsessive- 
compulsive disorder (OCD), conditions that are themselves highly comorbid and 
have functionally similar clinical presentations [19].

14.4  Tools for Assessment of ON

The psychometric instruments that have been used in the studies on ON include the 
Bratman Orthorexia Test (BOT) [15] and the ORTO-15 [24] (that was recently revised 
and re-validated) [25], but these have revealed some methodological flaws [26, 27].

Additional psychometric tools used are EHQ (Eating Habits Questionnaire) [28], 
DOS (Dusseldorf Orthorexia Scale) [29], BOS (Barcelona Orthorexia Scale) [30] 
and TOS (Teruel Orthorexia Scale) [31].

In addition to the lack of a universally shared definition and diagnostic criteria, 
there are no official tools for evaluating ON tendency. Precisely, seven tools have 
been constructed, which have been subsequently adapted to other languages: the 
Orthorexia Self-Test (BOT) [15], the ORTO-15 [1, 24], the Eating Habits 
Questionnaire (EHQ) [28], the Dusseldorf Orthorexia Scale (DOS) [29], the 
Barcelona Orthorexia Scale (BOS) [30], the Teruel Orthorexia Scale (TOS) [31] and 
the Orthorexia Nervosa Inventory (ONI) [32].

The BOT and the ORTO-15 are the first tools constructed to assess ON and the 
most widely used by scholars. They were translated into different languages; for 
example, the BOT has been adapted to German [33] and Swedish [34], while the 
ORTO-15 to Turkish [35, 36], Portuguese [37], Hungarian [38], Polish [39, 40], 
German [41], English [13, 42], Spanish [43, 44], Arabic [45] and French [46]. 
Despite their popularity, these tools received criticisms [47, 48].
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Table 14.1 Specific diagnostic criteria proposed by the authors

Setnick (2013)

Criterion A: pathological preoccupation with nutrition and diet far beyond that which is 
necessary for health, and undue influence of diet on self-evaluation, evidenced by 
characteristics such as:
1.  Phobic avoidance of or response to foods perceived to be unhealthy, such as refusal to be 

in proximity to such food or experiencing panic while watching others eat the food
2. Severe emotional distress or self-harm after eating a food considered unhealthy
3.  Persistent failure to meet appropriate nutritional needs leading to nutritional deficit and/or 

psychological dependence on individual nutrient supplements in place of food intake due 
to the belief that synthetic nutrients are superior to those found in food or that food is 
contaminated (except in cases where food is known to be contaminated)

4.  Following a restrictive diet prescribed for a medical condition that the individual does not 
have or to prevent illness not known to be influenced by diet

5. Insisting on the health benefits of the diet in the face of evidence to the contrary
6.  Marked interference with social functioning or activities of daily living, such as isolation 

when eating, avoidance of social functions where food is served or neglect of work, school 
or family responsibilities due to food-related activities

Criterion B: not the result of a lack of available food or a culturally sanctioned practice
Criterion C: the individual endorses a drive for health or life extension rather than a drive for 
thinness
Criterion D: the eating disturbance is not attributable to a medical condition or another mental 
disorder such as anorexia nervosa, bulimia nervosa or obsessive-compulsive disorder
Moroze et al. (2014)
Criterion A: obsessional preoccupation with eating “healthy foods”, focusing on concerns 
regarding the quality and composition of meals (two or more of the following):
1.  Consuming a nutritionally unbalanced diet due to preoccupying beliefs about food 

“purity”
2.  Preoccupation and worries about eating impure or unhealthy foods and on the impact of 

food quality and composition on physical and/or emotional health
3.  Rigid avoidance of foods believed by the patient to be “unhealthy”, which may include 

foods containing any fat, preservatives, food additives, animal products or other 
ingredients considered by the subject to be unhealthy

4.  For individuals who are not food professionals, excessive amounts of time (e.g. 3 or more 
hours per day) spent reading about, acquiring and/or preparing specific types of foods 
based on their perceived quality and composition

5.  Guilty feelings and worries after transgressions in which “unhealthy” or “impure” foods 
are consumed

6. Intolerance of other’s food beliefs
7.  Spending excessive amounts of money relative to one’s income on foods because of their 

perceived quality and composition
Criterion B: the obsessional preoccupation becomes impairing by either of the following:
1.  Impairment of physical health due to nutritional imbalances, e.g. developing malnutrition 

due to unbalanced diet
2.  Severe distress or impairment of social, academic or vocational functioning due to 

obsessional thoughts and behaviours focusing on patient’s beliefs about “healthy” eating
Criterion C: the disturbance is not merely an exacerbation of the symptoms of another 
disorder, such as obsessive-compulsive disorder, or of schizophrenia or another psychotic 
disorder
Criterion D: the behaviour is not better accounted for by the exclusive observation of 
organized orthodox religious food observance or when concerns with specialized food 
requirements are in relation to professionally diagnosed food allergies or medical conditions 
requiring a specific diet
Barthels et al. (2015)
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Table 14.1 (continued)

Setnick (2013)

Criterion A: enduring and intensive preoccupation with healthy nutrition, healthy foods and 
healthy eating
Criterion B: pronounced anxieties for as well as extensive avoidance of foods considered 
unhealthy according to subjective beliefs
Criterion C
C1. At least two overvalued ideas concerning the effectiveness and potential health benefits of 
foods and/or
C2. Ritualized preoccupation with buying, preparing and consuming foods, which is not due to 
culinary reasons but stems from overvalued ideas. Deviation or impossibility to adhere to 
nutrition rules causes intensive fears, which can be avoided by a rigid adherence to the rules
Criterion D
D1: The fixation on healthy eating causes suffering or impairments of clinical relevance in 
social, occupational or other important areas of life and/or negatively affects children (e.g. 
feeding children in an age-inappropriate way) AND/OR
D2. Deficiency syndrome due to disordered eating behaviour. Insight into the illness is not 
necessary; in some cases, the lack of insight might be an indicator for the severity of the 
disorder
Criterion E: intended weight loss and underweight may be present, but worries about weight 
and shape should not dominate the syndrome
For diagnosing orthorexia, criteria A, B, C and E must be clearly fulfilled. Criterion D should 
be fulfilled at least partially. If criterion E is not clearly fulfilled, diagnosing atypical anorexia 
nervosa is recommended
Dunn and Bratman (2016)
Criterion A: obsessive focus on “healthy” eating, as defined by a dietary theory or set of 
beliefs whose specific details may vary; marked by exaggerated emotional distress in 
relationship to food choices perceived as unhealthy; weight loss may ensue as a result of 
dietary choices, but this is not the primary goal. As evidenced by the following:
A1.  Compulsive behaviour and/or mental preoccupation regarding affirmative and restrictive 

dietary practices believed by the individual to promote optimum health
A2.  Violation of self-imposed dietary rules causing exaggerated fear of disease, sense of 

personal impurity and/or negative physical sensations, accompanied by anxiety and shame
A3.  Dietary restrictions escalate over time, up till removing entire food groups, and involve 

progressively more frequent and/or severe “cleanses” (partial fasts) regarded as purifying 
or detoxifying. This escalation commonly leads to weight loss, but the desire to lose 
weight is absent, hidden or subordinated to ideation about healthy eating

Criterion B: the compulsive behaviour and mental preoccupation become clinically impairing 
by any of the following:
B1. Malnutrition, severe weight loss or other medical complications from restricted diet
B2.  Intrapersonal distress or impairment of social, academic or vocational functioning 

secondary to beliefs or behaviours about healthy diet
B3.  Positive body image, self-worth, identity and/or satisfaction excessively dependent on 

compliance with self-defined “healthy” eating behaviour

To date, new tools have been proposed, for example, the DOS [29], with its trans-
lations into English [49], Chinese [50] and Spanish [51], the newly constructed 
Orthorexia Nervosa Inventory (ONI) [32] or the ORTO-R [25].
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14.5  Prevalence

While attempts to determine the prevalence of ON have been made, the lack of 
consensus on diagnostic criteria for the condition means there is not yet a reliable 
estimate available. The prevalence of ON ranges from less than 1 to 88.7%, with 
studies conducted in different population groups [2]. This range is obviously 
extremely wide, and no study has yet been conducted which has provided a reli-
able estimate [3, 35, 52–54]. Partially, this variety is caused by the use of varied 
assessment tools, which accounts for differences in cut-off scores as some of the 
instruments are known to be more prone for overestimation of ON behaviour, 
compared to others (see Sect. 14.4). However, what we also see in the literature is 
the increasing prominence of highly specific samples used for prevalence estima-
tion. Some studies review the behaviours of general university students, while 
other studies focus on student in specific departments like nutrition and dietetics 
or medical students [55–57]. Even when the sample is not limited to university 
students, often it is fairly specific: for instance, one study focused on gym attend-
ees or yoga practitioners [58, 59]. On the one hand, such sample specification is 
necessary and often justified by the fact that young adults (i.e. university students) 
are the group most at risk for development of ON. On the other hand, it also adds 
to the confusion regarding the actual scale of the issue and conflicting anecdotical 
evidence about ON.  We observe a chicken and egg situation when the lack of 
official definition leads to confusion about the scale and conflicting evidence 
about the prevalence leads to discussion about official definitions of 
ON. Additionally, knowledge on health practitioners’ opinions regarding ON is 
lacking [2, 35, 52–54].

Literature shows no clear correlation between ON and age, gender, education 
and socio-economic level. However, prevalence of ON seems higher among medi-
cal doctors, dietitians, Ashtanga yoga practitioners and exercise science students. It 
seems that more nutrition education may be related to a greater focus on healthy and 
correct nutrition and a higher trend for ON [35, 53, 60–62]. A high risk of ON 
emerged in athletes involved in performing arts [63] and fitness activities [34].

14.6  Current Stand on the Therapeutic Approach

The objective of the therapeutic approach is to make more varied the eating pattern, 
to improve socialization in particular during meals, to diversify leisure activities to 
include nonfood themes and to avoid or to treat malnutrition.

However, healthcare professionals agree on the necessity to have a multidisci-
plinary intervention involving physicians, psychotherapists and dieticians [64, 65].

The therapeutic protocol should combine medications (e.g. serotonin reuptake 
inhibitors and antipsychotics such as olanzapine), cognitive-behavioural therapy 
(focused on the symptoms that are prominent), relaxation training (to counteract 
pre- and postprandial anxiety) and psychoeducation (addressed on what patients 
eat, buy, prepare and feel about the food they consume while counteracting false 
food beliefs) with close monitoring in outpatient settings [11, 16, 64–68]. An inpa-
tient approach should be proposed in case of significant malnutrition [16].
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No studies concerning psychotherapy for ON have been published until now. 
ON, AN and OCD are highly comorbid conditions and present functionally similar 
clinical presentations [19]; therefore, prevention of exposure and response therapy 
(ERP) is probably an appropriate intervention also for the treatment of ON. According 
to international guidelines, ERP has become the gold standard psychological inter-
vention for OCD in children and adults. To overcome the anxiety associated with 
obsessive thoughts, the individual’s exposure to stimuli is necessary in the absence 
of behavioural rituals [69, 70].

ERP also represents a core component of the psychological treatment of AN [71].
Generally, obsessions and compulsions typical of ON, related to healthy eat-

ing, can be effectively treated with ERP techniques. Significant family involve-
ment is essential in paediatric and adolescent patients [69]. Parents should have 
significant control over the domestic food environment and should receive instruc-
tions to support the child in following a nutritionally adequate diet. In the early 
stages of treatment, the patient and therapist work to develop an ERP hierarchy, 
incorporating exposure scenarios and eliminating compulsions (e.g. search on 
Google for energy content and nutritional values of food or eating food with 
unknown ingredients). Patients of all ages, especially those who have eliminated 
a large number of foods, should create easy/medium/hard food lists and should be 
encouraged to relatively quickly reintroduce “easy” and then “medium” foods 
into meals.

A predictable feeding schedule could help reduce pressure on patients by elimi-
nating decision-making about when or if to eat. However, some patients with ON 
can be overly rigid by joining a structured meal plan. In these cases, deviating from 
the structure should be treated as an ERP exercise.

A strategy for patients of all ages, especially for paediatric, could be the use of 
concrete rewards to reinforce participation in ERP.

A key component of treatment is regular weighing, with patients made aware of 
their weight. To date, there is no evidence in the literature that open weighing has 
the iatrogenic effect of creating weight concern in patients who deny weight or 
shape problems [71].

14.7  Controversies and Discussions in the Literature

Despite the fact that ON is receiving an increasing amount of attention in the scien-
tific literature, it continues being in the centre of heated academic debate. In the 
following section, we would like to highlight a few dimensions of this debate. We 
will start with the debate about the possible links between ON and other disorders, 
both eating and non-eating ones. Then we will present the latest argument against 
the black-and-white definition of the disorder and towards presenting it as a con-
tinuum of behaviours. Linked to these two, we will discuss the current stand on the 
potential role of culture in the development of ON and whether ON can be seen as 
a separate disorder or more as a cultural manifestation of distress. After a short pre-
sentation of the link between ON behaviours and the effects of health systems on 
these, we will conclude with a small section on our vision on the way forward for 
ON research.
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14.7.1  Aetiological Discussion (ON and Other Disorders)

ON is commonly described in the literature as a new eating disorder or disordered 
eating pattern due to the fact that the symptoms of the phenomenon are focused on 
food intake. Individuals with ON behaviours develop obsession with the perceived 
quality and “healthiness” of the food they consume. Thus, a lot of debate surround-
ing the prospective introduction of ON as a separate diagnostic entity surrounds the 
distinctiveness of ON from other eating disorders: AN, BN and AFRID.  This is 
further supported by the studies that have identified that having a history of eating 
disorders increases the risk of ON behaviour [13, 41, 54]. A recent study used a 
sample of adults self-reporting symptoms of varied eating disorders to further inves-
tigate the differences between ON and other eating disorders. Their findings suggest 
that ON symptoms were more strongly related to AN than to ARFID while also 
being a separate distinct entity [72].

However, the debate about the distinctiveness of ON stretches further than just 
comparing ON to AN, BN and AFRID. ON seems to be associated with BN [2, 60], 
while different authors found an association with different eating behaviours 
(restricting attitude [62], dieting [53] vegan and vegetarian diet) [53, 62, 73].

A variety of authors suggest a significant overlap between ON symptoms and 
obsessive-compulsive disorder (OCD) and obsessive-compulsive personality disor-
der (OCPD) [74]. This is especially linked to the high prevalence of obsessive 
thoughts and pre-occupation with certain patterns of food consumption [75]. 
Currently, there is no evidence definitively either proving or disproving the distinc-
tiveness of ON from OCD and OCPD.

Another prominent disorder that is investigated regarding its possible common 
underlying aetiology is autism spectrum disorder (ASD). This has been suggested 
in a study about historical positioning of AN, ON and ASD due to the overlap 
between behaviours typical of AN and ASD, i.e. rigid attitudes and behaviours 
[76]. This was further supported, among others, by a study on opinions of the 
Dutch health professionals regarding the possible classification of ON [3] and the 
review of the psycho-social risk factors of ON [18]. It is however important to 
note that the relationship between ON and ASD symptoms is a complicated one 
as a recent study investigating the link between ON and cognitive inflexibility 
concluded that despite inflexible thoughts and behaviours specific for healthy eat-
ing, the condition does not seem to be associated with inflexibility as an executive 
function deficit [77].

Despite these discussions, studies that investigated the opinions of the health 
professionals and people who self-identify with having ON, as well as case studies, 
report ON being a distinct entity in need for official recognition: i.e. diagnostic 
criteria [3, 16, 78].

14.7.1.1  Can ON Be Seen as a Continuum?
Part of the diagnostic conversation about ON is linked to the application of the 
assessment tools, specifically the cut-off point that separates the “normal” from 
“disordered”. It was previously identified that some instruments have a higher 
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sensitivity and thus classify the behaviours more easily as ON compared to others 
[79, 80]. This was one of the reasons several researchers recently considered the fact 
the orthorexia may not be a single pathological construct, but rather have two 
aspects: orthorexia nervosa (linked to disordered behaviours and cognitions) and 
healthy orthorexia (having a natural interest in food quality and eating healthy). 
Such division was first introduced by Barrada and Rancero during their research on 
the development of one of the newer instruments to measure orthorexic tendencies 
[81]. They discovered that while items geared towards orthorexia nervosa were 
positively correlated to such phenomena as distress, restrained eating, OCD symp-
toms and low physical self-esteem, the items designed to measure healthy orthorexia 
were either unrelated or even negatively correlated to various psychopathological 
items [81]. The authors concluded that people who score high on the healthy 
orthorexia scale are in general interested in healthy diets without signs of psychopa-
thology and they link their interest to their “lifestyle” and often are ready to spend 
considerable resources (time and money) to identify and utilize health alternatives 
for their meals. In this population, there is no indication of obsessive thoughts or 
pathological pre- occupations that are observed in the groups scoring high on 
orthorexia nervosa scales.

Similar findings were found in a recent paper which attempted to disentangle if 
the two proposed dimensions of orthorexia can be considered new eating styles or 
basically equivalent to restrained eating behaviour [73]. Following their analysis, 
they conclude that one should carefully distinguish between orthorexia nervosa and 
healthy orthorexia. While orthorexia nervosa is related to psychological distress, 
healthy orthorexia shows a different pattern and is related to well-being and may 
even serve as protective factor against psychological distress. Their analysis also, 
among others, showed that orthorexia could be distinguished from restrained eating, 
emotional eating and external eating. And one of the suggested conclusions was that 
orthorexia nervosa is offering a new dimension to restrictive eating pattern, which 
in turn feeds into the discussion about aetiology of orthorexia (see above). Moreover, 
it was noted that orthorexia nervosa and healthy orthorexia may also have different 
motivations. In the case of orthorexia nervosa, the main motive noted by the study 
was weight control, with sensorial appeal and affect regulation also showing signifi-
cant associations. However, for healthy orthorexia, the main motive was health con-
tent, with sensorial appeal and price also showing significant associations [14]. In 
the recent paper, we reviewed the factors contributing to making choices about 
healthy eating and reviewed if some of those can potentially be seen as leading to 
development of orthorexic tendencies. Among the factors contributing to desire to 
eat healthy were the desire to take care of the body, the desire to have a fit body, the 
preference for the taste of healthy food, concerns about future chronic conditions 
and the desire to have a good appearance in adulthood [20]. However, only concerns 
about future chronic conditions were positively correlated with orthorexia nervosa 
tendencies. This further underlines the importance of more in-depth investigation 
about orthorexic behaviour. One solution would be to regard it as a continuum with 
healthy orthorexia on the one end of the spectrum and orthorexia nervosa on the 
other end. As with the majority of mental health disorders in general and eating 
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disorders in particular, the transition from behaviours considered normal to those on 
the pathology spectrum is complex in nature and can take a long time. Thus, we 
believe it is crucial to further investigate the so-called tipping point: when does a 
positive intention of being healthy turn to the darker side of obsessive thoughts and 
behaviours that are harming the everyday life of the individuals?

14.7.2  Cultural Discussion

Another on-going discussion about ON is whether it can be seen as a separate, dis-
tinct condition or a more culture-bound disorder or even culturally defined manifes-
tation of distress.

ON has been reported to disproportionally affect “Western” countries and to be 
directly linked to “Western culture” [19, 82, 83]. “Western culture” refers broadly 
to values like individualism, capitalism and materialism and is linked to industries 
like the food and diet industries, as well as the transferring of values and messages 
through mass media [84, 85]. Currently, it is unclear if ON is a culture-bound disor-
der and how and whether it should be classified.

Despite the fact that studies about ON have been conducted in many different 
countries, we can observe a certain trend as a vast majority of the studies have been 
conducted in the West European countries (i.e. Italy, Germany, Spain, Portugal, the 
Netherlands and the UK) or North America [86]. Notable exceptions to this rule 
were studies from Turkey and a small selection of Eastern European countries (i.e. 
Poland, Hungary) [38, 59, 87] and some studies from non-European countries, i.e. 
Lebanon [57]. Moreover, some comparative studies have reported significant differ-
ences in the prevalence and symptomology of ON between Western and Eastern 
European countries. For instance, a study comparing Italian, Spanish and Polish 
samples found difference in prevalence per country with ON behaviours seeming to 
be more prevalent in Poland [55]. Another interesting study compared the preva-
lence and symptomology between German and Lebanese samples [88]. This study 
concludes that culture is playing an important role in the development of eating 
pathologies and ON in particular. They also identified that prevalence of ON was 
higher in Lebanese sample, while some distinct patterns of beliefs were linked to 
higher risk of ON behaviours.

It is however important to note that current cross-cultural studies are commonly 
using the same measurement instruments that are often only linguistically validated, 
with no cultural adaptation.

14.8  Directions for Further Investigation: Use 
of Transdisciplinary Approach

There is a general agreement that more research and more in-depth investigations 
regarding the phenomenon of ON are needed. Among the areas that get continuous 
attention are risk factors leading to orthorexic behaviours, strive for a unified defini-
tion and diagnostic criteria, validation of the diagnostic instruments and looking 
into the pathways to help the individuals suffering from ON.
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One of the directions we would like to highlight is the possibility of implementa-
tion of a new approach to investigation into ON. The fact that there are many sets of 
diagnostic criteria, none of which has received official recognition as a “golden 
standard”, shed light on an underlying fragmentation of research about ON. The 
lack of official diagnostic criteria is particularly relevant in that it tells us that an 
official, shared conceptualization and understanding of ON may be missing. There 
seems to be a clear need for the scientific community to jointly define what are 
diagnostic attributes of ON. However, scientists cannot do it alone. The fact of ON 
being a complex phenomenon, because it is driven by broader societal forces and 
because it lies at the intersections between health and illness, makes impellent a 
transdisciplinary approach.

A transdisciplinary approach to research implies the elimination of the distinc-
tion between knowledge development and problem resolution. Knowledge co- 
production from scientific and societal actors is central: different perspectives come 
together in a learning process, which is required to solve complex issues. Within 
this approach, participatory techniques are needed to involve not only multiple dis-
ciplines but also multiple non-academic stakeholders in the research process [89, 
90]. Research on ON may therefore benefit from a transdisciplinary approach, since 
different academic disciplines (psychology, nutrition, sociology, anthropology, etc.) 
and different societal actors (patients, food industry, health professionals, etc.) may 
be involved in understanding ON.
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15.1  Symptomatic Presentation of Pica Disorder

Individuals diagnosed with pica disorder all share the same core symptom: the con-
sumption of substances that are considered as non-food. Substances consumed are 
very idiosyncratic and may range from clay, raw starch, ice, body fluids (e.g., feces, 
vomit) to hair (for an overview, see [1]). Pica can be fatal, as was highlighted by 
Cruz and colleagues [2], who collected data on inpatient mortality over a 15-year 
period in a Portuguese community hospital and found a mortality rate of 9.1% 
(n = 3 out of n = 31) in pica, compared to, e.g., 0.9% (n = 25 out of n = 1.750) in 
anorexia nervosa (AN). Risks associated with pica depend on the substance ingested 
[1] and may include an iron and/or zinc deficiency [3], parasitic infections [4], (gas-
tro)intestinal obstruction, and constipation [5].

Historically, pica behavior has been documented since the sixteenth century [6]. 
Its first appearance in a diagnostic manual was within the Diagnostic and Statistical 
Manual of Mental Disorders (DSM)-III [7], under the category of “Infancy, 
Childhood or Adolescence Disorders.” In the DSM-IV [8], it remained in the similar 
category of “Disorders Usually First Diagnosed in Infancy, Childhood or 
Adolescence,” up until the introduction of the DSM-5  in 2013, whereupon pica 
disorder was classified in “Feeding and Eating Disorders” alongside more com-
monly known disorders such as AN or bulimia nervosa [9]. This switch in classifica-
tion highlights that the onset of the disorder may occur not only in childhood or 
adolescence but also over the entire lifespan [5, 9].
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According to the DSM-5, a diagnosis of pica disorder can only be given if the 
affected individual is older than 2 years in terms of developmental age and if the 
pica behavior is shown over the duration of at least 1 month [9]. The former crite-
rion aims to exclude children in whom the oral exploration of non-food substances 
is considered as age-appropriate due to their lower developmental status. 
Furthermore, to warrant a diagnosis, the pica behavior should be neither socially nor 
culturally accepted [9]. In regions like sub-Saharan Africa, South America, and the 
Caribbean, the consumption of earth-like substances (e.g., clay, soil) is believed to 
heal different kinds of medical issues (e.g., nausea, infections; [10, 11]) and would 
therefore not justify a diagnosis of pica disorder. Lastly, a pica diagnosis in the con-
text of another medical condition or mental disorder should only be given if the pica 
severity warrants additional clinical focus [9]. Not listed in the DSM-5 criteria, but 
repeatedly reported, is a craving for the ingested substance comparable to substance 
use disorders [12]. People with pica disorder sometimes spend a lot of their time and 
monetary resources obtaining the craved substance [13]. On top of this, affected 
individuals are often confronted with (self-)stigmatization [14], possibly leading to 
the development of secondary comorbidities (e.g., [15]).

15.2  Prevalence Rates

Reported worldwide prevalence rates for the general population range from 0.02 to 
76.5% [12] and up to 27.8% for pregnant women [16], although studies in Western 
countries have found lower prevalence rates of pica behavior during pregnancy, 
ranging from 0.2% in Denmark [17] to 8.2% in the USA [18]. In children, single 
pica behavior incidents often present selectively (20.30%, [1]; 12.30%, [19]; 10%, 
[20]), but much less in a recurrent form (4.98%, [19]), and even less so above a 
clinical cut-off score (3.90%, [20]; 3.5 [21]). Specifically, 0.3–25% of children with 
intellectual disabilities (ID) are reported to have shown pica behavior depending on 
the setting [21, 22], 14–36% of children with autism spectrum disorders (ASD) [21, 
23], as well as 28% of children with both ASD and ID [21].

When interpreting these studies, it should be noted that the criteria and diagnos-
tic tools used to identify pica behavior or disorder vary strongly [24]. Furthermore, 
generalizing the prevalence rates is only possible to a limited degree, since most 
studies are community-based and not representative (e.g., [19, 25]).

15.3  Etiology

To date, no integrative etiological model of pica disorder exists. Rather, some etio-
logical theories have been postulated, e.g., by Young [12], who attributes the devel-
opment of pica behavior to three main reasons: (1) hunger, which might explain the 
elevated prevalence rates in African communities; (2) compensation for nutritional 
deficiencies; and (3) protection against other harmful matters. None of these theo-
ries have been confirmed empirically. First, pica behavior is shown not only in 
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African communities but also in societies with unlimited access to food (see Sect. 
15.2), and it is not (only) triggered by hunger but rather by aspects such as the taste 
of the substance, indulgence, curiosity, the release of internal tension, or simply 
boredom [26]. Second, even though people with pica have an increased risk of ane-
mia as well as lower hemoglobin, hematocrit, and plasma zinc levels, especially 
when consuming earth-like substances [3], these findings are correlational and do 
not allow for causal interpretations. And lastly, notwithstanding that some of the 
commonly ingested pica items have absorbing, detoxifying characteristics (e.g., 
clay, raw starch), substances consumed are also items that could directly cause inju-
ries or lead to toxic reactions [13].

Despite being identified as often comorbid with anorexia nervosa (AN) in young 
adults in treatment centers [14], no correlations between pica eating and eating dis-
order psychopathology in general could be found in youth [19]. Thus, one might 
argue that hallmark features of the other eating disorders, e.g., body image distur-
bance and weight control, are not driving factors in the development and mainte-
nance of pica eating [26]. Similarly, pica behavior has been reported to exist 
alongside learning disabilities [27], schizophrenia [28], obsessive-compulsive dis-
order [29], and depression [30], although it remains unclear whether there are shared 
etiological factors at work.

15.4  Diagnostic Assessment and Treatment

Previous studies did not reach consensus on the definitions of pica behavior or the 
diagnostic criteria for pica disorder. Only a small number of validated diagnostic 
and screening instruments for pica behavior or pica disorder exist. These can gener-
ally be divided into clinical interviews, which aim to confer a diagnosis, and ques-
tionnaires, which are either used as screening instruments or to examine the 
pathological behavior dimensionally, e.g., through self-constructed questionnaires 
(e.g., [25, 26]). To date, there are no standardized questionnaire-based instruments 
for adults [31], and only a few recent studies have tried to assess pica by using 
checklists in accordance with the DSM-5 criteria (e.g., [14]). Furthermore, the 
existing diagnostic interviews and questionnaires were constructed separately for 
children and adults [31], thus impeding the comparability of the measures across the 
age span. For instance, both the Screening Tool of Feeding Problems [32] and the 
Eating Disorders in Youth-Questionnaire [33] include pica behavior, but only focus 
on children. One step toward a standardized diagnostic instrument based on DSM-5 
criteria was recently undertaken through the development of the semi-structured 
Pica, Avoidant Restrictive Food Intake Disorder (ARFID) and Rumination Disorder 
Interview (PARDI; [31]), which is applicable for both children and adults. Although 
reliability and internal validity of the PARDI have only been tested for ARFID and 
not yet for pica, it has shown promising results, which warrant further research 
attention. The PARDI, the Eating Disorder Assessment for DSM-5 (EDA-5; [34]), 
and the Diagnostic Interview Schedule for Children (DISC-IV; [35]) are the only 
approaches to an interview-based diagnosis of pica disorder. The most established 
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diagnostic instrument for mental disorders, namely, the Structured Clinical Interview 
for DSM-5 (SCID-5; [36]), does not include a diagnostic segment on pica. Another 
diagnostic tool that can be used to achieve a better understanding of the functional 
properties and severity of pica is a behavioral analysis. According to the majority of 
the functional analyses carried out in reported (case) studies, pica behavior appears 
to be highly automatically reinforcing (e.g., [13, 37–40]). While the underlying 
mechanisms are not yet fully understood, self-stimulation or self-reassurance has 
been mentioned (e.g., [19]).

In terms of treatment, Sturmey and Williams [13] formulated five goals based on 
their review of the literature: (1) reducing the rate of pica, (2) increasing alternative 
behavior, (3) achieving a generalization and maintenance of the effects, (4) reducing 
behavior management strategies, and (5) preserving the safety of the patient. In 
order to achieve these goals, effective interventions are necessary. So far, only two 
randomized controlled trials assessing the treatment effects of micronutrient or iron 
supplementation on pica behavior in children have been published. Iron supplemen-
tation did not show significant effects in terms of treating pica behavior when com-
pared to the administration of saline solution [41]; neither did the placebo-controlled 
administration of iron or micronutrient supplementation show significant predictive 
value for a reduction in geophagy [42]. Based on a systematic literature review of 
treatment studies, consisting predominantly of case studies, Moline and colleagues 
recommended a combination of reinforcement-based treatment techniques [37]. 
Notably, most of the studies included in the review targeted youth, meaning that 
these recommendations need to be taken with caution when referring to adult 
patients. In more detail, non-contingent reinforcement (NCR), differential rein-
forcement (DR), and environmental enrichment (EE) showed promising effects 
[37]. In NCR, a desired stimulus is added on a time-based schedule to provide an 
alternative to the automatic reinforcement of the pica substance. When used in com-
bination with response blocking (RB), NCR has been found to lead to an initial 80% 
reduction in pica behavior in youth compared to baseline [43] and to result in an 
immediate reduction of pica behavior to near-zero levels [44]. By contrast, other 
studies did not yield such promising results (e.g., [45]). When using DR, only 
desired behaviors (e.g., not showing pica behavior, engaging in alternate behaviors) 
are reinforced, while the unwanted behaviors are extinguished. Even though one 
study found that DR led to initial decreases in pica ([46]), and another study reported 
short-term effects of DR combined with response blocking (RB) [47], long-term 
effects still need to be assessed [37]. EE works through the permanent availability 
of alternative reinforcing stimuli and seems to be more effective as part of a combi-
nation of treatments [48, 49] than as a solitary treatment approach [37].

Punishment-based techniques are often mentioned in older case studies (e.g., 
[50]), while it is nowadays mostly agreed that they should only be used if the pica 
behaviors endanger the patient and other strategies did not work. Methods like time-
out, the use of contingent aversive stimuli, and physical restraint have proven to be 
effective in initially reducing pica behavior (e.g., [51–53]), but with limited mainte-
nance of the effects [37].
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15.5  Outlook

In sum, knowledge about pica disorder, and its etiological and maintaining factors, 
is limited, and studies on prevalence rates and treatment outcomes are restricted to 
certain target populations. Given the potentially fatal outcome of the disorder, there 
is a pressing need to better understand both its development and its treatment. Future 
research should therefore include patient groups that are diagnosed by standardized 
structured interviews based on DSM-5 criteria and should examine different combi-
nations of the promising treatment techniques in order to gain a deeper understand-
ing of their applicability across age groups, ethnicities, and comorbidities. 
Additionally, longitudinal studies are needed in order to better understand both the 
development and course of the disorder. And finally, randomized controlled trials to 
evaluate treatment options are called for.
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16Purging Disorder
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16.1  Introduction

The term purging disorder (PurD) was used only in the fifth edition of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5; [1]). Actually, PurD as a clini-
cal phenomenon is not new and was already described in earlier editions of the 
DSM (DSM-III-R, DSM-IV; [2, 3]) as an eating disorder not otherwise specified. 
DSM-IV defined PurD as “the regular use of inappropriate compensatory behavior 
(e.g. self-induced vomiting) by an individual of normal body weight after consump-
tion of a small amount of food (e.g. two cookies).” The current DSM-5 named PurD 
and placed it under the heading of “Other specified feeding or eating disorders.” 
Following the generally broad diagnostic approach of the DSM-5, the definition of 
PurD reads “recurrent purging behavior to influence weight or shape (e.g., self- 
induced vomiting, misuse of laxatives, diuretics, or other medications) in the 
absence of binge eating.” This definition added two important extensions to the 
earlier definition: (1) PurD is no longer restricted to individuals with normal weight 
but covers all weight groups. (2) The amount of food consumed before purging is no 
longer restricted to being small but includes any amount of food below the threshold 
of a regular eating binge which by definition may be rather large. Essentially, PurD 
according to DSM-5 covers any inappropriate compensatory purging behavior with-
out additional requirements concerning amount of food or body weight. As both 
anorexia nervosa (AN) and bulimia nervosa (BN) include purging behavior as a 
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possible symptom, at this time, it is not clear if PurD is more typical for a restrictive- 
anorexic or for a bulimic eating disorder (ED).

Within this frame, Keel and Striegel-Moore [4] proposed a more stringent set of 
criteria putting PurD more clearly into the context of ED:

“A Recurrent purging in order to influence weight or shape, such as self-induced vomiting, 
misuse of laxatives, diuretics, or enemas.

B Purging occurs, on average, at least once a week for 3 months.
C Self-evaluation is unduly influenced by body shape or weight or there is an intense 

fear of gaining weight or becoming fat.
D The purging is not associated with objectively large binge episodes.
E The purging does not occur exclusively during the course of anorexia nervosa or buli-

mia nervosa.”

Studies on PurD applied varying definitions concerning the frequency and type 
of purging behavior, and empirical evidence on PurD is limited. This summary, 
therefore, will report existing evidence accepting the study-specific definitions of 
PurD without discussing the definitions in detail.

16.2  Prevalence

Several community studies addressed the prevalence of PurD. One study reported a 
point prevalence of 0.4% in girls aged 9–12; 1.9% in female adolescents aged 
13–15; 2.5% each in age groups 16–18, 19–22, and 23–27; and 1.3% in females 
older than 27 years [5]. Another study [6] found a prevalence of 2.7% at age 14 in a 
mixed sample of male and female adolescents. A third study [7] reported 1-month 
prevalence separately for 11–19-year-old girls (4.8%) and boys (1.6%). Interestingly, 
this study also reported a 1-month prevalence of 4.5% in participants giving their 
sex as “other” (i.e., neither girl nor boy).

Community studies reported lifetime prevalence for young adult females as 6.2% 
[5], 3.8% until age 22 [8], and 5.3% at ages 28–39 [9].

Some data exist on lifetime prevalence in clinical samples. In a registry of adult 
females receiving specialized ED treatment, 8.2% were treated for PurD [10]. In 
adolescent outpatients aged 7–18  years, 4.5% were treated for PurD [11]. Tasca 
et al. [12] reported a prevalence of 6.7% (purging once a week) and 5.6% (purging 
twice a week) of PurD in a female tertiary care sample. For calendar years 
1985–2004, a chart review of mostly females treated for an ED found a lifetime 
prevalence of 2.8% [13].

Most studies limit research to females, and little is known on the number of 
males affected by PurD. One study included 5.3% males in a sample of inpatients, 
a percentage higher than in AN, binge/purge type (1.9%) and BN, purging type 
(2.4%) in the same sample [14]. In another sample, 9.7% of adolescent outpatients 
were male [11].

Concluding, PurD is rare in young girls and shows a peak prevalence of 2–4% in 
adolescents and a decreasing prevalence in older adults. Between 6 and 8% of ED 
patients are treated for PurD.
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16.3  Clinical Correlates

16.3.1  Compensatory Behaviors

In a large sample of treated females with PurD [10], vomiting was the most frequent 
purging behavior (82%), followed by laxative (18%) and diuretics (7%) use. Female 
twins with PurD from a population study reported vomiting (71%), laxative use 
(26%), diuretics use (36%), strict dieting (55%), fasting (50%), and vigorous exer-
cise (55%) as compensatory measures [8].

16.3.2  Loss of Control Eating

Although by definition no large objective binges should occur in PurD, loss of con-
trol eating (subjective binges) is not uncommon. Of 79 adolescent outpatients with 
PurD, 23 (29%) reported loss of control eating. Those with and without loss of 
control eating did not differ in restraint, shape/weight/eating concerns and depres-
sion [15]. The level of subjective binge eating in PurD is higher than in BN [16].

16.3.3  Body Weight

Generally, the body mass index in PurD is in the normal range and comparable to 
the body mass index of BN [9, 10, 14, 17].

16.3.4  Weight/Shape/Eating Concerns

Individuals with PurD show elevated weight, shape, and eating concerns compared 
to controls without an ED [16, 18–20]. Generally, the level of these concerns seems 
to be similar in PurD and BN [15, 16, 18]. However, Smith and Crowther [20] 
reported lower concerns in PurD than in BN with high effect sizes.

16.3.5  Restraint

Restraint or cognitive control of eating is elevated in PurD compared to controls 
without an ED [18, 19] and on a similar level as BN [18].

16.3.6  Medical Complications

Purging behavior has a high potential to cause adverse medical conditions. Affection 
areas are the musculoskeletal, gastrointestinal, and cardiovascular system, skin, kid-
neys, and esophagus and teeth [21].
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16.4  Comorbidity

Only very few studies report on comorbidity in PurD. Mood disorders are the most 
frequently found comorbid diagnoses at the time of treatment for PurD (69% [14], 
36% [10]). Prevalence of anxiety disorders was 25% [14] and 19% [10]. Koch et al. 
[14] also reported 4% somatoform disorders and 11% personality disorders, mostly 
of the borderline type. Substance use disorder was reported by 11% in Ekeroth 
et al.’s [10] sample. In the female twin sample of Munn-Chernoff et al. [8], lifetime 
prevalence was 37% for major depressive disorder, 38% for alcohol use disorder, 
4% for cannabis use disorder, and 32% for nicotine dependence. In a small sample 
of PurD (N = 37), 15% were found to have a personality disorder, a rate not higher 
than in BN [8].

16.5  Treatment

Treatment for PurD is not different from treatment for other EDs. Riesco et al. [22] 
reported a high drop-out rate from outpatient group cognitive-behavioral therapy for 
PurD. No RCT for the treatment of PurD exists. One RCT of cognitive-behavioral 
therapy included eight individuals with PurD in a mixed sample, but did not report 
results separately [23].

16.6  Outcome

Diagnostic outcome 1 year after treatment for PurD in a sample of 39 females was 
15% PurD, 3% AN binge/purge type, 3% AN restricting type, 5% BN, and 31% 
subthreshold ED.  No binge eating disorder (BED) was reported at follow-up. 
Remission rate was 44% [10].

In a larger sample (N = 147) of males and females treated for PurD, 5-year diag-
nostic outcome was 25% PurD, 5% AN binge/purge type, 1% AN restricting type, 
5% BN purging type, 1% BED, and 22% subthreshold ED. No BN non-purging 
type was reported at follow-up. Remission rate was 42% [14].

A community study reported the 10-year diagnostic outcome in 56 adult females 
with PurD at the baseline assessment. At follow-up, 18% of the participants were 
diagnosed with PurD, 7% with BN, and 38% with other specified feeding or eating 
disorders (DSM-5). An additional 38% had no ED diagnosis. Interestingly, no sig-
nificant changes from baseline to follow-up were reported for depression and state 
and trait anxiety [24].

In these studies, there was a considerable percentage of patients who retained 
the PurD diagnosis after 1–10 years. Cross-over to AN was rare, but some patients 
developed a full diagnosis of BN. Remission was not very high (less than half of 
the samples) in these studies. In adolescents, PurD showed little stability. Of 37 
adolescents diagnosed with a PurD at age 14, 8% retained this diagnosis at age 
17, and none retained this diagnosis at age 20. About one fifth of the sample 

N. Quadflieg



189

crossed over to AN or BN, and no ED was found in 62% at age 17 and in 65% at 
age 20 [6].

Koch et al. [14] reported higher depression and somatization scores as well as a 
higher age at treatment to predict higher ED pathology scores. Stice et  al. [25] 
addressed risk factors in adolescence for developing a PurD and found no specific 
predictors for PurD. According to the results of this study, risk factors for PurD 
seem to be the same as for other EDs. Analyzing weight suppression as single risk 
factor, however, showed that the increase of weight suppression by one standard 
deviation increased the risk of onset of PurD 1.5-fold, with an odds ratio of 1.46 
(95% confidence interval 1.23–1.74). A similarly increased risk was found for the 
onset of AN and BN, but not for the onset of BED [26].

No deaths were reported over 10 years in PurD in a community sample [24]. 
There is only one study reporting standardized mortality in PurD. Out of 219 inpa-
tients, 11 (5%) had died about 9 years later [27]. The standardized mortality ratio 
(SMR) was 3.90 (2.05–7.21), indicating a nearly fourfold risk for death in individu-
als with PurD compared to the general population of the same sex and age. This 
SMR is lower than in AN (5.35; 4.34–6.52) and higher than in BN (1.49; 
1.10–1.97) [28].

16.7  Conclusion

PurD is a severe ED with a high potential of deadly outcome. It seems that purging 
behavior in its own is a point needing special attention in therapy, independent of 
the more impressing presence of eating binges.
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17Rumination Disorder

C. Laird Birmingham

17.1  Definition

Rumination disorder is the syndrome in which a patient repeatedly regurgitates the 
food they have swallowed up into their mouth, followed by chewing and swallowing 
it and then regurgitating it, over and over again [1–8]. The regurgitation is “partial 
vomiting” in that the vomitus doesn’t leave the mouth.

This behavior is a reflex, only as conscious as a smile or a facial tic [9]. It is not 
accompanied by retching or distress. The patient who suffers from rumination dis-
order almost never reports it because they perceive it as disgusting. It is performed 
in a way that does not attract attention, but it is accompanied by an apparent calm-
ness. The patient may be recurrently regurgitating and swallowing in front of you—
without you noticing!

17.2  Case

A 21-year-old female, with a past history of anorexia nervosa, is admitted to a resi-
dential treatment center for bulimia nervosa. She had a medical, nursing, psycho-
logical, and psychiatric assessment on admission and has had a number of times in 
the past. Since admission she has had constant meal support with observation. After 
2 weeks of treatment, she was asked specifically whether she “brought food back up 
into her mouth to be chewed and then swallowed as a habit to calm herself.” She 
confirmed the habit but said she had not mentioned it because people would not 
understand and she felt disgusted with herself for doing it. Various treatments 
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including psycho-education, chewing gum after meals, domperidone, warming, 
knitting, and cognitive behavioral therapy were tried with some success. The calm-
ing sensation that the rumination disorder caused was difficult for the patient to 
give up.

17.3  Prevalence

Uncertain, but likely 2–3% of eating disorder patients [10–13]

17.4  Associations

Less likely: restrictive anorexia nervosa
More likely: chronic bulimia nervosa or anorexia nervosa with bingeing purging 

and eating disorder patients who have mental disabilities

Making the Diagnosis [14–19]
 1. You must ask! You must ask every patient you assess whether they regurgitate 

and then chew and swallow. To do this you must find a way of wording your 
question so it sounds routine and innocuous. For example:
 (a) You might say, “Many patients with eating disorders develop a habit—they 

may vomit food into their mouth and then chew and swallow it again.” The 
patient may ask, “Why would they do that?” You respond, “It may cause a 
feeling of calmness.” They might reply, “That happens to me sometimes, but 
not that often.” Or they may respond, “I don’t think the food comes all the 
way up into my mouth.”

 (b) If the patient’s description is consistent with rumination syndrome, the next 
step is psycho-education—telling them the pros and cons of this subcon-
scious habit. The particularly devastating effect of this habit on teeth is usu-
ally enough to cause them to want to undertake treatment. During 
interventions the patient will report exactly what is happening, how often, 
how long, the benefits, and their concerns.

 2. When is there a high index of suspicion?
 (a) In the “high-risk associations” listed above.
 (b) Calmness: Consider the diagnosis if the patient appears to be unusually calm 

after meals. Rumination disorder is not accompanied by retching or distress. 
It is performed in a way that does not attract attention but is accompanied by 
an apparent calmness.

 (c) Rapid erosion of teeth. The repeated regurgitation and prolonged presence 
of gastric contents in the stomach rapidly erode teeth.

 (d) Husky voice. The frequent regurgitation often causes chronic inflammation 
of the vocal cords that causes the voice to have a husky quality.

 3. Don’t assume the diagnosis has been excluded!
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 (a) A patient with rumination disorder may have been assessed by many health- 
care professionals in the past. That does not lessen your obligation to 
 consider the diagnosis when you see the patient. The “case report” above is 
typical of how often the diagnosis is missed.

17.5 Treatment [20]

 1. Psychoeducation
 (a) Regurgitation stimulates the parasympathetic (relaxing) part of the brain. 

This can also be stimulated by knitting, warming, vagus nerve stimulation, 
and behaviors or habits that the patient can develop with their therapist.

 (b) Rumination disorder causes the coating of the teeth to rapidly decrease. 
Many patients will need to have dentures or dental reconstruction by their 
early 30s.

 (c) The esophagus will become weaker and weaker resulting in regurgitation 
and reflux throughout the day and night. This will cause the patient to expe-
rience anxiety rather than calmness.

 (d) Aspiration of the regurgitated material into their lungs becomes more likely 
over time, especially with inebriation or sedation caused by recreational or 
doctor-prescribed pills.

 (e) Chronic inflammation of the esophagus is associated with an increased risk 
of cancer of the esophagus.

 (f) Their vocal cords will become inflamed causing their voice to become hoarse.
 2. Gum chewing

 (a) Gum chewing causes air to be swallowed down the esophagus. This can 
interfere with the food being regurgitated. However, too much air in the 
stomach can cause burping that may cause regurgitation. If gum chewing 
helps, continue it. If the gas becomes too great, simethicone tablets (usually 
a few at a time) can be taken to break up the gastric air bubbles, and the gum 
chewing can continue.

 3. Prokinetic agent
 (a) Medications like domperidone and metoclopramide cause the lower esopha-

geal sphincter to tighten and the stomach to empty, which decreases the like-
lihood of regurgitation. These medications take effect within 15–30 min, so 
they should be taken that long before a meal. They last for 6–8 h, so they can 
be taken three times a day before meals. Their effectiveness in rumination 
disorder is variable. Both are major tranquilizers with all of the attendant 
side effects of that class of medications. However, domperidone crosses the 
blood–brain barrier very little compared to metoclopramide, so domperi-
done is preferred.

 (b) Alternative methods of producing calmness: The use of warming with a 
warming pad on medium applied to the skin for 1 h at mealtime [21]; knit-
ting [22]; yoga; and vagus nerve stimulation can be tried.

 (c) Cognitive behavioral therapy [23]
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 4. Treatments to avoid
 (a) Gastric surgical procedures such as fundo-plication have complications that 

outweigh any potential benefit.

17.6  Prognosis

In those with mental disabilities where the benefit of rumination disorder is learned, 
the prognosis for stopping the regurgitation is poor. Often, behavioral techniques 
that depend on aversive associations rather than rewards are tried—but I do not 
recommend them.

In eating disorder patients of normal mental ability, the prognosis is highly 
related to the presence of a reward of equal or greater value that is equally accessi-
bility as compared to the benefits and complications of the rumination disorder. This 
is similar to treating substance use. Often, focusing on the negative consequences of 
the rumination disorder in the context of their text, hope for relationships and per-
haps pregnancy is the key to successful treatment.
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18Achalasia and Disordered Eating 
Behaviours

Aurélie Letranchant

18.1  Introduction

Achalasia is a motor disorder of the oesophagus characterized by the absence of 
oesophageal peristalsis with hypertonia of the inferior oesophageal sphincter (IOS) 
and the absence of IOS relaxation following deglutition.

Firstly, this chapter will develop the epidemiology, the pathogenesis, the clinical 
characteristics, the additional examinations and the therapeutic strategies of achala-
sia. Secondly, we will consider the intricacies between achalasia and eating disor-
ders (ED). Indeed, it is well-known that several feeding or eating disturbances can 
be primarily explained by or associated with medical conditions.

18.2  Achalasia

18.2.1  Epidemiology

Achalasia has an annual incidence of approximately 1/100,000 worldwide [1, 2]. It 
is a rare condition in children and adolescents, with an incidence of 0.11/100,000 
[3]. Because of its chronicity, the estimated prevalence of achalasia is approximately 
9/100,000 to 10/100,000 [1, 2]. Most studies have shown an equal gender distribu-
tion, with a diagnosis made on average between 30 and 60 years old [4]. No racial 
predilection has been highlighted [5]. The mean delay between onset of symptoms 
and diagnosis has been described to an average of 4–5 years [6].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_18&domain=pdf
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18.2.2  Pathogenesis

Achalasia is a motor disorder induced by a loss of nonadrenergic, noncholinergic, 
inhibitory ganglion cells in the myenteric plexus, causing unopposed cholinergic 
activity [7]. The loss of normal muscular functioning is progressive and 
irreversible.

Genetic, neurodegenerative, infectious and autoimmune mechanisms have been 
reported as triggers for the inflammatory destruction of inhibitory neurons in the 
myenteric plexus. Yet, the exact mechanism underlying neuronal loss remains 
unknown [8].

Genetic factors with an autosomal recessive mode of inheritance can be impli-
cated. Achalasia has been depicted to be associated with Allgrove syndrome or tri-
ple A syndrome (achalasia, alacrymia and adrenal insufficiency) [9], Down’s 
syndrome [10] and congenital central hypoventilation syndrome [11].

Several studies have implied a potential association between viral infections and 
achalasia [12, 13]. Indeed, Chagas disease, caused by Trypanosoma cruzi, very 
closely resembles the pathophysiology of primary achalasia [14].

Furthermore, achalasia patients are more likely to have concomitant autoimmune 
diseases [15], and the prevalence of serum neural antibodies is higher, giving more 
credit to an autoimmune aetiology [16]. Some studies have suggested possible roles 
of interleukin polymorphisms (IL-10 and IL-23) [17, 18].

Multiple case-control studies have reported a significant association with HLA 
class II antigens in idiopathic achalasia [19, 20]. A recent genetic association study 
imputed classical HLA haplotype and amino acid polymorphisms, suggesting 
immune-mediated processes in achalasia [21].

18.2.3  Clinical Characteristics

At the beginning of the disease, dysphagia can be very subtle and be misinterpreted 
as dyspepsia, poor gastric emptying or stress. As achalasia develops, difficulty to 
swallow typically appears with both solid foods and liquids. Other frequent symp-
toms identified are chest pain, regurgitation of indigested foods, coughing or asthma, 
odynophagia and epigastric pain [22]. Patients with achalasia can change their eat-
ing habits to facilitate the progression of the food bolus, by eating slower or adopt-
ing specific movements such as arching their back or raising their arms [23]. 
Impairments associated with achalasia are elevated risk of secondary oesophageal 
squamous cell carcinoma [24], respiratory problems due to airway compression or 
aspiration of undigested food [25] and a massively dilated and tortuous oesoph-
agus [4].

18.2.4  Additional Examinations

Differential diagnosis first focuses on distinguishing a structural mechanical 
obstruction and a motility disorder.
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18.2.4.1  Oesophagogastroduodenoscopy
Oesophagogastroduodenoscopy with mucosal biopsy should be carried out on most 
patients with either solid or liquid food dysphagia or both. One goal is to rule out 
gastroesophageal reflux disease, eosinophilic esophagitis, structural lesions (stric-
tures or rings) and oesophageal cancer or “pseudoachalasia” [2]. Endoscopic find-
ings in achalasia may range from a seemingly normal examination to resistance to 
intubation of the gastro-oesophageal junction [2] or a tortuous dilated oesophagus 
with retained food and secretions [23].

18.2.4.2  Barium Oesophagram
Signs of achalasia can be dilation of the oesophagus, a narrow esophagogastric 
junction with a “bird beak” appearance, aperistalsis and poor emptying of barium. 
The oesophagram also helps assess late- or end-stage achalasia changes (tortuosity, 
angulation, megaoesophagus) that impact the treatment course [23].

18.2.4.3  Manometry
Barium oesophagram and oesophagogastroduodenoscopy are complementary tests 
to manometry in the diagnosis and care of achalasia. However, neither of these two 
tests is subtle enough on its one to guarantee the diagnosis of achalasia [23].

As matter of fact, oesophageal manometry has become the standard for diagnos-
ing and classifying achalasia, by monitoring oesophageal pressures and contrac-
tions along the length of a flexible catheter [26]. The manometric finding of 
aperistalsis and incomplete LES relaxation without evidence of a mechanical 
obstruction underlines the diagnosis of achalasia [23].

Three different subtypes of achalasia (types I, II and III) are singled out with 
high-resolution manometry and have both prognostic and potential therapeutic 
implications [27]. Type I includes impaired inferior oesophageal sphincter (IOS) 
relaxation, absent peristalsis and normal oesophageal pressure. Type II is defined by 
impaired IOS relaxation, absent peristalsis and increased pan-oesophageal pressure. 
Type III shows impaired IOS relaxation, absent peristalsis and distal oesophageal 
spastic contractions.

18.2.5  Therapeutic Strategies

Achalasia is a chronic condition with no curative therapies. Current treatment 
courses are focused on reducing the hypertonicity of the IOS by pharmacologic, 
endoscopic or surgical methods. The treatment aims at relieving patients’ symp-
toms, easing oesophageal evacuation and preserving remaining oesophageal struc-
ture and function [2].

18.2.5.1  Medical Treatment
Oral calcium channel blockers or nitrates induce a swift decrease in IOS pressure 
with moderate benefit for dysphagia [2]. 5-Phosphodiesterase inhibitors, like silde-
nafil, have also been used to cut down oesophagogastric junction pressure and lower 
distal oesophageal contractions [28].
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18.2.5.2  Botulinum Toxin
Injecting botulinum toxin into the muscle of the IOS can block the release of acetyl-
choline from nerve endings, thereby restoring the balance between excitatory and 
inhibitory neurotransmitters [2].

18.2.5.3  Pneumatic Dilation
A pneumatic dilator is a noncompliant cylindrical balloon, positioned fluoroscopi-
cally across the IOS and inflated with air using a handheld manometer. Even though 
surgical myotomy has a better response rate than a single pneumatic dilation, a 
series of dilations appears to be a sensible alternative to surgery [2].

18.2.5.4  Myotomy
The standard surgical approach for achalasia is laparoscopic Heller myotomy, 
which divides the circular muscle fibres of the IOS [2]. It has been established that 
an associated antireflux repair significantly decreases gastroesophageal reflux dis-
ease [29].

18.2.5.5  Per-Oral Endoscopic Myotomy
A recent treatment for achalasia is per-oral endoscopic myotomy (POEM) [30]. The 
procedure implies making a small mucosal incision in the mid-oesophagus and 
building a submucosal tunnel all the way to the gastric cardia. Selective myotomy 
of the circular muscle is accomplished with electrocautery [2].

18.2.5.6  Therapeutic Decisions
The treatment of achalasia is not curative, and up to one fifth of patients show symp-
toms that can require further treatments within 5 years [31, 32]. Laparoscopic Heller 
myotomy, pneumatic dilation and POEM are effective therapeutic processes [23]. 
The choice between these three treatment courses should depend on the achalasia 
type, local expertise and patient preference. Initial success rates of the POEM pro-
cedure are similar to those of laparoscopic Heller myotomy [30, 33]. POEM could 
be the favoured treatment for patients with type III achalasia [34]. Unfit surgical 
candidates should start by receiving a botulinum toxin injection in the IOS and 
should be aware that repeated therapy is often necessary. Other therapies with 
nitrates or calcium channel blockers may be proposed if there is no clinical response 
to the botulinum toxin. Oesophagectomy may be needed for patients with a dilated 
oesophagus (>8 cm) and a low responsiveness to an initial myotomy [23].

18.3  Achalasia and Eating Disorders

The diagnosis of achalasia is often achieved several years after onset, when the 
symptoms worsen with spontaneous or provoked vomiting and the resulting ionic 
imbalance, food restrictions and weight loss [35, 36].

Several physical, behavioural and psychosocial features of achalasia are similar 
to an eating disorder (ED) [36]. Food restriction and avoidance may represent a 
conditioned negative response to pain related to abnormal oesophageal emptying. 
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Patients with achalasia may have ritualistic ways to eat by eating slowly, chewing 
thoroughly or mashing or pureeing food [37]. Marked psychosocial disability, such 
as academic or athletic disability, is also mentioned, due to poor concentration and 
low energy levels [35].

Moreover, gastrointestinal symptoms such as delayed gastric emptying, post-
prandial distress, early satiety, constipation, oral or pharyngeal dysphagia and gas-
tric reflux are often reported by individuals with ED [38–40], as are dysphagia, 
regurgitation and heartburn [41].

Various distinctive features of achalasia different from ED might assist the dif-
ferential diagnosis. Achalasia may come to mind if the patient states that the regur-
gitated food tastes non-acidic or includes “bubbly saliva” between meals, as it is 
coherent with regurgitation of undigested food [42]. Achalasia may also come to 
mind if swallowing difficulties occur in public, which differs with the secret purging 
behaviour in bulimia nervosa [43]. Hunger and desire to gain weight are often 
reported in achalasia, unlike in patients with ED, for example, anorexia nervosa 
[36]. Clinicians should also be highly vigilant to unusual, stereotyped behaviours 
like raising the arms, arching the neck and shoulders or standing or sitting up 
straight during meals [44]. Individuals suffering from achalasia may also loosen 
belts and scarves or remove necklaces or neckties during meals, due to pain or 
discomfort.

Finally, a pre-existing ED could be complicated by secondary oesophageal acha-
lasia [45]. In patients with bulimia nervosa, symptoms of eating disorder may pre-
dispose to achalasia through decreasing gastric motility and triggering myenteric 
plexus damage because of repeated vomiting [46]. Previous studies have suggested 
that these two disorders may trigger each other and create a vicious circle [46].

Therefore, excluding any organic disorder should be a priority when diagnos-
ing an ED.

18.4  Conclusion

Achalasia is a rare chronic condition with a progressive and irreversible loss of 
normal muscular functioning. The diagnosis is often reached several years after 
onset, when the symptoms worsen. The earliest appropriate diagnosis and treatment 
are thus needed. We encourage an increased awareness on achalasia as an important 
diagnosis to consider, especially in the field of eating disorders (ED). Indeed, acha-
lasia and ED share numerous clinical features, and the diagnosis can be mistaken. 
Furthermore, achalasia can occur in a pre-existing history of ED. It is important to 
ensure a multidisciplinary approach (including internists and psychiatrists) to the 
diagnosis and treatment of complex cases with interwoven somatic and psychiatric 
features [47].
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19.1  Introduction

Appetite is the physiological desire to eat. Altered eating behavior, determining the 
reduction or loss of the desire to eat, is defined as anorexia. Although commonly 
classified as a symptom, anorexia should be rather considered a complex, multifac-
torial syndrome with negative clinical effects during the course of several acute and 
chronic clinical conditions [1].

Interestingly, while experimental and clinical studies have documented that 
anorexia determines a protective effect, conferring survival advantage following 
acute stress and/or trauma [2], the prolonged loss of appetite represents a negative 
prognostic factor when it develops in patients affected by chronic diseases, in par-
ticular cancer [3]. Anorexia in cancer patients may lead to body weight loss and may 
reduce quality of life and survival and increase complications [4]. Besides the 
underlying mechanisms determining the loss of appetite, several factors contribute 
to reduced food intake, in part due to the physical location of the primary cancer, 
especially in case of involvement of the digestive tract, and due to factors affecting 
nutrient absorption which can be determined by mouth ulcers, altered bowel habit, 
vomiting, and pain, and in part due to the impact of systemic antineoplastic therapy 
(i.e., chemotherapy), radiotherapy, or malabsorption [3, 5, 6].

Moreover, appetite alterations during cancer are often associated with increased 
inflammatory response. Elevation in inflammatory markers may be determined by 
the presence of cancer itself or by the effects for chemo- and radiotherapies [7].
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The pathophysiology of cancer anorexia is complex and involves different 
domains influencing eating behavior [7] and recognizing mechanisms altering appe-
tite control within the central nervous system [5, 6]. Low appetite may be induced 
by molecules produced by the tumor, such as pro-inflammatory cytokines, small 
peptides and metabolites, and others that are able to alter food intake, including 
increased serum levels of the amino acid tryptophan (the precursor of the neu-
rotransmitter serotonin); hormones such as ghrelin and leptin have been investi-
gated in several experimental and clinical conditions showing direct and indirect 
effects on appetite levels during cancer [8].

Specific nutrient deficiency (i.e., low zinc circulating levels) may be associated 
with reduced appetite. In addition, chemotherapy can alter taste perception deter-
mining nausea, vomiting, mucositis, and abdominal pain, symptoms that can lead to 
the loss of appetite [6].

More recently, a role has been identified for the growth/differentiation factor 
(GDF 15), a cytokine implicated in cancer-associated weight loss, which acts to 
reduce food intake through activation of its high-affinity binding brain receptor 
(GFRAL-RET) and has become a target of interest for anti-obesity therapies. Robust 
data, obtained in multiple patient cohorts, have linked elevated serum levels of 
GDF-15 to the presence of anorexia and cachexia during the course of several 
chronic diseases, including cancer, through a direct action of the GDF-15 on brain 
feeding centers [9]. Elevated circulating GDF-15 levels were associated with energy 
balance disturbances, cancer development and progression, and chemotherapy- 
induced anorexia [10]. Moreover, it has been hypothesized that GDF-15 may cause 
emesis itself and consequently trigger anorectic effects [10].

It is evident that the pathogenesis of cancer anorexia is multifactorial and reflects 
the complexity of the mechanisms controlling energy homeostasis under physiolog-
ical conditions [11]. Within the central nervous system, tumors create a variety of 
alterations in neurotransmitters, neuropeptides, and prostaglandins that modulate 
eating behavior [6] and alterations in serotonin and corticotrophin releasing factor 
[12, 13]. Moreover, during cancer, disturbances of the hypothalamic pathways con-
trolling energy homeostasis may occur, which lead to profound metabolic changes 
in peripheral tissues.

In particular, evidence exists that the hypothalamic melanocortin system does 
not respond appropriately to peripheral inputs, and its activity is directed to promote 
catabolic stimuli (i.e., reduced energy intake and increased energy expenditure) 
[14]. Hypothalamic proinflammatory cytokines and serotonin play a key role in trig-
gering hypothalamic resistance. These catabolic effects represent the central 
response to peripheral challenges that are likely sensed by the brain through the 
vagus nerve. Also, disease-induced changes in fatty acid oxidation within hypotha-
lamic neurons may contribute to the dysfunction of the hypothalamic melanocortin 
system [14]. Ultimately, sympathetic outflow mediates the metabolic changes in 
peripheral tissues [14].

Persistence of cancer anorexia for months or longer implies that the adaptive 
feeding response fails. In particular, tumor-released molecules, i.e., proinflamma-
tory cytokines, contribute to anorexia [15]. Several cytokines (interleukin (IL)-1α, 
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IL-1β, IL-6, IL-8, and tumor necrosis factor-α) have a known effect on appetite by 
modulating central nervous system neurotransmitter cascades [15, 16], and it has 
been hypothesized that low appetite may be the final result in the derangements 
among neurohormonal signals (central and peripheral) controlling appetite [16, 17].

19.2  Anorexia Assessment

Although cancer anorexia is well defined as a clinical entity, identifying patients at 
risk to develop this condition remains a challenge for most physicians due to several 
reasons, including the different way each patient describes the anorexia symptoms 
(quantitatively and qualitatively) during medical consultation [18] and because of 
the absence of widely accepted validated appetite assessment tools. In addition, 
even when anorexia is diagnosed, most of physicians, particularly those not expert 
in clinical nutrition, consider this as condition with low priority in clinical prac-
tice [18].

One of the challenges of anorexia assessment is to identify the potential patho-
genic factors (i.e., inflammation, depression, etc.) and then provide a correct and 
multimodal interventional approach [16, 19, 20].

Considering the clinical relevance of anorexia, several diagnostic tools have been 
proposed.

As previously described, relating the presence of anorexia with patients’ eating 
behaviors plays a key role, even if their specific domains may not completely over-
lap considering that anorexia reflects the loss of the desire to eat, and actual food 
intake may not be affected when, for example, anorexic patients are forced to 
eat [21].

Notwithstanding, reduced food intake is frequently used as a potential marker 
(indicator) of the presence of anorexia and its severity [22]. In this view, the pres-
ence of anorexia may be more effectively characterized by identifying specific 
symptoms, including early satiety, nausea, and taste alterations, and by assessing its 
severity [22, 23]. Moreover, in daily clinical practice, a visual analog scale (VAS) is 
often utilized, which is a reliable tool but may be not clinically meaningful if small 
modifications in appetite need to be diagnosed [24].

The use of questionnaires to assess the presence of appetite loss is nowadays 
increasing, thus highlighting their reliability and utility. Moreover, considering that 
questionnaires provide only a qualitative evaluation of appetite, it is also recom-
mended to quantify the degree of anorexia by using a VAS [8, 25, 26].

The Functional Assessment of Anorexia/Cachexia Therapy (FAACT) question-
naire provides a qualitative and quantitative assessment of anorexia and may be 
considered as a valid instrument for assessing anorexia in different clinical settings 
including cancer [27].

A clinical study [25] involving inpatients affected by different type of diseases 
utilized four appetite tools to diagnose anorexia. The authors observed that its prev-
alence significantly varied according to the diagnostic tool used, supporting the 
concept that, in clinical practice, disorders of appetite reflect different underlying 
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mechanisms whose impact on clinical outcome measures may differ [25]. A clinical 
study, conducted on cancer patients to determine the prevalence of different appetite 
disorders and their influence on dietary intake and nutritional status, documented 
that around 62% presented changes in appetite; in particular, patients with a combi-
nation of anorexia and early satiety presented the worse overall health perception 
and fatigue, indicating that appetite disorders have a significant impact on nutri-
tional status and quality of life, especially when anorexia and early satiety were 
combined [5].

A recent prospective, observational study investigated prevalence of malnutrition 
in cancer patients at their first medical oncology visit [28]. Appetite loss was evalu-
ated with a two-step questionnaire, to determine the presence of appetite loss first 
using a modified version of the FAACT questionnaire and then using a VAS adapted 
for appetite. Based on FAACT scores, poor appetite was present in 41% of patients, 
with mean scores varying by tumor type and stage of disease. According to FAACT 
score, pancreatic and gastroesophageal cancer patients resulted anorectic already 
since the non-metastatic phase of the disease; by contrast, all metastatic patients 
resulted anorectic based on the FAACT questionnaire. By VAS scoring, 44.5% of 
patients perceived appetite impairment. All patients in metastatic stage were anorec-
tic based on the VAS [28].

Appetite disorders are highly prevalent among cancer patients at risk of malnu-
trition and have a definitive impact on nutritional status and quality of life. The 
coexistence of anorexia and early satiety represents the poorest condition, with seri-
ous psychological implications. Most of patients believe “not eating is dying,” 
which is a symbol of progressive weakness and death.

In summary, it is apparent that the concomitant assessment of different anorexia 
aspects with reliable and dedicated tools is of crucial importance to early detect 
anorexia and to evaluate the efficacy of its therapeutic strategies.

19.3  Anorexia and Impact on Clinical Outcomes

During the last few years, increased emphasis has been placed on the mechanisms 
underlying body weight loss in cancer that can be induced by either cancer metabo-
lism and inflammation or the several side effects of the anticancer treatments [29]. 
This led to consider clinical parameters, such as body mass index, body weight 
change and food intake, and their modification overtime, in predicting patient’s 
overall survival [29].

In this respect, it is important to elucidate how anorexia associates itself with 
weight loss and other consequences to influence survival.

Abraham et  al. conducted a study on naïve patients with esophageal/gastro-
esophageal junction or gastric cancer who were assessed using the FAACT Anorexia/
Cachexia Subscale (FAACT A/CS) [30]. Patients with a FAACT A/CS score ≤37 
over to 48 were considered to be anorexic, and the prevalence of anorexia resulted 
69% among the cohort. The median overall survival of patients with a score >37 
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was longer than in those with score ≤37, while there was no statistical difference in 
overall survival between those patients who lost ≥5% weight in the 6 months prior 
to cancer diagnosis and those that had not. In this light, the FAACT A/CS resulted a 
better predictor of overall survival, in particular in metastatic patients, with respect 
to body mass index alone or to weight loss [30]. This suggests that anorexia, as 
assessed by the FAACT A/CS score, is a predictor of survival independently of body 
weight loss.

Effective nutritional intervention can be achieved by the assessment not only of 
weight loss history but also of eating behavior and changes in appetite and the con-
sequent impairment in nutritional intake. We believe that nutritional aspects should 
be carefully considered when managing cancer patients, in particular during anti-
cancer treatments. Also, reduced food intake and nutritional issues negatively 
impact on patients’ quality of life in every stage of cancer journey [4]. On the basis 
of these evidences, reduction in food intake should be early recognized and man-
aged, and oral energy intake should be assessed at least qualitatively and, if possi-
ble, quantitatively [20, 21, 31]. Implementing awareness about prevalence and 
clinical impact of cancer anorexia among healthcare professionals is therefore 
deemed crucial [19].

Malnutrition is prevalent in cancer and contributes to poor prognosis through 
progressive depletion of the body’s energy and protein reserves determining body 
weight loss. In particular, percent of weight loss and BMI predict survival indepen-
dently of conventional prognostic factors [29]. Martin et al. proposed that the sever-
ity of weight loss should be evaluated based on the rate of WL and the level of 
depletion of body reserves [29] identifying a tool, the BMI-adjusted WL grading 
system, which was useful in efforts to predict survival because its independence of 
cancer site and stage and performance status.

Interestingly, a recent multicenter study, conducted in lung cancer patients and 
investigating several aspects for detection of early stages of cachexia, showed that 
the skeletal muscle mass was the most important component to detect pre-cachexia 
in more than 65% of patients with no clinically important weight loss (<2%) and the 
only criterion for detecting pre-cachexia in more than 40% of patients without either 
anorexia or weight loss [32]. The authors noted that, while the assessment of 
anorexia was carried out at a specific point in time, muscle mass and weight loss 
resulted from a process developing over time [32]. In this light, anorexia, as the only 
symptom to define pre-cachexia patients, should be further investigated.

According to the European Society for Clinical Nutrition and Metabolism 
(ESPEN) recommendations on actions to be implemented against cancer-related 
malnutrition [33], three key points have to be highlighted in nutritional care: (i) to 
screen all cancer patients for nutritional risk early in the course of their manage-
ment, with specific attention to BMI and body weight change in the previous 
months; (ii) to include in the clinical practice the assessment of anorexia, body 
composition, and physical function; and (iii) to use multimodal nutritional support 
in a “stepwise manner” with individualized plans, including care aimed at improv-
ing nutritional intake and physical activity [33].
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19.4  What’s Next in Terms of Therapeutic Options?

Nutritional status affects tolerability of anticancer treatments and leads to alter ther-
apeutic choices [34]. Therefore, an accurate assessment of nutritional status is of 
paramount importance in treating cancer patients, and anorexia should be consid-
ered as part of this assessment. The ESPEN recommendations on nutrition in cancer 
patients [33] highlight the importance of moving the treatment’s focus from end- 
stage wasting to support patient’s nutritional and functional state throughout the 
entire anti-cancer treatment, starting immediately at its beginning. This should 
ensure sufficient energy intake and maintain physical activity to avoid loss of mus-
cle mass, along with reducing systemic inflammation.

Several factors may contribute to the development of anorexia, and each factor 
should be addressed individually [34]. A “one-size-fits-all” approach appears diffi-
cult to be successful [35].

Recently, two randomized phase 3 trials [36], ROMANA 1 and ROMANA 2, 
using a novel ghrelin-receptor agonist in advanced non-small-cell lung cancer 
patients with anorexia and cachexia showed improvement in appetite scores (likely 
leading to increased food intake) in the treatment group as well as an increase in 
body weight and lean mass compared with the placebo group.

Other several potential targets for cancer anorexia treatment have been identified 
through preclinical and clinical studies [37, 38]. A novel anti-inflammatory drug, 
the peptide-nucleic acid OHR118, has been proposed in the management of cancer- 
related anorexia. A phase 2 trial examined the effects of daily administration of 
OHR118 for 28 days to patients with advanced solid cancers (n = 11) [39], docu-
menting an improvement in anorexia and gastrointestinal symptoms, although this 
was a single-arm interventional study without a placebo group as control and with a 
small sample size.

Omega-3 fatty acids, such as eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA), are able to attenuate and resolve inflammatory response [40] and pres-
ent effects in reducing fatigue and appetite loss and improving global quality of life 
[41]. An interesting phase 2 study has been conducted in a population of advanced 
cancer patients with cancer-related anorexia/cachexia to assess the efficacy and 
safety of an integrated treatment based on oral EPA and DHA oral supplementa-
tion + a diet with high polyphenol content, antioxidants, and drugs (medroxypro-
gesterone acetate and selective cyclooxygenase-2 inhibitor celecoxib) [42]. The 
treatment given induced a significant increase in appetite and body weight, and also 
in lean body mass, although more than half of the enrolled patients was in the range 
of normal body weight at baseline (even if most of them suffered a significant loss 
of body weight compared with pre-illness) [42].

Megestrol acetate has showed a benefit compared with placebo, particularly with 
regard to appetite improvement and body weight gain in cancer patients, but lack of 
benefit when compared to other drugs [43]. Megestrol acetate combined with for-
moterol fumarate, a beta2-receptor agonist with high degree of selectivity for skel-
etal muscle beta2-receptors, was orally administered for 8 consecutive weeks in a 
phase I/II not-controlled trial in a cohort of cachectic advanced cancer patients [44]. 
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The two drugs combined were safe and well tolerated. The results of the trial showed 
an increase in mean quadriceps volume and an improvement in appetite. However, 
the patients who reached the evaluation at 8 weeks were only 7 out of the 13 enrolled. 
Also, it was not possible to determine whether the documented gain in muscle mass 
and the improvement in appetite symptoms were due to the combination with 
megestrol acetate or to the formoterol alone [44].

Cannabinoids represent a class of drugs which includes different chemical mol-
ecules [45]. Studies showed that cannabinoids have the potential to improve appe-
tite, calorie and protein intake, and body weight in cancer patients [45], in particular 
increasing pre-meal appetite and food “tasted better” [46].

Given the complex pathophysiology of cancer anorexia, the combination of 
drugs treatment with metabolic and nutritional interventions may optimize the 
cancer therapeutic approach [34]. In this way, earlier screening for anorexia 
with subsequent nutrition intervention (with or without therapeutic agents that 
target appetite), if appropriate, may enhance the quality of life of patients with 
advanced cancers. In addition, this may also provide an opportunity to improve 
response to anticancer treatments. In clinical practice, it is important to have 
easily applicable measurements/assessments of anorexia, to measure it objec-
tively and identify patients suitable for early nutritional interventions in cancer 
journey.

Moreover, eating-related distress in cancer patients determines social and emo-
tional consequences due to their inability to maintain stable food intake and in fam-
ily relationships [47]. Only an integrated approach pursued by clinicians and all the 
healthcare team may lead to alleviate eating-related distress and improve quality of 
life and the altered perceptions of nutritional aspect for cancer patients and their 
families [18, 31, 47].

Considering the successes obtained in multimodal care research, an integrated 
model of supportive and nutritional care to alleviate eating-related distress based on 
the management of nutrition impact symptoms, psychosocial and nutritional sup-
port, and advice/education regarding cancer cachexia has been proposed [47]. The 
aim is to improve quality of life and promote the advanced care planning among 
patients and family members and the involvement and cooperation between health-
care physicians, nurses, dietitians, and other healthcare professionals [47].

In this light, all the stakeholders involved in cancer patients’ management should 
actively cooperate to ameliorate global health status, bearing in mind that the patient 
is at the center of our care.
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Celiac disease (CD) is a chronic, immune-mediated, and systemic disorder triggered 
by exposure to dietary gluten in genetically predisposed individuals [1]. 
Epidemiological research reveals a worldwide prevalence of CD ranging between 
1% and 2% in the general population; women are more affected than men [2]. The 
CD prevalence has increased in the last years [3], albeit most affected individuals 
remain undiagnosed because they are asymptomatic or have atypical manifestations 
[4]. In the past it was believed that CD developed only in childhood, but subse-
quently it was proven to occur at any age. At the onset, patients may present the 
classic intestinal manifestations (diarrhea, malabsorption, abdominal distention, 
weight loss) caused by the small intestinal villous atrophy. Alternatively, they may 
present non-classic symptoms, such as headache, osteoporosis, bloating, chronic 
fatigue, and psychiatric disturbances, and finally they may be asymptomatic [5]. 
Undiagnosed and untreated CD might result in considerable adverse effects, such as 
chronic nutritional deficiencies, progressive bone loss, increased risk of non- 
traumatic fractures of hip and vertebrae, and intestinal lymphoma. Therefore, diag-
nosis of CD requires a high degree of suspicion, followed by accurate screening 
procedure and duodenal biopsy in selected cases [6]. Once CD is diagnosed, a strict 
gluten-free diet (GFD) is necessary lifelong, inducing significant changes in the 
lifestyle of the affected individuals. All the aspects of day life may be influenced, at 
school, at work, in the sport participation, and in the spare time, causing social and 
emotional distress [7]. Individuals with CD need to be greatly aware about the 
changes required in their food habits and social life, especially in the initial stages 
of diet adjustment. Adherence to GFD requires high attention regarding food, a 
careful reading of food labels, and avoiding unsafe cross-contact with 
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gluten- containing foods and tableware, cutlery, and cookware. These constrictions 
are hardly accepted, especially by adolescents, who desire feeling just like their 
peers [8], and hinder participation to social eating and special occasions. For these 
reasons, individuals with CD commonly display the “fear to appear ill,” because 
they constantly need to be aware about the ingredients of the food they eat. This 
feeling may induce stress, anxiety, depression, and embarrassment [9].

Individuals with chronic illness that demands attention to dietary intake are at 
high risk for engaging in unhealthy weight control behaviors. The worry about 
dietary intake can be excessive, leading to the development of an eating disorder 
(ED). Evidences show that the focus on food and food habits, and probably the level 
of adherence to GFD, may be associated with an increased risk of psychosocial 
problems and ED patterns in individuals with CD [10, 11]. Most articles showing a 
positive association between CD and ED focused on case reports [10, 13–16]. 
Female gender, older age, and being overweight were identified as the main risk 
factors. Several studies performed either in adolescents or in adults with CD found 
elevated symptoms of EDs compared with healthy controls [17–21]. Tokatly Latzer 
et al. [21] investigated symptoms and concerns due to EDs in a cohort of 136 ado-
lescents with CD through a web-mediated survey including the Eating Attitudes 
Test (EAT-26); they found that 19% females and 7% males scored >20, which is 
suggestive of an ED. Using the same questionnaire, Satherly et al. [19] reported that 
the percentage of pathological scores was significantly higher in CD women com-
pared to healthy controls (15.7% versus 3.8%); furthermore, bulimic behavior, 
explored by the Binge Eating Staircases, was found in 19.4% of CD individuals 
compared to 2.3% of healthy controls. Another study by Passananti et  al. [20] 
reported that the percentage of pathological scores was significantly higher in newly 
diagnosed CD patients compared to healthy controls (16% versus 4%); on the con-
trary, bulimic behavior was found only in men with CD (6%). Similarly Arigo et al. 
[17] found that 22% out of 177 women with CD met the threshold for ED symptoms 
of clinical significance. Lastly, Merild et  al. [18] on a register-based cohort of 
women with CD found that the hazard ratio for later development of anorexia ner-
vosa was 1.46 (95% CI 1.08–1.98).

Recent research indicates that either poor or extreme adherence to the GFD may 
be associated with ED patterns in CD [22, 23]. After the treatment with GFD, a 
general trend toward an increased body mass index has been reported [24]. This was 
probably due to the significantly higher amount of lipids and sugar and lower con-
tent of fiber than the equivalent gluten-containing food [25]. In subjects with CD, 
the higher body mass index may be associated with the belief that the diet is respon-
sible of weight gain, which might increase body dissatisfaction and lead to dysfunc-
tional illness beliefs and poor dietary management [19]. In these cases, compensatory 
behaviors or consuming gluten-rich food is used to obtain purging effect [23, 26]. 
On the contrary, the presence of several symptoms at the time of diagnosis has been 
associated with better dietary adherence in order to get relief. These individuals are 
supposed to be overanxious of suffering CD symptoms again and tend to limit food 
choices or eat only when they can have a complete control over food preparation 
[19, 27]. Maladaptive eating behaviors characterized by rigidity, avoidance, 
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controlling behavior, and preoccupation were reported by approximately 53% 
adolescents with CD [28]. These characteristics have notable resemblances to 
personality traits of those supposed to be at risk of EDs.

With few exceptions [12] several studies reported that CD was also significantly 
higher in patient with EDs, indicating a possible bidirectional association [18, 
29, 30].

Wotton et  al. [30] showed that there was a three-fold elevation of risk of 
subsequent CD in patients admitted to hospital with anorexia nervosa and a two-
fold elevation in individuals with bulimia nervosa. Furthermore, the nationwide 
study by Marild et  al. [18] found a doubled risk for anorexia nervosa after CD 
diagnosis (odds ratio 2.18, 95% CI 1.45–3.29) compared with controls. A shared 
genetic susceptibility with common molecular pathways may be hypothesized [30, 
31]. Indeed, a recent study found two genes involved in anorexia (AKAP6, NTNG1) 
differently expressed in the small intestinal tissue of individuals with CD compared 
with control patients [31].

The concomitance between the two disorders might be also explained by the fact 
that diagnosis of CD peaks in the first two decades, when EDs are more frequent. In 
fact, more than 90% of individuals with EDs present this condition before the age 
of 25 years. Furthermore, symptoms associated to CD, such as abdominal discom-
fort, dizziness, vomiting, or weight loss, may hamper the diagnosis of EDs [32]. 
Ultimately, recent interest in the gut–brain axis has led to the discovery of changes 
in the composition of the gut microbiome in both anorexia nervosa and CD [33, 34]. 
Future studies are needed to explore the risk of autoimmune diseases and the immu-
nological mechanisms in individuals with various EDs and their family members.

In addition, depression may mediate the link between CD and EDs. Lifetime 
comorbidity between depression and EDs is high, ranging between 50% in bulimia 
nervosa and 40% in anorexia nervosa [35]. The risk of significant depressive symp-
toms in individuals with CD has been assessed [17] and may increase the suscepti-
bility for developing ED behavior [36]. This psychological status is associated with 
changes in appetite and weight [37].

The treatment of EDs and CD requires different competences and a 
multidisciplinary approach. Clinicians should be aware of the co-occurrence of 
these conditions and consider that the two conditions reciprocally worsen the 
clinical course. Given the health risk of undiagnosed and untreated CD, it is 
important to consider serological screening for CD in any adolescent and young 
adult suspected for an ED. Both CD and ED can present non-specific gastrointestinal 
discomfort leading to undiagnosed or misdiagnosed that may be overwhelming, 
especially during a particularly susceptible period of growth. These conditions can 
be misdiagnosed interchangeably, but they can also coexist, making management 
challenging. Practitioners should educate patients about the importance of attending 
every follow- up control as well as specialized dietitians should encourage GFD 
adherence with a positive behavioral approach in order to promote a better quality 
of life. Early intervention may prevent further complications. Furthermore, it is 
important that practitioners periodically evaluate anthropometric parameters, since 
the pathology may modulate such values even in a GFD impacting the state of 
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health. Regular monitoring of both the anthropometric parameters and the 
psychological status, including the assessment of the body image, should be 
implemented in adolescents with CD in order to prevent ED from developing. 
Special attention should be drawn to female adolescents who are at higher risk of 
depressive symptoms, overweight, and less compliant with the GFD, as these factors 
are associated with ED status.

The discovery of possible immunological, genetic, and environmental factors 
common to CD and EDs will increase our competency to approach and manage 
these conditions. When both diseases coexist, a multidisciplinary approach is often 
needed to address the additional complexities posed.
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21Craniopharyngioma and Eating 
Disorders

Marta Bondanelli, Emilia Manzato, Irene Gagliardi, 
and Maria Rosaria Ambrosio

21.1  Epidemiology and Pathology

Craniopharyngiomas (CPs) are rare brain tumours arising from embryonic rem-
nants of the craniopharyngeal duct epithelium (known as Rathke’s pouch), with 
incidence of 0.5–2.5 cases per million per year in the general population. CPs have 
a bimodal age distribution, with a peak in children aged 5–15 years and a second 
peak in adults between 50 and 74 years of age, accounting for 5–11% of intracranial 
tumours in childhood and adolescence [1]. The tumour includes two histological 
subtypes, adamantinomatous craniopharyngioma (ACP) and papillary craniopha-
ryngioma (PCP). ACP with cyst formation is the most common, presenting with the 
typical bimodal age distribution, and it appears to be driven by activating mutations 
in CTNNB1 (gene encoding β-catenin). PCPs occur mainly in adults as solid 
tumours and frequently harbour somatic BRAFV600E mutations [1, 2].

21.2  Clinical Presentation

A wide range of symptoms may be present, depending upon the precise location of 
the tumour, and the diagnosis is often established 1 or more years after the initial 
appearance of symptoms.
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Primary manifestations are visual impairment (62–84%) and endocrine deficits 
(52–87%) [3]. Endocrine abnormalities are caused by direct damage or disturbances 
to the hypothalamic-pituitary axes that affect deficiencies of growth hormone (GH), 
gonadotropin, thyroid-stimulating hormone (TSH), and adrenocorticotropic hor-
mone (ACTH) in an estimated 75, 40, 25, and 25 percent of cases, respectively. 
Diabetes insipidus may be frequent when the pituitary stalk is involved, or it may be 
a complication of neurosurgery [2]. In children, growth failure is the most common 
presentation, caused by either hypothyroidism or GH deficiency [GHD]. Significant 
weight gain, predictive of hypothalamic obesity, may occur shortly before diagnosis 
of APC. In adults, sexual dysfunction is the most common endocrine manifestation, 
due to gonadotropin deficiency and/or hyperprolactinemia [2, 3] (Table  21.1). 
Moderate to severe daily headaches are present in 50% of patients at the time of 
diagnosis. Additional symptoms of intracranial pressure (nausea, vomiting, and 
lethargy) and hypothalamic symptoms, including psychiatric disturbances, may be 
present at diagnosis of adult CP [3].

21.3  Diagnosis

The diagnosis of CP is suggested by the presence of a mass, in the sellar/parasellar 
region, on magnetic resonance imaging (MRI) and/or computed tomography (CT). 
The most common localization is suprasellar, with an intrasellar portion; sometimes 
CP is exclusively suprasellar or intrasellar, and occasionally it extends into the ante-
rior, middle, or posterior fossa. Calcification is seen in 60 to 80% of patients with 
CP, and one or more cysts are present in approximately 75%. The combination of 
solid, cystic, and calcified tumour components is an important radiological clue to 
the diagnosis of CP. MRI, before and after gadolinium, is the standard imaging for 
detection of CP, further imaged by native CT to detect calcifications [4].

All patients with CP must undergo endocrine testing for diagnosis of hypopitu-
itarism, particularly adrenal and thyroid, as their defects need treatment before sur-
gery (Table 21.2). Accurate neuro-ophthalmologic examination is also indicated to 
evaluate optic pathway compression and to establish a presurgical baseline.

21.4  Management

Historically, the optimal treatment of CPs has been controversial and included two 
basic approaches: aggressive surgery aimed to achieve complete resection at diag-
nosis versus a more conservative surgical approach associated with radiation ther-
apy (RT) to treat residual disease.

Today, the best treatment for CP is considered which leads to the least long-term 
morbidity.

It may include surgery alone, irradiation alone, or, more commonly, a combina-
tion of the two. Intracystic treatments (chemotherapy, immunological therapy, or 
radioisotopes) are an alternative option in well-selected patients [1, 2, 4, 5].
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A wide range of endocrine or neurological complications are observed following 
treatment of CP, contributing to the increased mortality of these patients. Endocrine 
abnormalities (e.g., panhypopituitarism) can be exacerbated by treatment. 
Hypothalamic dysfunction can cause disabling obesity, disorders of temperature 
regulation, sleep disorders, or diabetes insipidus.

Common neurologic complications include visual and neurocognitive deficits, 
sleep disorders, and a disrupted circadian rhythm and behavioural problems. 

Table 21.1 Main clinical manifestations of hypopituitarism

Hormonal defect Signs and symptoms Laboratory data
Corticotropin,
ACTH

Acute:
weakness, dizziness, nausea, vomiting, fever, 
cardiovascular collapse

Hyponatremia,
anaemia, 
eosinophilia, 
hypoglycaemia

Chronic:
asthenia, pallor, anorexia, nausea, weight loss, 
hypotension, myalgia, absence of 
hyperpigmentation

Absence of 
hyperkalaemia

Thyrotropin,
TSH

Children:
growth retardation
Adults:
fatigue, cold intolerance, constipation, dry skin, hair 
loss, weight gain, reduction of tendon reflexes, 
ideo-motor slowdown, reduction of memory

Anaemia
High CPK

Gonadotropin
(LH, FSH)

Children:
delayed puberty
Men:
loss of libido and impotence, reduced fertility, 
reduced muscle mass and strength, reduced bone 
mass density, anaemia, reduced hair growth, fine 
skin roughness, testicular hypotrophy
Women:
oligo-amenorrhea, infertility,
loss of libido, dyspareunia,
fine skin roughness, breast atrophy, osteoporosis, 
atherosclerosis

Growth 
hormone,
GH

Children:
growth retardation, short stature, increased 
adiposity
Adults:
visceral adiposity, reduced muscle mass and 
strength, reduced exercise capacity, increased 
cardiovascular risk, reduced attention and memory, 
reduced well-being and quality of life

Dyslipidaemia

Prolactin,
PRL

Inability to breastfeed

Arginine 
vasopressin, 
AVP

Polyuria and polydipsia, nicturia Low urinary 
osmolality, 
hypernatraemia
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Moreover, vascular abnormalities and/or secondary intracranial malignancies can 
follow radiation of CP, especially in children [2, 6, 7].

Even if CP has shown benign histological characteristics and high survival rates, 
it may be associated with high morbidity and reduced quality of life, which appears 
to be related to several factors, including number of surgical interventions, histo-
logical type, degree of hypothalamic involvement, obesity, endocrine deficiencies, 
and neuropsychological disorders [7, 8]. Moreover, recurrence of CPs is a frequent 
problem, especially in patients treated with subtotal resection without subsequent 
RT, and it has a high impact on the long-term prognosis [9]. Therefore, an experi-
enced multidisciplinary team is essential for the optimal treatment of both paediat-
ric and adult patients with CPs.

21.5  Hypothalamic Obesity

Damage to the hypothalamus, either by tumour, surgical intervention, or radiation 
therapy, can result in a syndrome of hypothalamic obesity, which is typically a mor-
bid obesity whose degree is strictly related to the extent of the hypothalamic dam-
age [10–12].

The prevalence of obesity at diagnosis is 12–19% up to 70% following treatment 
of CP, with rapid weight gain during the first 6–12  months. Weight gain occurs 
despite adequate endocrine replacement of pituitary hormone deficiencies and is 
resistant to lifestyle interventions, therefore leading to severe obesity in up to 55% 
of CP patients [1, 10, 11, 13]. Obesity is associated with increased risks of related 
morbidity (metabolic syndrome, type 2 diabetes mellitus, cardiovascular disease, 
and nonalcoholic liver disease), reduced quality of life (QoL), and increased mortal-
ity [9, 14].

Hypothalamic obesity is predominantly caused by damage to the ventromedial 
hypothalamus (VMH) and arcuate nucleus, which regulate hunger, satiety, energy 
expenditure, and metabolism balance. Hypothalamic damage could cause an 

Table 21.2 Screening test for diagnosis of hypopituitarism

1.  Corticotropin (ACTH) deficiency: serum cortisol at 8 to 9 AM on two or more occasions 
[<3 mcg/dL (83 nmol/L) = cortisol deficiency; >15 mcg/dL (414 nmol/L) = cortisol 
sufficiency. Values persistently intermediate⇨ test of ACTH reserve. Peak cortisol levels 
<18.1 μg/dL (500 nmol/L) at 30 or 60 min after  corticotropin stimulation test indicate 
adrenal insufficiency]

2.  Thyrotropin (TSH) deficiency: serum free T4 below the laboratory reference range, with 
a low, normal, or mildly elevated TSH

3.  Gonadotropin deficiency: Low serum total testosterone concentration on two or more 
occasions at 8 to 10 AM in males (free testosterone in obese), and luteinizing hormone 
(LH) not elevated (combined with normal serum prolactin). Low estradiol and not 
elevated follicle-stimulating hormone (FSH) in premenopausal women; low gonadotropin 
levels in postmenopausal

4. Growth Hormone (GH) deficiency: subnormal GH response GH stimulation test
5. Central Diabetes Insipidus: serum and urine osmolality in patients with polyuria
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imbalance of the autonomic nervous system consisting in decreased sympathetic 
activity, which is responsible for a lower total energy expenditure and increased 
parasympathetic activity, which results in hyperinsulinemia [2, 6, 11].

Other factors (Fig. 21.1) may contribute to decreased energy expenditure, such 
as circadian rhythms’ disturbances, marked daytime sleepiness, and decreased 
physical activity, the latter due also to neurological and visual deficits and psycho-
social difficulties. Neurobehavioural dysfunction (behavioural disturbances; 
impaired social, emotional, and neurocognitive functioning; and overall reduced 
QoL) are frequently present in CP patients [2, 11, 12]. An inadequate replacement 
of pituitary hormone defects may also contribute to obesity in CP patients [12, 15].

21.6  Eating Behaviour

Peripheral satiety and hormones, such as insulin, ghrelin, and leptin, play an essen-
tial role in the regulation of energy balance and signalling to hypothalamus. Recent 
reports suggest an important role for hyperinsulinemia in fat accumulation and obe-
sity in CP patients, who are also leptin resistant [2, 16, 17]. Other studies demon-
strated a reduced postprandial suppression of ghrelin and/or a reduced postprandial 
response for PYY in CP patients, suggesting a role of these factors in disturbed 
regulation of appetite and severe obesity [18, 19]. Moreover, reduced postprandial 
oxytocin level has been found to be associated with adverse eating behaviour and 
weight problems in CP patients [20]. Oxytocin is linked to eating behaviour and 

Altered satiety signals
(Ghrelin, Leptin, PYY, GLP-1, 
Oxytocin)
�
Hyperphagia 

�
Reduced sympathetic tone
�
Decreased Energy Expenditure

Increased parasympathetic tone
�
Hyperinsulinism 

Hypopituitarism 

Circadian rhythms’ disturbances
Daytime sleepiness
Neurological and visual deficits
Psychosocial difficulties
�
Reduced physical activity

SEVERE
OBESITY 

HYPOTHALAMIC  
DAMAGE

Inadequate hormonal
replacement (thyroid, GH, 
gonadal) or cortisol over 
replacement 

Fig. 21.1 Pathogenesis of hypothalamic obesity
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weight regulation, with anorexic effects, and it may influence social relationships. 
Therefore, it is today considered a promising therapeutic agent in obese patients 
with CP [12, 20]. In addition, excessive weight gain could be the result of deficient 
hypothalamic neural circuits communicating with corticolimbic and other brain 
regions to regulate appetite, thus leading to unbalanced eating [21].

Eating behaviour in CP patients with hypothalamic obesity is altered, but the 
specificity of these findings is controversial. Injury to the mediobasal hypothalamus 
causes hyperphagia and inappropriate food intake. Feeding behaviour is character-
ised by three processes (meal initiation, meal termination, and food choice) which 
are controlled by different parts of the brain that integrate central and peripheral 
signals. Meal initiation, primarily regulated by the hypothalamus, is the most dis-
turbed process in CP patients. However, not all patients with CP develop hyperpha-
gia. Several studies demonstrate equal or less caloric intake in both paediatric and 
adult patients with CP than that observed in the general population [2, 10, 18]. 
Eating behaviour appears to be related to the degree of hypothalamic damage.

Unfavourable eating behaviour has been observed in CP children with grade 2 
hypothalamic damage (involving both anterior and posterior hypothalamic areas) 
associated with obesity. By contrast, children with anterior lesion (grade 1) pre-
sented with tendency towards high dietary restraints and to self-discipline which 
may contribute to reduced risk for hypothalamic obesity [20].

Eating disorders are characterised by disturbed eating behaviour and typical psy-
chopathological features. The presence of obesity in CP could be linked to changes 
in appetite and in eating behaviour, particularly the onset of binge eating episode, 
that is, eating unusually large amounts of food in a discrete period [22]. We observed 
positive Binge Eating Scale in 8 out of 11 CP patients after surgery; however eating 
disorders persisted only in two patients at follow-up of 5 and 7 years [23].

Disturbed eating behaviour in CP cannot be inserted in eating disorders, because 
it does not result in significant impaired psychosocial functioning, and it is not 
accompanied by the typical psychopathological alterations. In fact, binge eating 
episodes are not accompanied by fear of gaining weight (as in anorexia nervosa), 
inappropriate compensatory behaviours (as in bulimia nervosa), or marked distress 
or shame regarding binge episodes (as in binge eating disorder).

In conclusion, hypothalamic damage caused by CP may produce inappropriate 
feelings of starvation or disturbed neuropsychologic behaviours that result in exces-
sive food intake. Because the QoL of CP patients is greatly determined by the sever-
ity of obesity, urgent interventions are necessary.

21.7  Treatment of Obesity

All the causes of obesity in CP patients (hyperphagia, psychosocial disorders, sleep 
disturbances, decreased energy expenditure, hyperinsulinemia, and hypopituita-
rism) should be considered for an individual treatment algorithm of hypothalamic 
obesity based on lifestyle, diet, psychiatric support, and pharmacotherapeutic or 
surgical intervention [12].
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Primarily, early detection and timely treatment of pituitary insufficiencies are 
necessary to avoid consequence of hypopituitarism. An adequate hormone replace-
ment may help to prevent weight gain in CP patients. According to the current 
guidelines, glucocorticoid over-replacement should be avoided, with positive effects 
on BMI. Free T4 levels should be maintained in the middle to upper half of the 
reference range, although it is unknown how this beneficially affects body weight 
[12, 24, 25]. Testosterone replacement reduces fat mass and improves muscle mass 
and well-being in adult males [26]. GH therapy may be considered for children and 
adults with GHD and history of CP. GH replacement in adults is associated with 
amelioration in body composition, metabolic profile, and QoL [27, 28].

The lack of efficacy for dietary restriction and lifestyle modification among 
patients with CP is well known. In fact, the combination of decreased satiety and 
reduced energy expenditure requires lifelong compliance with dietary and regular 
physical activity. Moreover, many patients with CP also suffer from eating and 
behavioural disorders; therefore dietary compliance is not easily achievable. 
Additional psychosocial and psychiatric support may be required to treat specific 
psychosocial and/or psychiatric disorders, such as impulse control disorders, 
depression, anxiety, and severe food craving behaviours [2, 12, 18].

Methylphenidate, a drug approved for the treatment of attention-deficit/hyperac-
tivity disorder, increases dopamine efficiency and reduces food reinforcement, 
which can reduce food intake and overcome physical hypoactivity. Therefore, it 
may be considered for children with hypothalamic obesity and hyperphagia after 
treatment of CP [29].

Oversecretion of insulin, due to autonomic nervous system imbalance in the 
hypothalamic, causes increased adipogenesis and intractable weight gain. It has 
been postulated that octreotide can control obesity in CP via the suppression of 
insulin secretion. However, data from literature are conflicting, and registered trials 
did not provide sufficient data [30].

Metformin is known to favour weight loss with various mechanisms, including 
increased leptin levels, insulin sensitivity, and physiological hypothalamic changes. 
However, there are limited reliable data regarding the ability of metformin to induce 
weight loss in obese CP patients [12].

Glucagon-like peptide 1 (GLP-1) and its analogues have provided promising 
weight loss in patients with diabetes mellitus and obesity, due to a direct action in 
the brain, especially in the hypothalamic nuclei and limbic system, as well as in the 
peripheral tissues and organs. GLP-1 analogues (exenatide or liraglutide) can induce 
weight loss and promote satiety also in CP patients with hyperphagia and obesity 
[2, 12].

Bariatric surgery is considered the most effective strategy for severe obesity in 
the general population, because it improves quality of life and reduces morbidity 
and mortality [31]. Thus, bariatric surgery has been attempted among patients with 
CP who experience greater risk, due to hormone deficiencies and associated neuro-
logic disorders. Evidence for bariatric surgery is limited but offers promising results 
and may be considered for selected adults with morbid obesity and hyperphagia 
after treatment of CP [2, 12, 32–34].
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22Cyclic Vomiting Syndrome

Toshiyuki Hikita

22.1  Introduction

Cyclic vomiting syndrome (CVS) is a disorder characterized by recurrent, stereo-
typic episodes of incapacitating nausea, vomiting, and other symptoms, separated 
by intervals of comparative wellness [1]. J.R. Hayes’ group found that mean ages at 
onset of symptoms and at diagnosis of children with cyclic vomiting pattern were, 
respectively, 5.7 and 8.0 years [2]. I.e., on average 2.3 years elapsed between onset 
and diagnosis, reflecting the difficulty of diagnosing CVS. Recurrent vomiting was 
first described in the literature by Gee in 1882 [3]. Clinically, CVS is considered a 
variant of migraine and in the third edition of the International Headache 
Classification (ICHD-3) [4] is assigned to the “Episodic syndromes that may be 
associated with migraine” subgroup. CVS is also classified as a functional gastroin-
testinal disorder in the ROME IV textbook (2016) [5].

22.2  Pathophysiology

CVS has been classified as a migraine variant as described in the preceding sec-
tion, but its pathophysiology, prognosis, and natural history remain poorly under-
stood. G. Russell’s group reported overall CVS prevalence of 1.9%, with 20%, 
29%, and 29% of patients diagnosed, respectively, with migraine, travel sickness, 
and atopic diseases [6]. In a study of 71 CVS patients by M. Matar’s group, 79% 
experienced vomiting at times specific to the individual, 60% reported distur-
bance at night or symptoms on waking, and 19% experienced episodes at 
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characteristic times of the day [7]. CVS often responds to migraine-directed pro-
phylaxis with beta-blockers, amitriptyline, or cyproheptadine [33]. Valproate has 
been utilized for treatment of pediatric migraine since 2005, and our group 
reported its effectiveness for CVS in 2009 [8]. Abnormally high levels during 
CVS attacks of adrenocorticotropic hormone (ACTH) and antidiuretic hormone 
(ADH), which are secreted from the anterior and posterior pituitary, have been 
reported; however, relationships between CVS symptoms and these hormones 
remain unclear. High stress levels induced by vomiting may raise ACTH and ADH 
levels, or alternatively high ACTH and ADH levels may trigger CVS. Attack dura-
tion was correlated with both ACTH and ADH levels, suggesting that high levels 
of these hormones prolong attack duration and may be useful markers for attack 
severity [9].

22.3  Epidemiology

Prevalence of CVS appears to range from roughly 0.3% to 2% [6, 10–13]. In a study 
of US children, van Tilburg et al. reported CVS prevalence of 0% in the <1 year and 
3.4% in the 1–3 year age groups [10]. In a study of UK school children, Abu-Arafeh 
et  al. reported 1.9% prevalence [6]. Saps et  al. reported 0.3% prevalence in 
Colombian school children [12]. Devanarayana et al. reported 0.5% prevalence in 
12- to 16-year-old children at a semi-urban school in Sri Lanka [13].

22.4  Diagnostic Criteria and Differential Diagnosis

Diagnostic criteria for CVS have been described by ICHD-3 [4], ROME IV [5], and 
the North American Society for Pediatric Gastroenterology Hepatology and 
Nutrition (NASPGHAN) [14]. There are slight differences among these three refer-
ences. An important step in making a diagnosis of CVS is to rule out organic dis-
eases. For example, the criteria presented in ICHD-3 are as follows: “A. At least five 
attacks of intense nausea and vomiting, fulfilling criteria B and C. B. Stereotypical 
in the individual patient and recurring with predictable periodicity. C. All of the fol-
lowing: 1. nausea and vomiting occur at least four times per hour; 2. attacks last for 
over 1 hour, up to 10 days; 3. attacks occur over 1 week apart. D. Complete freedom 
from symptoms between attacks. E. Not attributed to another disorder.” It is always 
necessary to perform appropriate examinations before making a diagnosis of 
CVS. Differential diagnosis and useful examinations are described in Table 22.1. 
There is no specific examination for CVS; a combination of examinations as in 
Table 22.1 must be conducted.
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22.5  Clinical Features

Patients with CVS often have histories of nausea, abdominal pain, and headache; 
44% of patients report migraine headache, and 48% have a family history of 
migraine, consistent with the ICHD-3 classification of CVS as an episodic syn-
drome that may be associated with migraine (see Table 22.2). Median age at onset 
in a study by Li et al. was 4.8 years, and median duration was >3.6 years [15]. In our 
2016 study, median age at onset was 4 years, overall median duration was 5.42 years, 
and in most cases CVS resolved over time [9]. However, the long average duration 
(5.42 years) indicated a need for good treatment and prophylaxis of CVS patients. 
Dignan et al. reported that CVS resolved in 69% of their patients (18/26) but did not 
specify the observation period [16]. We observed resolution in 96% of patients 
(24/25) over a 5-year observation period [9]; i.e., most patients achieved full recov-
ery over a long-term follow-up period.

Table 22.1 Differential diagnosis and useful examinations for CVS

Digestive disease: chronic appendicitis, abnormality (intestinal malrotation), mucosal disorder 
(ulcer, esophagitis, Crohn’s disease), pancreatitis, hepatobiliary disease (cholelithiasis, 
choledochal cyst)

   – Blood examination: blood count, ALT, γ-GTP, amylase, lipase
   – Urinalysis: VMA, HVA
   – Fecal examination: fecal culture
   –  Diagnostic imaging: abdominal ultrasonography, abdominal ultrasonography, 

esophagogastroduodenoscopy, upper GI series
Neurological disorder: brain tumor, intracranial hypertension, abdominal migraine, abdominal 
epilepsy
   –  Diagnostic imaging: brain MRI and/or CT, electroencephalogram
Otolaryngologic disorder: chronic sinusitis, vestibular disorder
   – Diagnostic imaging: paranasal sinus CT
Urological diseases: kidney stones, hydronephrosis, etc.
   – Diagnostic imaging: abdominal ultrasonography
   – Urinalysis: uric acid, Ca/Cr ratio
Metabolic or endocrine disease: mitochondrial disease, urea cycle disorder, fatty acid 
metabolism disease, acute intermittent porphyria, diabetes mellitus, Addison disease, 
pheochromocytoma, hereditary angioedema
   –  Blood examination: electrolyte, blood glucose, catecholamine, blood gas, lactic acid, 

amino acid, ammonia, ACTH, ADH
   – Urinalysis: ketone body, organic acid, carnitine, porphobilinogen
Other: Munchausen syndrome, anxiety, depression, pregnancy
   – Blood examination: hCG
   – Urinalysis: drug test
   – Other: psychological consult
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22.6  Treatment

Mild cases of CVS can be effectively treated simply by oral rehydration or anti-
emetic drugs. Severe cases may require hospitalization and intravenous rehydration. 
In the most severe cases (long vomiting duration, very frequent attacks, and/or hos-
pitalization for rehydration), abortive therapy and/or prophylactic therapy should be 
considered.

22.7  Abortive Therapy

To date, no randomized control study has been performed in regard to abortive 
therapy (i.e., treatment intended to stop a migraine once it starts) for CVS. Clinical 
studies have indicated that vomiting by CVS patients may be effectively suppressed 
by treatment with ondansetron (serotonin-3 receptor antagonist), sumatriptan (sero-
tonin 1B/1D agonist), or aprepitant (neurokinin-1 receptor antagonist) [17–19].

22.8  Prophylactic Therapy

Prophylactic therapy (i.e., a medication taken daily to reduce frequency and severity 
of attacks) should be considered for CVS patients whose attacks occur more than 
once per month and/or are severe and disabling [19]. In randomized controlled trial 

Table 22.2 Clinical characteristics of CVS

Parameter Characteristic
Male:female 17:14
Age at onset 3–177 (median 48) months
Symptoms
   Vomiting 4–30 (median 10) times/h at peak, bilious (16%), bloody (28%)
   Systemic Lethargy (35%), pallor (45%), fever (55%), salivation (16%)
   Gastrointestinal Nausea (90%), abdominal pain (74%), anorexia (39%), diarrhea (32%)
   Neurologic Headache (58%), photophobia (9.8%), phonophobia (3.2%), vertigo 

(12%)
Temporal pattern
   Duration 1–7 (median 3) days
   Periodic 52% have regular intervals, generally 2–4 weeks
   Stereotypical 100%
Precipitating events Psychological stress (13%), infection (16%), exhaustion (9.7%), dietary 

(6.5%), joyful event (9.7%)
One or more triggers identified (45%)

Natural history 42–310 (median 116.5) months (n = 28), 41% + progress to migraine 
headache (n = 27)

Family history of 
migraine

CVS (13%), migraine headache (42%)

T. Hikita
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studies, amitriptyline and cyproheptadine were equally effective [20], and amitrip-
tyline was more effective than topiramate [21]. In other clinical trials, phenobarbi-
tal, valproic acid, propranolol, riboflavin, L-carnitine, flunarizine, and co-enzyme 
Q10 were effective in some CVS cases [8, 19, 22]. A study period of at least 2 or 
3  months is necessary to evaluate the effectiveness of a particular prophylactic 
therapy.

22.9  Conclusion

Differential diagnosis of CVS is often difficult. Appropriate therapy is important in 
potentially severe CVS cases, and correct diagnosis and initiation of therapy should 
be made at an early stage of the disorder.
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Cystic fibrosis (CF) is an autosomal recessive inherited disorder affecting up to 
100,000 people worldwide and is the most common genetic disease in Caucasian 
North European populations. In the European Union, 1  in 2000–3000 newborns 
have CF, and in the USA, the incidence is 1 in every 3500 births [1] and is caused 
by defects in a recessive gene, the cystic fibrosis transmembrane conductance regu-
lator (CFTR). The resulting imbalance in fluids and salts increases the production of 
thick, sticky mucus and impairs the functioning of the respiratory tract, inhibiting 
the clearance of microorganisms leading to recurrent infections. Lung disease is 
progressive and is the most significant life-limiting complication of CF [2]. CF also 
impacts on digestive system organs (liver, pancreas and intestine) causing pancre-
atic ducts to become blocked, preventing the production of digestive enzymes, lead-
ing to the maldigestion and malabsorption of nutrients [3, 4]. Secondary conditions 
such as diabetes mellitus and chronic liver damage are common, and other compli-
cations also include pneumothorax, haemoptysis and osteoporosis [3, 5]. Over the 
past two decades, life expectancy for people with CF has increased in the UK from 
18 to 47 years [6]. This increased life expectancy is a result of developments in 
treatments, and as medications to treat the basic defect in CFTR develop further, life 
expectancy is likely to continue to rise [2]. This timely advancement also brings 
new challenges for patients and clinicians alike as complications of CF are seen to 
increase with age.

CF remains a progressive disease, and daily treatments are focused on managing 
symptoms; for the respiratory system, these include physiotherapy, nebulised bron-
chodilators, intravenous and/or oral antibiotics, steroids and mucolytics. For the 
digestive system, enzymes and nutritional supplements are required, and for more 
than a third of adults with CF-related diabetes (CFRD), tablets or insulin are required 
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[7]. The symptoms resulting from this genetic disorder require complex medical 
management which is burdensome and time-consuming; treatments take up to 4 h 
each day, with frequent hospital stays even when a person is relatively well. It is 
extremely challenging for people to find the time to complete all treatments every 
day, particularly when having to prioritise prescribed treatments within a daily rou-
tine which may include school, work, family and social activities. In addition, the 
motivation to undertake all treatments may be reduced as the positive association 
between current treatment regimens and future health is not always salient [8] and 
health is likely to progressively deteriorate regardless of adherence efforts [9]. 
Treatment adherence is a major concern [10]; poor adherence causes an increase in 
outpatient visits and hospital admissions, creating incorrect conclusions about treat-
ment efficacy.

The damaging effects of CF frequently result in a compromised nutritional status 
due to a number of factors. Most people with CF have an increased energy need, 
between 150 and 200% of usual requirements due to increased resting energy 
expenditure [11], and damage caused to the lungs makes breathing more difficult 
which increases energy requirements. Pancreatic insufficiency, affecting up to 90% 
of the CF population, leads to malabsorption of fat and a need to ingest more fatty 
food. Enzymes are needed at every meal and snack, but even with this medication, 
many experience a number of difficult digestive symptoms including greasy and 
bulky stools, frequent and difficult bowel movements, constipation, nausea, swollen 
painful abdomen, heart burn and loss of appetite, all of which make it difficult to 
meet and maintain energy requirements [12].

These symptoms impact strongly on eating behaviours and nutritional and weight 
status, and this is of vital importance because optimal nutritional status is closely 
linked to respiratory status. Weight and body mass index (BMI) are well established 
in the literature as being independent predictors of mortality in CF [13, 14]. The 
importance of optimal nutritional status for health and for quality of life [3] means 
that dietetic treatments, counselling and support constitute a major part of treat-
ment, and in the UK dieticians are important members of paediatric and adult mul-
tidisciplinary teams. From birth there is a necessary focus on following a prescribed 
dietary regimen alongside all other treatments including regular weighing and mon-
itoring of weight, having to eat an elevated amount of calories each day, eating 
particular (high fat) foods and drinking plenty of water. Trying to comply with the 
recommendations can prove to be a very difficult challenge for both children and 
adults, especially when one considers that lack of appetite is a main symptom for 
many people. Nutritional supplements and enteral tube feeding are often needed to 
achieve adequate energy intake, and malnutrition remains a significant problem 
within CF [15].

Such an intense focus on diet, weight and exercise for disease management inev-
itably impacts on the development of eating behaviours, and eating difficulties in 
childhood including poor appetite, longer mealtimes, slower pace of eating and 
food refusal are well documented [16]. There is limited evidence investigating eat-
ing behaviours within adolescent and adult CF populations; research focuses on the 
psychopathology of eating, with initial early findings suggesting that people with 
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CF may be at risk of developing eating disorders [17]. Later studies suggested that 
formal eating disorders such as anorexia nervosa, bulimia nervosa and binge eating 
were not more prevalent but that disturbed eating attitudes and behaviours were 
evident, specifically using exercise to influence shape and a higher influence of 
weight on self-evaluation [18]. Given the serious consequences of low body weight 
on morbidity and mortality, some authors called for regular screening for disturbed 
eating in people with CF.

There are a number of challenges with investigating disordered eating behav-
iours within CF and indeed in other chronic lifelong conditions. The focus on diet 
and eating as part of a treatment regimen necessitates a preoccupation with eating, 
and being highly attentive to eating and diet is considered good adherence. Therefore 
interpreting research relying on self-report measures is problematic, as it is subject 
to respondent bias as participants may answer in a way that denotes their compli-
ance and adherence, and even if this is not the case, an elevated focus on eating and 
body weight may be considered adaptive for health rather than disordered.

In a recent study, experiences and practices on disturbed eating behaviours in CF 
were sought from health-care providers [19]; this methodology circumvents the 
issue of potential patient responder bias. Health-care providers reported that almost 
half of patients misused pancreatic enzymes (though this may be poor adherence 
rather than disordered eating) and engaged in food restriction behaviours, while 
almost a third engaged in binge eating and/or skipping meals. Authors highlighted 
the need for a CF-specific disordered eating screening tool, a standard protocol for 
disordered CF eating and more specific training for health providers around disor-
dered eating.

There is a paucity of research in regard to eating experiences and behaviours for 
people with CF; the available literature focuses on eating disorders and disordered 
eating and does not reach any clear conclusions for all the reasons discussed above. 
The narrative that is clear is that rules around eating and diet are very much in the 
clinical domain, what and how they eat become less of a personal life choice for 
people with CF and rather it is dictated by CF, clinical teams, parents and relatives. 
Enteral tube feeding is one of the treatment options available when insufficient calo-
rie intake is prolonged, and while this can be highly effective in improving wellbe-
ing [12], it is perceived by some people with CF as an ever-present threat. Having 
to resort to enteral feeding was seen in a recent study to epitomise a failure to self- 
regulate eating and illustrated the lack of personal control and choice over eating 
and an inability to keep oneself alive [20].

A fuller understanding of the eating behaviours in people with CF is needed to 
identify the prevalence of problematic eating, but also how to better support eating 
behaviours to achieve the maintenance of a healthy weight and to align any inter-
ventions with good psychological wellbeing. Egan et al.’s [20] research on everyday 
eating experiences of people with CF highlighted clearly the amount of time and 
cognitive effort expended in self-regulating eating, from thinking about eating, pre-
paring to eat and actually consuming food. In this qualitative interview, study par-
ticipants described using a number of strategies to try and reduce the effort needed 
to eat. These strategies included avoiding food preparation by using take-away, 
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eating out or having partners prepare food, eating easy-to-swallow foods such as 
yoghurt and soup and eating easily available foods that need no preparation (crisps 
and chocolate). Distraction and multitasking, such as eating while watching a film, 
were also used in order to eat sufficient calories. Collectively these strategies pres-
ent a picture of avoidance and inattentive or distracted eating, which are the very 
opposite to what is usually considered adaptive and healthy eating, namely, mind-
ful eating.

This research also identified a preoccupation with weight gain, body image and 
dietary health implications, and eating was frequently seen as another treatment to 
endure. Overall in this study, there was an overriding lack of pleasure in eating; even 
when weight was stable and eating was not particularly difficult, it was not pleasur-
able and still created anxiety. The anxiety felt was related to previous experiences of 
how quickly health can fluctuate, from being able to self-regulate eating when rela-
tively well; a person with CF can quickly become very ill, experiencing reduced 
appetite and increased nausea at a time when they need to consume more calories to 
maintain weight. This results in weight loss which then exacerbates symptoms and 
can bring the (usually unwanted) prospect of enteral feeding into the treatment plan.

This triad of experiences, lack of pleasure in food and eating, anxiety around 
eating and the fluctuating nature of CF, strike at the core of attempts to understand 
the nuances between disordered eating attitudes and behaviours and usual eating 
behaviours for someone with CF. Interventions to support eating experiences and 
behaviours need to be adaptive to fluctuations in health status which alter nutritional 
needs, requiring a change in how a person regulates their eating according to the 
current clinical assessment of the individual. They also need to address the funda-
mental issue of how to eat well when there is no pleasure in eating. Given the lack 
of current evidence on eating in CF, it is necessary to look at the wider literature on 
eating, particularly around modifying eating behaviours, to help in the development 
of effective interventions that enable self-regulation in a chronic condition that is 
constantly at risk of fluctuating and requiring different interventions.

Self-regulation, which is a primary aim for people with CF, has been explored 
extensively in association with eating and is increasingly problematic across the 
Western world. Researchers have attempted to address the problems of obesity and 
related diseases, to enable lower calorific consumption, and therefore weight loss 
and maintenance, by regulating food consumption [21]. While the problems around 
self-regulation are evidential for much of the general population, findings also pro-
pose that the main issue for obesity is living in an ‘obesogenic environment’, 
whether it related to a macro- or micro- level approach of environmental influence 
to overconsume. At a macro-level, researchers have proposed public health initia-
tives of increasing the availability of smaller portions and alternatives to sugary soft 
drinks [22]. Research evidence at a micro-level shows that overconsumption is evi-
dent when serving oneself on a larger plate or sitting too close to a bowl of choco-
lates. It is suggested that the obesogenic environment bears the most accountability 
for the increasing numbers in obesity [23, 24]. Other research has focused on the 
occurrence of multi-tasking (such as watching TV while eating) and indicates that 
not being attentive to the food leads to inaccurate recalling of how much food was 
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consumed and to higher consumption compared to people who are not paying atten-
tion to another activity while eating [25, 26].

All such research has been classified as standing under the umbrella of mindless 
eating and has been given much attention in tackling the obesity epidemic. While 
this research shows how mindless eating poses a problem to the general population, 
Mantzios, Egan and Patchell [27] proposed that there is potential to enhance calo-
rific intake by utilising the research conducted with the general population and to 
enable people with CF to mindlessly enhance their calorific intake. In essence, they 
suggested that the cognitive and environmental factors that lead the general public 
to overconsume may be a method of clinical and nutritional counselling and advice 
to help people with CF consume more calories when needed.

Over the past 10 years, there has been an emerging evidence of over-nutrition in 
people with CF leading to being overweight and obese [28]. This is due to a number 
of clinical and treatment factors including earlier diagnosis of CF and of pancreatic 
insufficiency and improved medical therapies, especially, but not confined to, CFTR 
targeted therapies. In addition, dietary and eating behaviour advice to consume a 
higher fat diet than non-CF people that has been endorsed over a lifetime by health 
providers may not be so consistently relevant, as the Western diet and the obeso-
genic environment have increased intake of high fat foods in the general population. 
The applicability of mindless eating in response to under nutrition has been sug-
gested, and a fuller exploration of how mindfulness and mindful eating may support 
weight regulation in other health scenarios for people with CF is indicated.

Kabat-Zinn [29] described mindfulness as experiencing the present moment, 
whether it is pleasant or unpleasant, with qualities of awareness and non-judgement. 
Similarly, mindful eating adopts the fundamentals of mindfulness practices and 
applies them to eating- and food- related experiences. Mindful eating has been 
effective in increasing the pleasure around eating, while decreasing fat and sugar 
consumption, grazing and motivations to eat that are not aligned to internal feelings 
of hunger and satiety [30–34]. Furthermore, while some researchers have made 
clear propositions around eating less and making more informed choices [35–37], 
others have instigated the usefulness of mindful eating when eating is problematic 
or disordered [38, 39]. Egan and Mantzios [40] proposed how mindful eating may 
form an additional tool for achieving optimal weight for people with CF and how it 
could propose an element of self-regulation around eating and food. Their assump-
tion was that mindful eating assists self-regulation by reducing the automatic, affect 
and cognitive alignments when eating, which are primarily responsible for eating 
and weight difficulties. Currently, self-regulation may be achieved through combin-
ing current findings and the need for both mindless and mindful eating in the reper-
toire of eating practices for clinicians and people with CF.

Levels of anxiety and depression are similar between individuals with CF and the 
general population [41]; however the impact of even slightly increased levels is 
detrimental for a person with CF as they are linked to reduced lung function, quality 
of life and adherence. Anxiety, stress and depression are also associated with emo-
tional, external and restrained eating [42]; however this is so far largely unexplored 
in the CF literature. In a recent study, Egan and Mantzios’ findings [43] suggested 
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that higher levels of emotional eating (i.e. eating in response to emotions) signifi-
cantly predicted higher BMI in a sample of people with CF. While a higher BMI is 
often the aim and is desirable, an increase in levels of emotional eating is not desir-
able for holistic health and wellbeing.

Emotional eating is more problematic in changing as a health behaviour (when 
compared to environmental influences) and may form a platform that would lead to 
other problematic eating such as binge eating and grazing. When mindfulness and 
mindful eating were tested conditionally in assessing their impact on the relation-
ship between emotional eating and BMI, it was found that both mindfulness and 
mindful eating moderated this relationship to the extent of making it non-significant 
[44]. This research proposes the potential of mindfulness and mindful eating in 
creating a better eating environment for people with CF.

Within the literature on eating in people with CF, there is clear evidence for prob-
lematic eating experiences and attitudes. A strong focus on eating, high levels of 
anxiety, reduced or non-existent pleasure in eating and a difficulty self-regulating 
healthy weight are all very apparent. Whether these factors constitute disordered 
eating or not is debatable. Certainly being highly aware and attentive to weight and 
diet may be considered adaptive for the physiological health of people with CF, but 
the anxiety and lack of pleasure in eating are detrimental to both physiological and 
psychological health and wellbeing. The pressing need is find holistic ways of sup-
porting healthy eating behaviours which assist in managing co-morbid conditions 
such as CFRD and osteoarthritis, maintain optimal weight rather than simply focus-
ing on losing or gaining weight and tackle the psychological and social barriers to 
pleasurable eating. Given the complex fluctuating symptoms and extensive burden 
of treatments for people with CF, this is a considerable challenge.
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Several clinical and epidemiological observations have been reported in literature 
indicating a more rising risk of developing eating disorders (ED) in patients with 
type 1 diabetes (T1DM) and type 2 diabetes (T2DM) than the overall population. 
There are more data about the relationship between type 1 diabetes and eating dis-
orders than between people with type 2 diabetes and eating disorders. The presence 
of eating disorders in both the types of diabetes shall complicate and make the dia-
betes more instable. Not by chance these will be directly or indirectly responsible 
for other issues (like the disorder of metabolism) and even represent a remarkable 
risk factor for diabetes chronic issues.

Type 1 diabetes more often occurs in juvenile age because of a reduced insulin 
production in the pancreas and the beta-cell destruction, and it is characterised by 
an absolute lack of insulin, on autoimmune and idiopathic basis, supported by 
genetic and environmental factors. Type 2 diabetes more often occurs in old age 
because of defects resulting from the use of insulin by body cells and the interaction 
between predisposing genetic and environmental factors. Overweight and obesity 
shall be associated with type 2 diabetes in almost 80% of patients, and this preroga-
tive has led to the connotation “diabesity”, underlining the fact that the majority of 
patients with diabetes is either overweight or obese [1–4].

The interest of either T2DM or ED was born only during the 1990s, highlighting 
that the T2DM diagnosis occurs in juvenile age increasingly with overweight and 
obesity [5, 6] and it frequently presents clinical symptoms of eating behaviour dis-
orders, in particular with the binge eating disorder (BED) [7].
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The most remarkable longitudinal predictor of eating disorder emergency in dia-
betes shall be the eating restriction, and the use of diets could be seen either as a risk 
factor of ED beginning or the first step of its clinical presentation. Handling diabe-
tes, therefore, shall represent an implicit risk factor, linked to the focusing on food 
intake and restriction. This might set off an eating dysregulation with episodes of 
overeating and binge eating. Vulnerable patients could therefore intensify their 
efforts to control food intake and weight, being trapped in the diet circle, binging 
and trying to compensate weight control [8]. Although recent innovations on han-
dling diabetes might help several patients adopt a more flexible food plan, carbohy-
drate control intake is still remarkable in meal plans of a diabetic patient and in the 
dose titration of drugs and insulin.

Food plan for diabetics shall be more flexible than the diet one, but it will be 
focused more on food and calories, suggesting food restrictions [8]. High levels of 
body unsatisfaction observed in overweight and obese patients with type 2 diabetes 
tend to increase their desire to be thin and be linked to severe depressive symptoms.

Among the several clinical manifestations, anorexia nervosa and bulimia nervosa 
are exceptional in patients with type 2 diabetes, since they generally occur in much 
younger age groups, while binge eating disorder (BED) might occur even in old 
age; thus, this disorder could be more frequently associated with type 2 diabetes too 
[7, 9, 10]. The mechanisms involved in the association between type 2 diabetes and 
ED are not completely clear. The risk factors mostly related to ED development in 
diabetes shall be high body mass index, weight gain, dissatisfaction with their bod-
ies, desire of thinness and depressed attitude [6, 11–13].

The correlation between T2DM and BED has been frequently discovered in 
prevalence studies [14, 15]. Herpetz et al. [16] have conducted the first multicentric 
study to value ED prevalence in a sample of type 1 diabetic patients (n = 341) and 
type 2 diabetic patients (n = 322). Although the authors had found similar gaps of 
ED prevalence in the two samples, the distribution of ED categories differed one 
another. In T2DM group a higher prevalence of 12.6% was found in women (2.4% 
BN; 7.1% BED; 3% EDNOS) than a prevalence of 7.1% in men (1.3% BN; 4.5% 
BED; 1.3% EDNOS). In the group of type 1 diabetes mellitus, a prevalence of ED 
lifetime of 16.5% was found with a higher value of anorexia nervosa (AN) and 
bulimia nervosa (BN). In total, ED mostly associated with type 2 diabetes was BED, 
with a prevalence of 5.9%.

The association between ED and T2DM could vary, in several studies, from 
2.5% to 40%, and the most frequent eating disorder is BED with a prevalence of 
2.5%–25.6%. Moreover, the presence of BED seems to be directly related to the 
obesity value. Subjects with T2DM and a concurrent BED are generally younger 
with a higher body mass index (BMI) and more depressive sypmtoms [17]. Even 
Nicolau et al. [18] have recently underlined a positive correlation between eating 
psychopathology and BMI in a sample of T2DM patients.

Kenardy et  al. [19] have reported the presence of binge crisis of 14% in 50 
patients with recent diagnosis of T2DM and 4% in healthy controls.

Papelbaum [20] has recently found in a study conducted on 70 patients with 
T2DM, in which 77% women, average aged 52.9 + 6.8 and with an average BMI of 
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30.6 + 5.2 kg/m2, a ED prevalence of 20%. Also in this study the most frequent 
condition found was the BED, reported in 7 out of 14 patients with ED (10%). BN 
has been diagnosed in three patients and four individuals who have shown an eating 
disorder unless otherwise specified (EDNOS), with subclinical BED. In this study 
it is also shown that patients with an ED had higher levels of obesity. Moreover, 
patients with ED presented a less control of insulin than patients with normal eating 
behaviour, not related specifically to age or duration of diabetes.

In a randomly and multicentric study named TODAY, published in 2011 [21], it 
was shown that 6% of 678 teenagers with type 2 diabetes presented diagnostic cri-
teria for BED, while 20% was classified as a subclinical group. Moreover, there was 
a higher severity of depressive symptoms in young patients with BED.

Although uncontrolled eating disorder is quiet frequent, minor phenomena of 
losing control and hypereating, such as a frequency of binge crisis inferior to the 
one planned for a diagnosis of BED [5, 22, 23], are current in type 2 diabetes. Thus, 
uncontrolled eating disorder is the tip of the iceberg, whose submerged portion 
comprehends alterations of eating behaviour subthreshold that could interfere with 
the metabolic control. In fact, even modest alterations of eating behaviour, variously 
measured, correlate with the metabolic control in patients with type 2 diabetes [9]. 
For this reason, an accurate verification of eating behaviour, by a deep interview, is 
suggested for all patients with type 2 diabetes and with ponderal excess in which it 
is not possible to get an appropriate control of insulin easily [9].

Night eating syndrome (NES) could also occur in patients with T2DM [24–26]. 
In a systematic review of 10 studies, which included more than 7500 patients with 
T2DM, Abbott et al. [27] found, in 2018, a prevalence of BED of 1.2–8% and of 
3.8–8.4% of NES. Patients with T2DM and BED had a higher BMI than patients 
with T2DM without BED in two studies reporting BMI. There weren’t differences 
of value of glycated haemoglobin (HbA1c) among patients with and without BED 
in two studies measuring HbA1c. NES is characterised by night hyperphagia, 
insomnia and morning anorexia, and it affects almost 1% of overall population and 
till 6–16% in patients with obesity and from 2 to 20% in patients candidate for bar-
iatric surgery [28]. BED and NES could have the same negative impact on meta-
bolic values in patients with T2DM. It has been proved that a higher severity of 
binge eating is strictly related to a higher risk of metabolic problems, such as an 
increase of HbA1C, blood pressure and BMI [29].

Moreover, it has been found that only 1 day of high fat overeating could cause a 
significant increase of postprandal glucose of 17.1% and a reduction of insulin sen-
sitivity of 28% [30]. Also sleep deprivation and reduced quality of sleep are charac-
teristics of NES and risk factors for T2DM and obesity [31, 32]. Suffering from 
BED and NES could have implications on the treatment choice for patients with 
T2DM. For example, eating disorders could have an impact on bariatric surgery 
results, while bariatric surgery could have an impact on BED and NES [33–35].

The occurrence of eating disorders in people with diabetes increases the risk of 
severe diabetic complications, such as retinopathy, nephropathy and untimely death 
[36, 37]. Thus, it is extremely important to consider the occurrence of possible ED 
since the first signals of metabolic lack of control.
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The first signal is the inconstant control of insulin: a high level of HbA1C should 
raise the suspicion not only of a reduced conformity to the diabetic treatment in 
general terms, but also of possible episodes of binge [23, 38]. Another signal is 
repeated hypoglycaemia; this could interest self-provoked vomit patients, who try 
to compensate their binge crisis, or patients who overtake insulin intentionally to 
compensate dessert overeating [39, 40]. On the other hand, recurrent ketoacidosis 
(associated with intentional deprivation or reduction of insulin intakes to lose 
weight) should raise as many concerns as irregularity of medical controls [41, 42]. 
Moreover, a higher attention should be paid to the occurrence of depressive symp-
toms, lack of self-confidence and typical clinical signals of eating disorder, like 
strict dietary restrictions or the opposite, like eating too much food, the use of laxa-
tives, self-provoked vomit, intensive physical exercise or excessive attention to 
weight and body shape [9, 43].

The evidence, thus, of a substantial comorbidity between diabetes, both type 1 
and type 2, and eating disorders, makes it necessary that health employees who 
work in the diabetology field have to pay attention to a likely ED diagnosis, because 
of the high occurrence of BED and NES in their patients. The treatment of eating 
disorder in patients with type 2 diabetes is still a field to be explored. ED includes a 
wide variety of behaviours and attitudes towards food [44]. Nutritional intervention 
for diabetic therapy could improve or paradoxically deteriorate the eating behaviour 
of these patients, causing, for example, current phenomena of weight loss, feelings 
of inadequacy, reduction of self-confidence and mood deflection. Depressive symp-
toms also deteriorate eating behaviour, creating a vicious circle. It is not possible to 
reply to the complexity of eating behaviour and its reasons, on therapeutical basis, 
with a merely prescriptive or directive approach, but in a multiprofessional way 
with a multidisciplinary team of therapists, including a diabetes specialist, a psy-
chiatrist and a dietician, who provide the usage of behavioural techniques, proce-
dures to strengthen patients’ motivation and, above all, an appropriate patients’ 
accountability, beside medical and nutritional approach. Further studies shall be 
needed to explore the impact of BED and NES in the managing of T2DM and the 
development of long-term diabetic complications. The effect of new anti-diabetes 
therapies that reduce appetite and the increasing use of low-calorie diets and bariat-
ric surgery in the managing of T2DM could make more important the screening and 
the early diagnosis of these eating disorders.
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25.1  Introduction

Type 1 diabetes mellitus (T1DM) is a chronic condition in which the pancreas pro-
duces little or no insulin, and most cases of T1DM are diagnosed in childhood. The 
prevalence estimates indicate almost 500,000 children under 15 years of age suffer 
from T1DM worldwide [1]. Access to affordable treatment, including insulin, is 
critical to the survival of individuals living with diabetes. According to the World 
Health Organization [2], data on global trends in T1DM prevalence and incidence 
are not available, but many high-income countries have reported an annual increase 
in the incidence of T1DM in childhood of between 3% and 4%. T1DM is character-
ized by chronic hyperglycemia, which leads to macrovascular and microvascular 
complications [3] that may be prevented or delayed with current treatment recom-
mendations. However, the risk of complications of T1DM (e.g., eye disease, kidney 
disease, nerve damage) and mortality increase when diabetes is comorbid with dis-
ordered eating behaviors (DEBs) or eating disorders (EDs) [4, 5] because EDs have 
the highest mortality rate of any mental illness [6].

Patients with T1DM are at heightened risk for developing comorbid DEBs or 
EDs, primarily due to daily disease management, which requires mandatory food 
monitoring and surveillance of the insulin-to-carbohydrate ratio [7–9], and other 
psychological difficulties, including depression, anxiety symptoms, or psychologi-
cal distress [10–13]. A longitudinal study of girls with T1DM for 14 years (with a 
mean age of 11.8 years at time 1) revealed a probability of developing DEBs or an 
ED over this period of 79% and 60%, respectively [14]. Diverse studies reported a 
higher risk of 2–3 times in individuals with T1DM compared to healthy controls 
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(e.g., [15, 16]). The estimated prevalence of DEBs in T1DM individuals is 25–50% 
in women and 9–27% in men, with variations depending on the sample, age range, 
and measures used [13, 17–20]. Despite males and females are equally affected by 
T1DM, the highest occurrence of DEBs and EDs is observed in females and young 
adults [13]. A meta-analysis of controlled studies on the prevalence of EDs in T1DM 
revealed no increased prevalence of anorexia nervosa compared to the general pop-
ulation, but there was an increase in the prevalence for bulimia nervosa and eating 
disorder not otherwise specified (EDNOS) in this group of patients [21].

25.2  Disordered Eating and Eating Disorders Among Type 1 
Diabetes Patients

Living with T1DM requires major lifestyle changes and demanding daily disease 
management from an early age, including insulin administration and dietary intake 
monitoring (e.g., carbohydrate counting), exercise, and the frequent monitoring of 
blood glucose levels, to reduce the risk of short- and long-term complications [22]. 
Weight gain is a common side effect as glycemic control improves, which leads to 
frequent weight concerns and body dissatisfaction [4] that may increase the risk of 
restrictive and overeating DEBs. Previous studies demonstrated that poor metabolic 
control, as measured by HbA1c as an indicator of long-term blood glucose levels, 
especially in females [16, 18, 23], and high body mass index [22, 24] are strongly 
associated with DEBs. In addition to the typical behaviors associated with DEBs in 
the general population (e.g., excessive dieting, excessive exercise, binge eating, 
purging behaviors), a common and serious DEB in individuals with T1DM is inten-
tional insulin restriction or omission, which is not currently appropriately reflected 
in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders [4]. 
This specific condition—when prescribed insulin doses are omitted or altered with 
the sole goal of achieving weight loss and the purging of calories occurs via glucos-
uria (glucose excreted through the urine)—have been referred to as “diabulimia” 
[25–27]. Diverse studies reported that a significant percentage of people with T1DM 
intentionally omit insulin, from 7.3% of young adults [8] to approximately 30% in 
women who participated in longitudinal studies [5, 14]. Deliberate insulin omission 
is a widely recognized cause of recurrent diabetic ketoacidosis in adolescents and 
young adults with T1DM [12, 24], which is a life-threatening emergency in which 
the body is unable to use glucose as an energy source and breaks down fatty acids 
as an alternative energy source [25]. T1DM patients who omit insulin exhibit sig-
nificantly increased rates of diabetes complications (e.g., nephropathy and foot 
problems) and earlier death than those who use insulin appropriately [5].

It is of particular importance to reflect in a systemic and integrated way on the 
process of the development of DEBs and EDs in patients with T1DM. The develop-
ment of T1DM in preadolescence or adolescence seems to place girls at risk for the 
subsequent development of DEBs or EDs because of the hormonal changes and 
gains in weight and fat mass associated with the transition from childhood to ado-
lescence [28]. In addition to dealing with the typical demands of adolescence (e.g., 
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accepting body changes, integration in peer groups, becoming more independent of 
the family), patients with T1DM must also cope with the demands of this chronic 
metabolic disease (e.g., hospital stays, blood glucose self-control, injections, main-
taining a strict diet) and the emotional and social demands of adjustment. All of 
these aspects are a constant challenge to the well-being of the adolescent and may 
trigger DEBs and/or EDs [22, 29].

Qualitative studies using the “voices” of patients provided rich insights into why 
people with T1DM are at increased risk for disordered eating. For example, adoles-
cents with T1DM identified some main causative factors for their eating problems, 
such as body image dissatisfaction (because “it is more important to be beautiful 
than to take care of diabetes”), low compliance with insulin intake and food control, 
or fear of weight gain and judgment by family and friends [30]. Young adults also 
referred to the greater difficulty in losing weight since their diagnosis with diabetes, 
which contributes to higher body dissatisfaction and the tendency to stop taking 
insulin in order to lose weight [8].

Some models have been developed to encompass the development and mainte-
nance of disordered eating in T1DM (e.g., [22, 31]). Recently, De Paoli and Rogers 
[4] proposed a transdiagnostic model of disordered eating in T1DM based on a 
systematic literature review and previous models. According to these authors, per-
fectionism and low self-esteem (complicated by feeling different due to diabetes) 
predispose an individual to dysfunctional self-evaluation (such as overconcern with 
eating, weight, and shape), as in the general population. The pressure of disease 
management exacerbates the body concerns of an individual with T1DM, because 
of the learned importance of eating, exercise, and the effects of insulin (including 
weight gain). If strict behaviors (e.g., dieting) are used to cope with the uncertainties 
and frustration of T1DM, these behaviors may develop into DEBs, such as restrict-
ing, binging, and/or purging (including insulin restriction). Poor affect regulation, 
perceived low blood glucose, and disinhibited eating contribute to the maintenance 
of insulin restriction. Besides the health complications related to ED (e.g., loss of 
bone density, hypotension), patients with T1DM suffer additional health effects, 
such as the effects arising from hypo- or hyperglycemia, which may be very delete-
rious. The confrontation with these short- and medium-term diabetes-related com-
plications, including the fear of weight gain and poor glycemic control, feeds back 
into the overevaluation of shape, weight, and eating, and the cycle continues [4].

Given the frequency and severity of comorbid T1DM and DEBs and EDs, as well 
as their strong association with long-term medical complications in patients with 
T1DM, significant attention must be given to screening, early detection, and subse-
quent treatment efforts (e.g., [5, 14]).

25.3  Screening and Assessment

The identification of DEBs and the diagnosis of an ED in the general population and 
patients with T1DM are difficult. Different screening methods produce different 
results for DEBs in this population because these patients present specific DEBs 
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related to their disease (e.g., insulin omission), which are not reflected in traditional 
measures of EDs, such as EAT-26, EDE-Q, or SCOFF. However, the special focus 
on healthy eating, carbohydrate counting, and insulin timing required for the man-
agement of T1DM can lead to an overfocus on body weight and shape, implying a 
risk of false positives when these questionnaires are used [32, 33]. Therefore, the 
Diabetes Eating Problem Survey—Revised (DEPS-R) was developed as a disor-
dered eating screening tool specifically for people with diabetes and presents good 
psychometric properties in children, adolescents, and adults with T1DM (e.g., [32, 
34]). The DEPS-R is a 16-item diabetes-specific self-report measure for DEBs orga-
nized into three factors: maladaptive eating, preoccupation with thinness, and con-
cept of maintaining high blood glucose values to lose weight. It may be completed 
in less than 10 min during a routine clinical encounter [34].

Evidence exists that patients with DEBs or EDs frequently hide or avoid expos-
ing their disordered eating behaviors and attitudes, and this tendency is especially 
true for adolescents. Therefore, an adequate strategy for performing an accurate 
evaluation of adolescents with T1DM who may exhibit DEBs is to also consider a 
parent-report evaluation, who may contribute to the prompt detection of DEBs and 
timely intervention [15].

25.4  Treatment and Recovery

T1DM patients with EDs show worse outcomes with conventional outpatient treat-
ment for EDs and have a higher likelihood of dropping out of treatment, and their 
EDs are more likely to relapse after recovery [14, 27]. Some specific aspects of the 
T1DM treatment itself may conflict with ED treatment. On the one hand, T1DM 
requires learning how to control glucose levels through the monitoring of weight, 
shape, and eating and insulin administration. On the other hand, in order to recover 
from an ED, patients are encouraged to stop calorie counting, be flexible in their 
eating behaviors, and moderate their high standards and perfectionism [22]. It is 
essential to ensure that all needs, including adherence to insulin administration and 
normalization of eating behaviors, are met during treatment and recovery. 
Multidisciplinary teams and joint work between diabetes and mental health teams 
are needed from childhood [9, 22, 28, 33, 35, 36]. Family members and other agen-
cies, such as school or youth workers, should also be considered when defining 
individual treatment plans because of the importance of communication and col-
laboration between the systems involved and support from all sources [33]. A recent 
systematic review of the efficacy of interventions for people with T1DM and DEBs 
found that inpatient therapy with multiple components (e.g., cognitive-behavioral 
therapy, psychoeducation, and family therapy) was the most effective treatment 
because of the intensity and complexity of treating this dual diagnosis [36].

Some authors consider the lack of motivation for changing the principle obstacle 
in treating these patients, possibly related to the low levels of consciousness of the 
illness [27, 28]. However, it is important to note that “recovery is built on the triad 
of struggle, strength, and support,” as stated by Goebel-Fabbri [9] based on 
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interviews with 25 women who recovered from insulin restriction for weight con-
trol. For this reason, using a motivational interview with emphasis on affirmations 
and avoiding conflict are particularly valuable when treating patients with T1DM 
and EDs [22]. On the other hand, empathetic and non-judgmental support from fam-
ily and friends, mental health providers, and diabetes clinicians positively impacts 
treatment and recovery [8, 9, 37].

25.5  Conclusion

The diagnosis of T1DM results in major lifestyle changes and a demanding daily 
disease management beginning in an early period of development. Emotional issues 
related to having this illness and disease management are characterized by some 
routines that may favor potentially unhealthy eating patterns, which leaves these 
individuals at risk for the development of eating disorders. Intentional insulin omis-
sion for the purpose of reducing or preventing weight gain is a disordered eating 
behavior unique to this population with serious health consequences. Disordered 
eating screening tools specifically developed for people with diabetes are essential 
for accurate evaluation, prompt detection, and timely intervention, which require 
multidisciplinary teams and joint work between diabetes and mental health teams.
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26Food Allergies

Elaine Kathleen Tyndall and Fabrizio Jacoangeli

26.1  Introduction: Food Allergies and Eating Disorder, 
A Confusing Mix

Understanding the pathophysiology of food allergies is essential when dealing on a 
daily basis with patients suffering from eating disorders (ED), as there are a number 
of symptoms and manifestations that may appear similar in both allergies and so- 
called food intolerances, of non-allergic and non-immune nature, [1] in the form of 
abdominal colic with diarrhoea, vomiting and other symptoms such as eructation. It 
is clear that the presence of symptoms such as these can lead to aberrant dietary 
behaviour including food aversion and refusal or real phobias regarding specific 
foods, particularly in early and later childhood as well as during puberty.

Moreover, malnutrition itself, which causes thinning of the intestinal wall and 
modification of the microbial flora in proximity to the mucosa, may provoke a con-
dition of altered tolerance towards certain foods, which may mimic those symptoms 
of true food allergens.

The most common response in the presence of all these disorders is the elimina-
tion of the food or foods considered to be responsible for the symptoms and malnu-
trition. However, this intervention is often futile and in 50% of cases does not prove 
effective precisely because no recognizable IGE or cell-mediated mechanism is at 
play [2].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_26&domain=pdf
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If this situation persists, the subject risks both physical consequences directly 
linked to lack of specific micro- and macronutrients [3] and indeed the development 
of a true eating disorder (ED).

ED are mental illnesses including anorexia nervosa, bulimia nervosa 
orthorexia [4] or avoidant/restrictive food intake disorder (ARFID) described in 
the DSM-V [5] that usually first present in childhood. Deficiency of specific 
foods that have a regulatory effect on the central nervous system (CNS) such as 
vitamin D, calcium, magnesium or B vitamins can induce alterations in mood 
and depression [6–9].

In turn, the drugs used in the treatment of food allergies can affect appetite con-
trol through inhibition of histamine H1, H2, H3 and H4 receptors by antihistamines 
[10] or can act on weight, water retention and body composition in the case of pro-
longed use of anti-inflammatory steroids [11]. When these therapies are adminis-
tered during periods in which young patients are typically more at risk of developing 
an eating disorder (puberty and adolescence), they contribute to increasing the like-
lihood that a true eating disorder takes hold. As anorexia nervosa (AN) tends to 
present even at a young age, this risk must be taken seriously and dealt with early 
on [12].

The National Institute of Allergy and Infectious Diseases (NIAID) defines food 
allergy as “an adverse health effect arising from a specific immune response that 
occurs reproducibly on exposure to a given food” that involves around 240–500 mil-
lion people worldwide with a very significant impact on the quality of life of affected 
people, in large part children.

26.2  Epidemiology

The prevalence of food allergy appears to be increasing, and self-reported food 
allergy often exceeds clinically proven cases. The overall lifetime prevalence of 
self-reported food allergy in European countries has been estimated as 17.6%, with 
a point prevalence of 5.9% for self-reported food allergy (FA) compared to 10.1% 
of subjects with positive serum IgE to a specific food allergen (which falls to 2.7% 
when positive IgE is considered together with symptoms elicited by clinical history 
taking), 2.7% for positive skin prick test (SPT) to at least one food and 0.9% if the 
food allergy was confirmed by an oral food challenge [13–16].

26.3  Pathogenesis and Classification

Food allergies occur due to a breakdown in the normal processes of immune toler-
ance towards food antigens, usually proteins or protein-bound haptens such as 
nickel. The presentation of food antigens by CD 103+ dendritic cells in the gastro-
intestinal tract or CD 11b+ dendritic cells and Langerhans cells in the skin normally 
induces T regulatory cells, which regulate immune tolerance, but they increased 
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expression of inflammatory mediators such as interleukins 4, 9, 13 and 33 and may 
subvert this process, provoking instead the activation of T helper 2 cells and the 
immune response [17].

Food allergy may be further classified according to whether the reaction is known 
to be Ig-E mediated, non Ig-E mediated or mixed. Ig-E-mediated allergies manifest 
within minutes to hours of ingestion of the offending food, with more rapid onset 
generally associated with greater clinical severity. Examples of Ig-E-mediated reac-
tions include [11, 17–24]:

• Anaphylactic shock: anaphylactic shock is defined as a “severe, life-threatening 
generalized or systemic hypersensitivity reaction”, which rapidly compromises 
respiratory and circulatory function. Cutaneous and mucosal manifestations are 
present in over 80% of cases.
 – Skin and mucosal tissue involvement (e.g. urticaria; oedema of the lips, 

tongue, uvula; pruritus; and flushing)
 – Hypotension or manifestations of related end-organ dysfunction (syncope, 

incontinence, hypotonia)
OR
 – Two of skin and mucosal involvement, respiratory compromise, hypotension 

and associated symptoms or persistent gastrointestinal manifestations such as 
vomiting and cramping

OR
 – Hypotension defined as systolic blood pressure of less than 90  mmHg in 

adults, lower than 70 mmHg in infants or lower than the age-specific cut-offs 
in children (<70 + (age in years × 2) or less than 30% of the patient’s baseline

Anaphylaxis can be provoked by any number of allergens, but the most frequently 
implicated foods include peanuts and other tree nuts, fish and shellfish, milk and 
eggs, as well as sesame seeds and other seeds, spinach and avocado.
• Oral allergy syndrome (food pollen syndrome): pruritus and oedema of the oral 

cavity on exposure to raw fruits and vegetables, of brief duration (minutes) which 
rarely progresses beyond the mouth (approximately 7% of cases) or anaphy-
laxis (1–2%).

• Latex allergy: IgE-mediated allergy to natural rubber latex can provoke serious 
respiratory and mucocutaneous reactions, extending to anaphylaxis. Up to 50% 
of latex allergy sufferers also experience cross-reactions to fruit, such as avo-
cado, banana, tomato, kiwi and chestnuts that may provoke allergic reactions in 
latex-sensitized individuals.

• Alpha-gal allergy: antibodies (IgG, IgM, IgA) to galactose-alpha-1,3-galactose 
(alpha-gal) are implicated in delayed (3–6 h) hypersensitivity reactions to red 
meat (beef, pork, goat, sheep and other mammals), dairy products, gelatin in 
sweets and colloid solutions and porcine digestive enzymes, as well as organs 
and heart valves used in transplant medicine. Sensitization may occur through 
transmission of alpha-gal from tick bites, particularly of the species Amblyomma 
americanum.
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• Respiratory symptoms (asthma, rhinitis): isolated respiratory symptoms are rare 
and more frequently observed in infants and children, triggered by inhalation of 
aerosolized food protein (milk, egg). In adults, respiratory Ig-E-mediated food 
allergies can be associated with occupational exposure, for example, inhalation 
of wheat allergens such as omega-5-gliadin in Baker’s asthma (also egg, fish, 
milk). Respiratory reactions are more commonly observed in subjects with 
poorly controlled underlying respiratory allergies, and such reactions may pre-
cede full-blown anaphylaxis.

• Immediate GI hypersensitivity/gastrointestinal symptoms: rapid onset of nausea, 
vomiting, severe abdominal pain and/or diarrhoea following ingestion of the 
responsible food allergen, usually in the context of an anaphylactic reaction.

• Food-dependent, exercise-induced anaphylaxis: severe hypersensitivity reac-
tions which exclusively present when physical exercise is performed shortly after 
consumption of a food to which the patient is allergic, particularly wheat.

Mixed IgE- and cell-mediated allergies include atopic dermatitis and eosino-
philic gastrointestinal diseases (EGID). EGID include eosinophilic esophagitis 
(EoE) and gastroenteritis (EE) and can affect both children and adults. Symptoms 
of EoE include gastroesophageal reflux, dysphagia, vomiting and food impac-
tion, and diarrhoea, abdominal pain, bloating and malabsorption leading occa-
sionally to intestinal strictures, occlusion and ascites in EE.  The majority of 
patients with EGID have an associated allergic condition including atopic der-
matitis, urticaria, food and drug allergy, asthma and hay fever. The differential 
diagnoses of EGID include celiac disease, connective tissue and autoimmune 
disease, infection, Crohn’s disease, hypereosinophilic syndrome and drug 
sensitivity.

26.4  Nickel

Nickel is an ubiquitous environmental element found in the soil, water, air and 
atmosphere and is an increasingly common cause of contact dermatitis, affecting 
up to 20% of the population worldwide. Nickel allergy tends to be persistent and 
is more common in women, generally peaking in the third decade of life, although 
any age group may be affected. A small percentage (between 1 and 5%) of nickel 
allergy sufferers have been reported to experience more widespread cutaneous or 
extra- cutaneous manifestations on contact with or ingestion of nickel, termed the 
systemic nickel allergy syndrome (SNAS). Symptoms may include eczema, urti-
caria and vasculitic-type rashes as well as respiratory symptoms (asthma, rhini-
tis), myalgia, arthralgia, headache and gastrointestinal symptoms (heartburn, 
nausea, diarrhoea, abdominal pain, meteorism, constipation, vomiting). SNAS 
should only be suspected in subjects who have tested positive to nickel patch test-
ing [25–28].
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26.5  Diagnosis of Food Allergies

According to the EAACI and WAO guidelines [17, 29, 30], the correct diagnosis of 
food allergy must follow a logical sequence of clinical evaluation and testing. The 
first, and arguably the most important, step in establishing a diagnosis of food 
allergy is taking an accurate clinical history. It is important to attempt to elicit the 
following information in order to better direct further testing, treatment and preven-
tion strategies:

 1. Ask the patient to accurately describe the symptoms, rapidity of onset from the 
time of exposure to the suspected allergens and how quickly symptoms resolved 
and any treatment they received. Identify serious or life-threatening reactions 
requiring more urgent and intensive evaluation and management.

 2. Inquire as to which food may have triggered the allergen, and the reproducibility 
of the reaction on further exposure to the suspected allergen may support the 
diagnosis.

 3. Timing of symptom onset:
 (a) IgE-mediated reactions which arise within 2 h and usually within minutes of 

exposure and may be followed by a “late phase” of continuous or prolonged 
symptoms

 (b) Mixed and non-IgE-mediated reactions, which usually occur between 8 and 
28 h after exposure

 4. Inquire as to the quantity and route of exposure (contact with the skin, inhalation, 
ingestion) of the allergen. Ask whether foods were raw or cooked/processed.

 5. Inquire about pre-disposing factors such as personal or family history of atopy 
and presence of co-factors immediately preceding or following the allergic epi-
sode such as participation in physical exercise or ingestion of alcohol or drugs 
(e.g. NSAIDS, ACE inhibitors).

 6. Ask whether the patient suffers from any other allergies which may lead to cross- 
reactivity including latex, pollen or other foods and whether foods which may 
cross-react with the allergen in question are tolerated. Ascertain whether foods 
which may contain a small amount of the allergen are tolerated (e.g. multigrain 
bread in suspected soy allergy).

 7. Evaluate nutritional status and dietary intake, whether foods from other main 
food groups are tolerated and if the patient has or is currently following an elimi-
nation diet and whether that has proved helpful.

 8. Exclude alternative diagnoses including malabsorption due to lactose intoler-
ance, celiac disease or pancreatic insufficiency.

 9. Eating and anxiety disorders may also present to health services as food allergy, 
which may be elicited through careful, non-confrontational history taking, from 
speaking to the family or with the aid of specific self- or healthcare professional- 
administered questionnaires. Involvement of a multidisciplinary team is often 
required in order to investigate alternative or comorbid illnesses.
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Initial diagnostic investigations for food allergy include the skin prick test (SPT) 
and specific serum IgE test (sIgE). Positive results represent sensitization to a food, 
which does not always equate to clinical manifestations. As such, the allergens cho-
sen for testing must be selected on the basis of clinical history, patient and popula-
tion characteristics and geographical location. Strength of reaction may vary with 
age (less in young children and the elderly), site (forearm or upper back) and sex of 
the patient, as well as the allergen extracts used, lancet type and interpersonal vari-
ability in reading test results. Sensitivity may vary from 70 to 100%; however speci-
ficity is lower (40–70%). As such, these tests should only be administered and 
interpreted by experienced professionals who are also trained in dealing with poten-
tial adverse reactions.

Once the presence of sensitization has been established, a focused elimination 
diet may be attempted for a period of 2–4 weeks in IgE-related allergy and poten-
tially longer for non-IgE-mediated reactions.

26.6  Management of Food Allergies

Acute management of anaphylaxis and severe allergic reactions have been outlined 
above and are amply dealt with in the guidelines [17].

Following a valid diagnosis of a food allergy, advice on which foods and food 
products to avoid and adequate substitution of the food with alternative dietary 
sources and/or supplements may be necessary (see the FARE website https://www.
foodallergy.org/common- allergens/wheat- allergy) [31].

A number of patient aspects and warning signs should alert the physician or carer 
to the possibility of increased nutritional risk, including:

 – Body mass index (BMI) <18.5 kg/m2 or more than 2 standard deviations below 
the age and height population standards

 – Presence of feeding difficulties, avoidant/restrictive food intake or an eating dis-
order like anorexia nervosa or orthorexia nervosa

 – Observance of specific diets for cultural or religious reasons, vegan diets and 
vegetarian diets

 – Presence of comorbid conditions and dietary restrictions due to chronic diseases 
such as diabetes, renal and hepatic disease and cardiovascular disease

 – Presence of multiple food allergies (particularly milk together with wheat 
allergy) and extensive elimination diets for eosinophilic esophagitis

Expert dietary advice involving the family when appropriate, regular follow-up 
in collaboration with the multi-disciplinary team and nutrient supplementation 
where necessary are required to prevent malnutrition and to address psychosocial 
issues and erroneous beliefs and practices arising from the diagnosis of an allergy 
or multiple allergies.
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General guidelines for managing food allergies are as follows:

 1. Diagnostic criteria for allergies must be strictly applied.
 2. Patients at risk of severe allergic reactions should be provided with an adrenaline 

injector and, together with family members/significant others, must be instructed 
on how to intervene in case of emergency. Expert advice should be sought as 
regards to prescription of antihistamines, short-acting inhalatory beta-agonists 
and glucocorticosteroids, as well as immune therapy (which has not been 
approved for food allergy).

 3. Foods avoided should be strictly limited to proven allergens (particularly in the 
case of potentially cross-reactive allergens which in general should not be elimi-
nated unless proven to cause allergy). Dietary counselling should be available to 
all patients, and an adequate diet plan should be agreed in order to avoid nutri-
tional deficiencies. Follow-up and reassurance are essential in order to prevent 
excessively restrictive behaviours, particularly in eating disordered patients.

 4. Sensitivity towards costs and logistical issues is key in establishing a collabora-
tive relationship with patients and families/carers in order to increase safety and 
balance vigilance with quality of life. Targeted counselling may be required and 
should be offered.

 5. Training must be undertaken, and adequate facilities should be available to deal 
with serious complications including anaphylactic shock. Strict collaboration 
with an allergy expert is essential.

26.7  Food Allergies and Eating Disorders

Psychiatric disorders have been more frequently observed in patients with perceived 
food allergies, although data is contrasting [32, 33]. Risk of developing an eating 
disorder may begin in early childhood. Young children with food allergies often 
engage in maladaptive feeding behaviours, such as food refusal, avoidance of exten-
sive food groups and new foods even if these do not provoke true allergic reactions 
and throwing tantrums at mealtimes. They may not acquire motor and cognitive 
feeding skills normally, nor learn the pleasureable sensory and social aspects of 
eating [34]

An interesting study recently published by Barbara Wróblewska et al. [35] in 
which the biopsychosocial implications of food allergies were studied in the preva-
lence of eating disorders in a group of 90 patients with food allergies confirmed by 
the presence of typical clinical manifestations and elevated specific IGE > 0.7 kUA/L 
versus 90 control patients has highlighted some very interesting data:

 1. A tendency to the development of DCA in allergic patients was greater in females 
than in males (p = 0.173) and in particular in two age groups: in patients aged 
<6 years (p = 0.0041) and in those between 15 and 18 years (p = 0.0027).
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 2. Early nourishment by exclusive breastfeeding was significantly more frequent in 
the control group than in allergic subjects, and eating disorders were present in 
about 10% of allergic subjects with exclusive maternal breastfeeding compared 
to 5.8% of non-allergic controls.

 3. The predominant therapeutic approach observed was the elimination diet (ELD) 
in 65% and 74% of cases in the recruitment phase and the 5-year follow-up, 
respectively, and there was a strong correlation between the tendency to develop 
a DCA and the therapeutic method chosen for the treatment of allergy, particu-
larly when the choice of foods to exclude was not guided by professionals but 
self-managed. Self-implemented diet was very strongly correlated with ED 
(r = 0.8012; p = 0.005) and with reduced body weight parameters (r = 0.724; 0.005).

 4. As regards the multivariate logistic regression model, it was shown that three 
combined factors influenced the prevalence of ED: the diagnostic method used 
for the diagnosis, the dominant symptoms and the type of therapy implemented.

 5. In the two groups, allergy + ED and non-allergy + ED, there was an excessive 
concern about body weight and eating behaviour and also an important element 
of dissatisfaction with one’s body image, all this combined with a tendency to 
manage eating behaviour independently and in a contradictory manner as regards 
to the diagnosis made by an allergy specialist.

Fitzgerald et al. have reported increased frequency of eating disordered behav-
iour in adults with a perceived food allergy or intolerance, which parallel the fea-
tures of the avoidant/restrictive food intake disorder (ARFID) described in the 
DSM-V [5]. As such, certain foods were avoided not only due to fear of provoking 
symptoms but also as a result of aversion to sensory aspects of the food, including 
texture, smell and taste, as well as functional dysphagia, and in many cases dietary 
patterns adopted led to weight loss and quality of life issues. Moreover, irritable 
bowel syndrome is frequently associated with psychopathologies including depres-
sion and anxiety [36], and these symptoms may be perceived as allergy or intoler-
ance to certain foods. Functional gastrointestinal disorders as defined by the Rome 
III criteria are observed in over 80% of patients with eating disorders, with symp-
toms such as heartburn, post-prandial distress, nausea, irritable bowel syndrome and 
anorectal symptoms commonly described [37]. This may lead to avoidance of cer-
tain food groups, particularly gluten and dairy, due to perceived intolerance. Indeed, 
fasting and extreme exercising may worsen these symptoms, leading to a vicious 
cycle of restriction and avoidance. Refeeding and reintroduction of previously pro-
hibited foods may cause varying degrees of gastrointestinal discomfort, and inten-
sive counselling and reassurance are often required to support the patient through 
this process. Professional supervision in an appropriate clinical setting is advisable 
particularly if co-existing allergy cannot be excluded [38].
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26.8  Conclusions

Many different types of food allergies exist, causing an array of symptoms and 
physical consequences, of differing severity.

Experiencing a food allergy or perceived intolerance can easily have repercus-
sions on eating habits which, let us remember, represent the human behaviour that 
guarantees our personal survival, while sexual behaviour guarantees the survival of 
the species.

On the other hand, those who suffer from an eating disorder as a primary pathol-
ogy can easily believe, or have people in their family believe, that an allergy or food 
intolerance is at the root of their problem, creating confusion and possible conflict 
in the management approach at a healthcare level.

It is, therefore, always necessary to abide by validated diagnostic criteria and 
methods at our disposal in order to clarify the diagnosis. This may also imply the 
occasional inclusion of a specialist expert in food allergies in a treatment team for 
eating disorders.
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27Hirschsprung Disease and Eating 
Disorders
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27.1  Hirschsprung Disease: History, Etiology, 
and Clinical Presentation

The first recorded observation of what is now known as Hirschsprung disease (HD) 
is credited to Frederick Ruysch, with his autopsy report publication entitled 
“Enormis intestini coli dilatation” from 1691 [1]. Two centuries later, in 1888, the 
Danish pediatrician Harald Hirschsprung first described two infant boys who were 
not relatives and who died from chronic severe constipation leading to dilatation 
and hypertrophy of the colon [2]. At the time of his observation, Dr. Hirschsprung 
erroneously believed that the proximal dilated bowel was diseased. More than half 
a century later, it was recognized that the absence of intramural ganglion cells of the 
myenteric (Auerbach) and submucosal (Meissner) plexuses downstream of the 
dilated part of the colon was the culprit. The lack of ganglion cells, which are 
replaced by hypertrophied nerve trunks, results in a chronically contracted state of 
the colon preventing the passage of stools and causing intestinal obstruction and 
constipation, the most common clinical findings in HD. In 1948, the first surgical 
intervention for HD was invented by Swenson and Bill [3]. This reduced infant 
mortality and enhanced survival of HD patients into adulthood, helping uncover the 
familial transmission of the disease.

HD is a congenital illness which occurs in about 1 in 5000 births. It is a sex- 
modified multifactorial malformation that occurs as an isolated trait in 70% of 
patients and with an overall occurrence risk in siblings of the proband of 4% [4]. In 
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affected families, the reported overall incidence is 7.6%, increasing to 15–21% in 
total colonic aganglionosis and to 50% in the rare total intestinal aganglionosis. 
Commonly, HD is associated with other congenital and chromosomal anomalies. 
For example, individuals with Down syndrome have a 100-fold higher risk of devel-
oping HD than the average population [5]. It has been shown that mutations of the 
coding RET gene account for 7–25% of sporadic cases and 40–60% of familial 
cases. The cause of HD is most commonly attributed to defective craniocaudal 
migration of neuroblasts originating from the neural crest during the first 12 weeks 
of gestation, leading to functional intestinal obstruction. HD is more common in 
males, with an overall male to female ratio of 4:1. Up to 94% of individuals with 
HD are diagnosed before the age of 5 years. In typical HD diagnosed shortly after 
birth, aganglionosis starts from the anal valve, spreads proximally, and involves 
only the rectum and sigmoid colon. In rare cases, individuals may be undiagnosed 
until adulthood, often because the colonic region above the obstructed segment 
assumes a compensatory role and the mild symptoms do no prompt immediate 
intervention. Some patients can manage their chronic constipation with cathartic 
agents for many years. However, the dilated proximal colonic segment may decom-
pensate secondary to the distal obstruction, and adult patients may experience rap-
idly worsening constipation or even acute obstruction. Suction rectal biopsy and 
full-thickness rectal biopsy are the gold standards in diagnosing HD, and the disease 
is treated using various operative techniques, the essence being surgical resection of 
the bowel to remove or bypass regions where the enteric nervous system is 
missing [6].

The first case of adult HD was reported in 1916 by Dr. Hubbard [7]. “Adult HD” 
is presently diagnosed when the patient is 10 years of age or older; to date, no more 
than 500 such cases have been described in the literature [5]. The true incidence of 
HD in adulthood is unknown, because the illness is often undiagnosed or misdiag-
nosed in the adult population. The typical adult patient with HD has a history of 
long-standing constipation, abdominal discomfort, distension, and abdominal pain 
since early childhood. The patients report chronic use of cathartics, suppositories, 
and enemas to relief constipation. Fecal incontinence is rarely a feature of the adult 
HD presentation.

27.2  Eating Disorders and Nonspecific 
Gastrointestinal Symptoms

A plethora of nonspecific gastrointestinal (GI) complains, which can be character-
istic for HD, also commonly occur in eating disorders (EDs) [8]. GI symptoms are 
often the consequence of disordered eating behavior and malnutrition, but comorbid 
GI disorders are not unusual [9]. Low appetite, feelings of significant fullness after 
meals, pain in the upper abdomen, dysphagia, bloating, nausea, constipation, and 
abdominal distention are all common GI symptoms associated with the significant 
weight loss characteristic of anorexia nervosa (AN). Bloating can be the presenting 
symptom for gastroparesis (delayed emptying of the stomach), which can be severe 
and worsened by high-fiber diets, but is reversible upon weight restoration. 
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Constipation and obstructive defecation syndrome are very common in AN with 
over 80% of patients with AN struggling with defecatory disorders [10]. Etiologically, 
drastically reduced caloric intake leads to reflex hypofunctioning of the colon and 
slowing of colonic transit, which allows more water absorption from the colon, 
worsening constipation.

Laxative abuse is not uncommon in ED patients [11]. In bulimia nervosa (BN), 
prolonged laxative use may produce reflex constipation. Long-term stimulant laxa-
tive abuse may cause permanent damage to the colon nerve cells and impair colonic 
motility. In the most severe cases, habituation to stimulant laxatives leads to a 
dilated, atonic colon, incapable of normal colonic peristalsis and refractory consti-
pation (often called cathartic colon syndrome) [12]. Constipation is a common 
digestive complaint with a prevalence of up to 15% in the general population [13] 
and especially common in ED patients. The differential diagnosis of constipation in 
adults is wide ranging and can be related to colorectal motility or be secondary to a 
variety of factors, including neurogenic disorders, metabolic abnormalities, myopa-
thies, mechanical obstructions, or various medications. Finally, persistent avoidance 
of certain foods due to their taste, texture, or smell, lack of interest in food, or fear 
of choking or vomiting is characteristic for another ED, namely, avoidant restrictive 
food intake disorder (ARFID), which most commonly is diagnosed in children [14].

27.3  Eating Disorders and HD

Despite the symptomatic overlap between HD and EDs, as outlined above, true 
diagnostic overlap appears to be rare. To our knowledge, no systematic reports to 
date have described EDs in HD or vice versa. We were able to locate one anecdotal 
report of a child who developed ARFID-like symptoms after HD surgery. Despite 
the successful operative intervention and the lack of objective reasons to avoid food, 
he was unable to restart eating solid food and experienced persistent gagging, 
coughing, and anxiety, necessitating prolonged consumption of liquid foods [15]. 
Another case report described a 3-year-old with HD and pica who developed a 
bezoar and secretory diarrhea related to ingestion of silk surgical tape. He had had 
successful surgery for his HD over a year before the bezoar formation, and it was 
deemed unlikely that the HD-related motor abnormality caused the bezoar [16]. Of 
note, there is currently one prospective trial exploring neuropsychological develop-
ment and functional outcome in school-aged children with HD [17]. The study is 
being conducted in France and utilizes the Strengths and Difficulties Questionnaire, 
a tool known to have low sensitivity for identifying EDs [18].

27.4  Clinical Considerations Regarding the Symptomatic 
Overlap Between HD and ED

In the pediatric population, the relationship between HD and EDs, particularly 
ARFID, can be bidirectional—children undergoing surgery for HD can develop 
ARFID symptoms during recovery, and some children with milder HD, not 
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diagnosed and treated at birth, can present with classic ARFID symptoms of weight 
loss, lack of appetite, and constipation. In children who underwent surgery for HD, 
the two most common postsurgical defecation dysfunctions sequelae are obstructive 
symptoms and fecal incontinence. Obstructive symptoms can vary from abdominal 
pain and distension to bloating, vomiting, and severe constipation requiring ongoing 
enemas or laxative therapy. Untreated, those complications might lead to reduced 
appetite, aversion to certain foods, weight loss, and other ARFID-like symptoms. In 
milder cases, the diagnosis of HD can be missed during infancy, and the child can 
present with classic ARFID symptoms of lack of appetite, persistent abdominal 
pain, and chronic constipation. In such cases, collecting very thorough family and 
developmental history is critical for differential diagnosis. Evidence suggestive for 
HD include the following symptoms: failure to pass meconium in the first 48 h of 
life; persistent lack of appetite with failure to thrive, especially developing after 
weaning of breast milk for exclusively nursed infants; gross abdominal distention; 
obstructive defecation syndrome; and dependence on enemas without significant 
encopresis [19]. Referral for rectal biopsy might be warranted if these symptoms do 
not resolve with intensive therapy, including laxatives, dietary changes, and behav-
ior modification. In adolescents, chronic GI issues stemming from mild undiag-
nosed HD can lead to significant weight loss potentially further “unlocking” an 
eating disorder; thus careful monitoring of weight trends and eating behaviors in 
children and adolescents with ongoing abdominal complains can be instrumental in 
not missing an ED diagnosis. Restrictive eating behavior may also be present after 
HD surgical treatment in adolescents and warrants continued monitoring [20]. 
Similarly, in adults, chronic constipation and abdominal discomfort from undiag-
nosed milder HD might be a risk factor for reduced food intake and further develop-
ment of ED symptoms. Patients experiencing significant weight loss and constipation 
that do not resolve with weight restoration along with adequate hydration, fiber in 
low doses, and polyethylene glycol products might benefit from a complete GI 
workup, especially when there is a history of chronic constipation since early child-
hood. In adult patients presenting with normal weight and chronic constipation, 
collecting history and carefully assessing the timing of presenting symptoms and 
the motivation for chronic laxative use can be instrumental for correct diagnosis.

27.5  Summary

In conclusion, although the association between HD and ED has not been studied 
systematically, there is a notable symptomatic overlap between the two conditions. 
Thus, in a patient presenting for ED treatment, history of chronic constipation since 
early childhood continuously managed with laxatives might raise suspicion for 
short segment or zonal HD, particularly when the constipation does not resolve with 
improved nutrition. Conversely, patients who had surgery for HD as infants or later 
in life but continue to suffer from various degrees of lifelong GI complications [21] 
should be monitored for disordered eating. Careful monitoring of eating behavior 
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and working with a multidisciplinary team of specialists, including a surgeon, a 
gastroenterologist, and a psychologist, can be instrumental in caring for these 
patients into adulthood.
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28.1  Joint Hypermobility-Related Disorders

Joint hypermobility (JH), which is defined as an distensibility of the joints beyond 
normal limits in passive and active movements, is a common somatic trait in the 
general population (prevalence ranging from 10% to 40% [1]. However, JH is also 
the hallmark of a group of diseases affecting connective tissue matrix proteins: the 
“hereditary disorders of connective tissue” (HDCT). HDCT are characterized by 
generalized fragility resulted from the distortion of the biochemical structure of 
proteins fibrous (e.g., collagens, elastins, fibrillins, tenascins) in turn induced by 
genetic aberrations [2]. The Ehlers-Danlos syndromes (EDS) are part of HDCT 
along with Marfan syndrome and osteogenesis imperfecta among others. In 
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addition to JH, common features of EDS are skin abnormalities and fragility and 
dysfunction of vessels and internal organs [3]. Thirteen subtypes of EDS have been 
described in the last classification dating from 2017 [4]. The genetic defect has been 
identified in all subtypes, except in the most common form which is the hypermo-
bile EDS (hEDS). Thus, hEDS diagnosis remains clinical and represents 80%–90% 
of those EDS cases [5].

The 2017 EDS classification also highlights that JH should be understood as a 
continuum called “hypermobility spectrum disorders” (HSD), which ranges from 
asymptomatic JH to hEDS passing through intermediate phenotypes (i.e., symp-
tomatic JH does not fulfill criteria for hEDS) [6]. An example of these intermediate 
phenotypes is the diagnosis category so called “joint hypermobility syndrome” [7], 
which before the apparition of the 2017 classification was considered as overlap-
ping with hEDS. However, since the 2017 criteria are stricter, people fulfilling cri-
teria for joint hypermobility syndrome are now considered in the HSD.

People suffering from HSD and hEDS present symptoms (many painful) of mul-
tisystemic nature, which can be explained by the wide distribution of collagen in the 
body. These include osteoarticular (e.g., arthralgia, recurrent joint dislocations, mild 
scoliosis, temporomandibular joint dysfunction, epicondylitis) and non-articular 
problems (e.g., gastrointestinal, mucocutaneous, cardiovascular, dental, urogyneco-
logical, ocular, and neuropsychiatric) [8]. Several of these symptoms may nega-
tively impact the eating behaviors of those affected as well as their nutritional status 
[9] as we will comment further.

28.2  Weight/Nutritional Problems and Disordered Eating 
Behaviors in HSD and EDS

Although studies in this domain are scarce, there is increasing evidence suggesting 
that weight/nutritional problems and disordered eating behaviors occur in HSD and 
EDS more often than expected by chance. Table 28.1 summarized the available lit-
erature in this respect.

Four studies have explored nutritional/weight alterations and JH in children. 
These reported a greater proportion of JH and skin abnormalities in children with 
impaired fetal growth compared to controls [10], a negative correlation between the 
Beighton score [11] (the measure most used to evaluate JH) and BMI [12, 13], as 
well as an association between JH and malnutrition and musculoskeletal symp-
toms [14].

Altered BMI in JH and EDS also includes overweight as reported in two studies. 
Sanjay et al. [12] found that 57.14% of hypermobile Indian children were under-
weight while 19.15% were at risk of being overweight and 16.67% were overweight. 
On the other hand, a high proportion of altered BMI was also observed in a study in 
80 adult patients with hEDS [15]: 42.5% presented overweight/obesity, while 15% 
was underweight.

Two studies compared JH in patients with eating disorders (ED). Goh et al. [16] 
reported that JH was significantly more common among anorexic subjects (63%) 
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Table 28.1 Studies about weight/nutritional problems and/or disordered eating behaviors in 
HSD and EDS

Authors Country Sample Results
DeFelice 
et al. (2007) 
[10]

Italy 77 children, aged 
9.45 ± 2.08 y/o with 
antenatally diagnosed 
intrauterine growth 
restriction and small-for- 
gestational-age birth

Significantly increased proportions of 
JH and skin softness in the 
intrauterine growth restriction- variant 
children as compared with controls 
subjects

Hasija et al. 
(2008) [14]

India 829 children, 3 and 19 y/o, 
lower economic strata

58.7% with BS ≥ 4/9. Positive BS in 
61.5% children with 3° and 4° 
malnutrition and 36.8% with normal 
nutrition or 1°/2° of malnutrition. 
Moderate and severe malnutrition 
were associated with JH (p < 0.05)

Sanjay et al. 
(2013) [12]

India 420 healthy children aged 
6–12 y/o

57.14% of hypermobile children 
present underweight, 35.93% normal 
weight, 19.15% risk overweight, and 
16.67% overweight. Negative 
correlation between JH and BMI

Barçak et al. 
(2015) [13]

Turkey Children aged 11–18 y/o, 
52.2% girls

JH frequency = 9.1%. Highly 
negative correlation between BMI 
and BS (p < 0.05)

Baeza- 
Velasco et al. 
(2018) [15]

France 80 outpatients (90% 
women) with hEDS; 18 
and 61 y/o (37.1 ± 11.5)

42.5% were overweight/obese and 
15% were underweight

Hershenfeld 
et al. (2015) 
[23]

Canada 106 patients with EDS 
(classic and hypermobility 
type. 35.2 ± 13.9 age, 84.9 
% female

Psychiatric disorders in 42.5% of the 
sample. Anxiety (23.6%), depression 
(25.5 %), AN (1.9%). High frequency 
of psychiatric disorders and an 
association with pain symptoms in 
EDS

Goh et al. 
(2013) [16]

Australia Patients with AN (n = 30; 
24.4 ± 1.4 y/o), first-degree 
relatives (29; 44.7 ± 2.9) 
and control group (16; 
38.6 ± 3.7)

JH in patients (63%), relatives (34%), 
and controls (13%). High prevalence 
of intestinal symptoms, orthostatic 
intolerance, and JH in AN. First-
degree relatives also have these 
complaints

Eccles 
(2016) [17]

UK 416 patients attending 
adult psychiatric services. 
52% female. 18–65 y/o; 
38.9 ± 0.61

Eating disorder = 7 (1.9%); on which 
5 (71.4%) were hypermobile and 2 
(28.6%) were non-hypermobile OR 
(95%CI) 10.48(2.04–53.96)

Bulbena- 
Cabré et al. 
(2017) [18]

Spain 117 nonclinical youngsters, 
16.96 ±  0.87 y/o. 71.7% 
female

JHS in 33.3% of the sample. These 
participants had gastrointestinal 
problems (21.30%) and significantly 
higher percentages of anorexia 
(p = 0.023) and bulimia (p = 0.012) 
symptoms compared to those without 
JHS

(continued)
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than in the relative (34%) and the healthy control group (13%). However with few 
subjects, Eccles [17] replicated these results, that is, a higher proportion of people 
with ED among psychiatric patients with JH compared to those non-hypermobile. 
In the same vein, we assessed JH with the Beighton score and related problems in a 
group of patients with ED followed at the University Hospital of Montpellier. Until 
the date this manuscript is written, 24 patients (83.3% anorexia nervosa) were eval-
uated in which 12 (50%) have ≥4 points out of 9 which is the more used cutoff for 
generalized JH. Compared to non-hypermobile patients, those with JH have suf-
fered in a greater extent repeated dislocations of the knee or shoulder (12.5% vs. 
41.6%; X2 = 8.2; p = 0.008). In addition, a trend to significance was observed on 
joint pain (20.8% vs. 41.6%; X2 = 4.2; p = 0.063) and frequent hemorrhages (e.g., 
nose, gums) (4.1% vs. 25%; X2 = 4.6; p = 0.063), being the hypermobile group 
which has a greater proportion of subjects presenting these problems related to fra-
gility of tissues.

Otherwise, Bulbena-Cabré et al. [18] compared scores on body awareness, buli-
mia, and anorexia assessed with the Body Perception Questionnaire [19] between 

Table 28.1 (continued)

Authors Country Sample Results
Zarate et al. 
(2010) [21]

UK 129 new unselected tertiary 
referrals (97 female, age 
range 16–78 y/o) to a 
neurogastroenterology 
clinic. Clinical 
case = female; 25 year; 
BMI 17

49% of patients have JH. Gastro- 
esophageal reflux symptoms 
(p = 0.005) and abdominal bloating 
(P = 0.05) were particularly frequent 
among these patients. Clinical case: 
myriad of GI symptoms limited her 
food intake. Weight loss attributed to 
AN, denied by the patient. Diagnosis 
of JHS

Lee et al. 
(2018) [20]

Sweden Clinical case = female 
23 y/o; BMI 17–19.7. 
Diagnosis AN at 12 y/o

Numerous food allergies. Diffuse 
pains, bloating, nausea, involuntary 
vomiting, dysphagia, and weight loss. 
AN going into remission. Diagnosed 
with hEDS

Purkaple & 
Miidleman 
(2017) [22]

USA Clinical case: male 18 y/o; 
BMI 16.79

Reflux, low stomach acid, forgetting 
to eat meals routinely, 12-lb weight 
loss coupled, diagnosis of 
malnutrition. Diagnosed with hEDS

Baeza- 
Velasco et al. 
(2015) [9]

France Clinical case 1 = female 
26 y/o; BMI 11–19.  
Diagnosis of AN in 
adolescence
Clinical case 2 = female 
23 y/o; BMI=12.9–15.8. 
Diagnosis of AN at 12 y/o

Case 1 = myriad of GI symptoms 
induced eating avoidance. 
Assessment negative for current 
AN. Diagnosed with JHS/hEDS
Case 2 = myriad of GI symptoms. 
Painful eating. Diagnosed with JHS/
hEDS at 15 y/o. Assessment negative 
for current AN

JH Joint hypermobility, JHS Joint hypermobility syndrome, BS Beighton score for JH, BMI Body 
mass index, GJH Generalized joint hypermobility, EDS Ehlers-Danlos syndromes, AN Anorexia 
nervosa, GI Gastrointestinal, y/o Years old

C. Baeza-Velasco et al.
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non-hypermobile and hypermobile non-clinical youngsters. The last group has sig-
nificantly higher scores on these dimensions than their counterpart.

Five clinical cases have been published illustrating underweight and eating prob-
lems in patients with hEDS [9, 20–22]. Only the study by Hershenfield et al. [23] 
explored anorexia nervosa in EDS patients with different subtypes. They found a 
prevalence of 1.9% in this group. From our side, in a comparison between patients 
with hEDS (n = 36) and rheumatoid arthritis (n = 40) and healthy subjects (n = 51) 
with respect to the prevalence of psychiatric disorders assessed with the Mini- 
International Neuropsychiatric Interview (MINI 5.0.0) [24], we observed that 
16.7% of the hEDS sample reported having suffered from an ED at some time dur-
ing their life, while the rheumatoid arthritis group reported 2.5% and healthy sub-
jects 5.9%. However, the difference between groups did not reach statistical 
significance (Baeza-Velasco et al. unpublished).

28.3  Explaining the Link Between Weight Problems, 
Disordered Eating Behaviors, and HSD/EDS

Evidence concerning the link between weight and nutritional problems, disordered 
eating behaviors, and HSD/EDS is preliminary. Consequently, the mechanisms 
underlying such as connection remain poorly understood. A plausible explanation is 
that people in the hypermobility spectrum present problems susceptible to nega-
tively impact eating behaviors and weight [9] as illustrated in Fig. 28.1. These prob-
lems are temporomandibular joint pain and disturbances [25] that alter patterns of 
mastication, gastrointestinal problems (e.g., dysphagia, gastro-esophageal reflux, 
bloating, constipation/diarrhea, abdominal pain), and dental problems [26] that may 
induce a painful eating. In this sense, the study by Berglund and Björck [27], which 
explored oral quality of life in patients with EDS using the Oral Health Impact 
Profile [28], observed that the most statistically significant differences between the 
subjects with EDS and the comparison group were found for items 3, 4, and 8: “I 
have had pain in the mouth,” “I have had discomfort when eating,” and “I have been 
forced to interrupt meals,” respectively. In addition, the fragility of oral mucosa may 
reduce acceptability of some foods according to temperature and/or texture and 
altered chemosensory perceptions such as hyperosmia [25] that also may contribute 
to food selectivity. Moreover, enhanced interoception, hyperalgesia, and somato-
sensory amplification observed in these patients contribute to increase the percep-
tion of pain/discomfort when eating [9]. Finally, the proprioception impairment [25] 
probably influence eating behavior since it might alter body scheme and conse-
quently the body image. Thus, a vicious circle may be developed by people with 
these characteristics leading to avoid eating if this is perceived as painful or even 
ED in complex cases [9].

Moreover, altered BMI pattern observed in HSD/EDS seems to be seen at both 
ends, that is, under- and overweight. Since pain is frequent in HSD and EDS, espe-
cially in hEDS where pain is often chronic, overweight can come from sedentarity 
induced by chronic pain in a subgroup of patients.
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28.4  Conclusion

Although preliminary, available data suggests a connection between HSD and EDS 
and weight, nutritional, and altered eating behaviors that should be explored in more 
depth in future studies. From a clinical perspective, awareness of this association 
should motive, in the presence of JH, further explorations not only in the physical 
domain but also in the psychological/behavioral such as disordered eating behav-
iors. Alike, patients addressed to mental health services suspected of ED should 
benefit from physical explorations including hypermobility-related problems in 
order to have a more comprehensive picture of each patient and adapt treatments 
accordingly.
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29Kleine–Levin Syndrome and Eating and 
Weight Disorders

Antonio F. Radicioni, Chiara Tarantino, and Matteo Spaziani

29.1  Introduction

Kleine-Levin syndrome (KLS) is a rare neuropsychiatric disorder with a relapsing- 
remitting course characterized by recurrent episodes of hypersomnia and cognitive 
and behavioral changes. The first detailed report of multiple cases of recurrent 
hypersomnia was reported by Kleine in 1925 [1]. In 1936, Levin described seven 
cases of people with hypersomnia and morbid hunger [2]. In 1962, Critchley named 
the condition Kleine-Levin syndrome, based on his patients and the previous reports 
by Kleine and Levin [3]. Subsequent reports by Hoffman and Critchley identified 
the characteristic features of this condition: male predominance, onset during ado-
lescence, pathological hunger, and the tendency of the syndrome to disappear 
spontaneously.

The exact cause of KLS is unknown. However, given its features, it may involve 
a dysfunction of the mesencephalic-hypothalamic-limbic system, and according to 
some authors, there may be an infection. This hypothesis is favored by evidence that 
KLS often arises as a result of an inflammatory state [4, 5]. For this reason, several 
studies have looked for associations with human leukocyte antigens, but some asso-
ciations that seemed significant were not confirmed by subsequent studies [6]. 
Specific or probable genetic disorders were more frequent in KLS patients than in 
controls, including Klinefelter syndrome, mental retardation, autism, and idiopathic 
developmental delay [4].
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The prevalence of KLS is estimated to be 1–5 per million [4]. It mainly affects 
males, with a male/female ratio of 3:1, but affected females have a longer course 
[7]. Although the familial risk is low (1% per first-degree relative), 5% of all cases 
are reported in relatives, suggesting an 800–4000-fold increase in risk [8]. The syn-
drome usually presents in adolescence (80% of cases), but symptoms can start at 
any age from childhood to adulthood. Regardless of the age of onset, episodes dur-
ing adulthood are less severe and less sudden [4].

In a study of 186 patients, other neurological or psychiatric disorders were pres-
ent before the onset of KLS and persisted among 10% of those patients, who were 
all significantly older and experienced more frequent and longer episodes and peri-
ods of incapacity than patients without such comorbidities [7].

Onset in childhood or adulthood is associated with a longer duration than adoles-
cent onset. When the onset is in adolescence, the episodes often gradually diminish 
after the age of 30. In any case, episodes become less frequent with age and may 
even disappear (spontaneous remission). Childhood onset is associated with more 
frequent episodes than adolescent or adult onset [4].

29.2  Clinical Features and Diagnostic Criteria

KLS is classified as recurrent hypersomnia, although it has a number of clinical 
features. The diagnosis of KLS is usually delayed for several years after the presen-
tation of the first episode, as the symptoms are initially attributed to other sleep 
disorders. The first episode is often mistaken for an infection, and KLS is typically 
only diagnosed after several episodes [5]. During the first episode, patients often go 
to the emergency room, where the common major causes of acute confusion and 
rapid changes in behavior are excluded. Alcohol or drug use is then investigated, 
and an MRI/CT study is carried out to exclude other causes, such as cancer, injury, 
inflammation, and vascular conditions.

Episodes may last from a few days to several weeks, usually with a sudden onset 
and interruption.

The typical triad of symptoms is sleep disorder, hyperphagia, and behavioral 
disorders, especially hypersexuality (above all in males). Numerous recent studies 
have established that hypersomnia is the constant symptom, with hyperphagia and 
hypersexuality found in no more than half of cases. For this reason they are no lon-
ger included in the 2005 revision of the mandatory diagnostic criteria. Most patients 
also exhibit apathy and derealization [4].

The diagnostic criteria for KLS are: [9, 10]

• At least two recurrent episodes of excessive drowsiness lasting from 2 days to 
5 weeks.

• Episodes recur at least once every 18 months.
• Vigilance, cognitive functions, and behavior return to normal between episodes.
• The hypersomnia cannot be explained by other sleep disorders, neurological dis-

orders, medication, or substance abuse.
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• In addition, at least one of the following must be present during episodes:
 – Cognitive dysfunction
 – Altered perception
 – Eating disorder
 – Disinhibited behavior

Between episodes there are long asymptomatic periods of normal sleep, cogni-
tion, mood, and behavior. For this reason the disease is considered benign. Episodes 
may recur 6 months or a year later and tend to become shorter and more spaced out 
over time, until they finally disappear.

29.3  Clinical Typology (Mild, Moderate, and Severe 
Forms) [11]

Mild: 1 week 2–3 times a year
Moderate: monthly episodes of 7–10 days or longer episodes at longer intervals
Severe: 40–80 episodes in rapid succession

29.4  Symptoms

29.4.1  Hypersomnia

Patients experience sudden extreme fatigue and an irresistible need to sleep. They 
typically sleep for an average of 18 h a day or more during the early stages of an 
episode [12]. Sleep may occur night or day without a clear circadian rhythm. 
Patients are contactable during episodes and can be awakened, but this makes them 
aggressive and irritable, and they remain lethargic and apathetic [7].

After several episodes, patients may sleep less but remain inactive and prefer to 
stay in the dark and away from other people. At the end of an episode, brief insom-
nia is observed in about two-thirds of patients, sometimes associated with logorrhea 
and euphoria for 1–3 days. Several studies have reported that sleep patterns and 
alertness return to normal between episodes.

29.4.2  Cognitive Changes

Almost all patients complain of difficulty in communication (conversation and 
reading), concentration, decision-making, and memory. They often become 
unable to perform several tasks at once, have difficulty in motor coordination, and 
lose track of time. Confusion is generally mild, and patients remain able to count 
and answer complex questions, but much more slowly than between episodes. 
Most patients have anterograde amnesia of episodes and are disoriented in time 
and space [13].
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29.4.3  Derealization, Hallucinations, and Delusions

The perception of the environment is altered in almost all patients, leading to dere-
alization. This is the most specific symptom of KLS. Patients experience a feeling 
of unreality with altered perception of themselves and their environment. They 
report feeling as if they are inside a dream or a bubble, with changes in and reduced 
function of all their senses [13].

One-third of patients report threatening or disturbing hallucinations and delu-
sions of short duration. Most perception disorders are mild, but even when more 
severe, they usually last from a few hours to a few days and stop spontaneously [13].

29.4.4  Eating Disorders

Around three-quarters of patients show eating disorders during episodes. The 
most typical is ingestion of large amounts of food; in one study patients showed 
an increase in body weight of 3.2–13.6 kg (7–30 lb.) (most patients gain weight 
during episodes). A minority of patients (5%) had a total aversion to food during 
some episodes, but ate more in others [7]. Some patients reduce their food intake, 
and these patients generally sleep more during episodes than those with hyper-
phagia [4].

Several authors have noted the compulsive rather than bulimic nature of the eat-
ing disorder, as patients did not self-induce vomiting or assume other compensatory 
behaviors to control their weight. Food craving and hyperphagia were the most criti-
cal elements. Some patients went so far as to steal food from shops or from other 
patients’ plates, searched for food in dustbins, or even used both hands to shovel 
food in their mouth [14]. Patients with hyperphagia are also uninhibited toward 
specific tastes (e.g., sweet, salty, or sour) that may not be typical of their usual diet. 
Affected individuals usually do not recognize that they are particularly hungry but 
will still consume all available food without considering its condition, quality, or 
appearance or their personal preferences. Behavior toward food is often repetitive or 
compulsive.

To summarize, food craving and megaphagia are the most critical elements of 
KLS-associated eating disorders.

29.4.5  Mood Disorders

Flattened or depressed moods (with rare cases of suicide attempts) are reported in 
about half of patients and are more frequent in men than in women. They generally 
last a short time and often occur near the end of an episode. Some teenagers desper-
ately fear that they will never get better, and some may wonder if they will die or say 
that they want to die if it does not stop [10].

Almost all patients experience irritability, especially if sleep, sexual behavior, or 
searching for food is prohibited. Anxiety can be accentuated during episodes. Some 
patients show fear or panic if left alone in unusual places, such as the hospital, or if 
they have to go outside or meet people [13].
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Some patients report long-term mood swings and difficulty adapting to the dis-
order. This suggests that some patients never fully return to normal between 
episodes.

29.4.6  Hypersexuality

About half of patients suffer from hypersexuality during episodes. This symptom 
affects boys more than girls and frequently manifests itself as substantially increased 
masturbation or propositions toward sexual partners or other people of both sexes. 
Inappropriate sexual behavior can also occur, including exposing or touching geni-
tals or masturbating in the presence of parents and doctors, using extreme sexual 
language or touching other people inappropriately [4, 15].

29.4.7  Social Impact

The unpredictable and sudden nature of the episodes means that they have adverse 
professional and social effects. For example, they may occur at school or during 
university exams (as they may be triggered by sleep deprivation or stress). Abnormal 
behavior (e.g., hypersexuality) can cause embarrassment and may even be 
dangerous.

29.5  Clinical Examination and Testing

Typically, there are no neurological signs on physical examination. Tests aim to 
exclude EEG epilepsy, focal brain lesions (imaging), meningitis, and encephalitis 
(by CSF analysis). Most tests are conducted while an episode is in progress [7]. 
One-quarter of subjects have a normal EEG during the episodes, but 70% show a 
non-specific and widespread slowdown in EEG activity [7]. No abnormalities are 
found on CT and MRI [4]. Functional imaging studies show a decrease in temporal 
lobe, frontal lobe, and thalamic activity during episodes. Functional MRI reveals 
that memory loss is correlated with reduced activity in the intermediate and adjacent 
dorsomedial prefrontal cortex and simultaneously increased activity in the medial 
and anterior thalamus (suggesting increased compensatory effort in controlling 
memory storage) compared to results in healthy volunteers [16]. The acute onset of 
cognitive impairment, apathy and derealization, altered perception, uninhibited 
behavior, anxiety, visual hallucinations, and delusions suggests that the associative 
cortex is affected.

29.6  Therapy

The objective of treatment is to stop hypersomnia and prevent subsequent episodes. 
Psychostimulant drugs such as amphetamines, methylphenidate, or pemoline are 
used to control episodes of drowsiness. Lithium salts [17] or carbamazepine in 
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combination with antidepressants has been used as preventive therapy. A recent 
meta- analysis by the Cochrane group concluded that there is no evidence to indicate 
that pharmacological treatment for KLS is effective and safe [18].
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30.1  Introduction

Klinefelter syndrome (KS) was first described in 1942 as a condition characterized 
by gynecomastia; small, firm testes; hyalinization of the seminiferous tubules; and 
subsequent azoospermia [1]. It is the most common sex chromosome disorder in 
males, with an estimated prevalence of 1 case per 660 newborns [2, 3]. It is com-
monly defined as the presence of one extra X chromosome in a male phenotype, 
resulting in a 47,XXY karyotype [4]. This extra X chromosome is the consequence 
of a non-disjunction mechanism normally taking place during the first or second 
maternal meiotic division or the first paternal meiotic division. A non-disjunction 
event is also possible, but is less common (3–10%), after zygote development, caus-
ing forms of mosaicism (mainly 46,XY/47,XXY) [5].

The classic KS phenotype is characterized by tall stature; small, firm testes; 
gynecomastia; large hips; scanty body hair; and visceral obesity. There may also be 
another, paucisymptomatic, phenotype with fewer clinical features [6].

The lack of clear signs is the most likely explanation for the underdiagnosis of 
KS [7]. In any case, its clinical presentation changes with age. In infancy, chromo-
somal evaluations may be performed due to hypospadias, small phallus, cryptorchi-
dism, or developmental delay [9]. School-aged children may present language 
delay, learning disabilities, or behavioral problems. Older children and adolescents 
may be diagnosed during an endocrine evaluation for incomplete pubertal develop-
ment with eunuchoid body habitus, gynecomastia, and small testes. Adults are often 
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evaluated for infertility, breast malignancy, decreased libido, sexual or ejaculatory 
disorders, metabolic syndrome, or osteoporosis [8].

30.2  Clinical Features and Diagnostic Criteria

After birth, babies with KS pass through mini-puberty as normal. This period of 
temporary hypothalamus-pituitary-gonadal (HPG) axis activation lasts from the 
first month of life to about the ninth month. During this period Sertoli and Leydig 
cell function in KS babies is normal, but there may be early impairment of the HPG 
axis, with higher gonadotropin levels and hence higher gonadal hormone concentra-
tions. The most likely explanation of this aspect could be a higher pituitary pacing 
setting or a change in compartmental cross-talking in the gonads.

In contrast with other forms of hypogonadism, the normal or sub-normal pre- 
pubertal testosterone levels mean that KS boys undergo puberty at the normal time 
or even precociously, with the appearance of the classic sexual secondary character-
istics (growth of pubic hair, morphology, and enlargement of the penis and testes). 
However, testicular growth tends to stop precociously during the intermediate phase 
of puberty (Tanner stage G3), with the testicles reaching an average maximum vol-
ume of 4–5 mL against a normal volume of 8–10 mL. The occurrence of true hypo-
gonadism with pubertal delay is not common in this period [9].

During the late phases of the puberty, there is an increase in FSH and LH and the 
typical onset of hypergonadotropic hypogonadism associated with a gradual degen-
eration of germ cells. This reaches its peak between mid-puberty and adulthood, by 
which time the testes have undergone extensive seminiferous tubule hyalinization 
and Leydig and Sertoli cell hyperplasia [10]. This phase is associated with azo-
ospermia or, more rarely, cryptozoospermia.

Individuals with KS are typically tall, with an increased arm span and an imbal-
ance between the trunk and lower limbs (which are longer than the trunk). However, 
other clinical aspects may also characterize the syndrome, including a tendency for 
visceral obesity, dyslipidemia, hypertension and diabetes mellitus, and hence meta-
bolic syndrome [11]. Its association with cardiovascular, bone, and immune disor-
ders is another important implication [12].

Several studies have suggested that individuals with KS are at greater risk of 
developing various psychiatric disorders, including depression and schizophrenia. 
In a 2014 Swedish study comparing 860 Klinefelter patients and 86,000 matched 
controls, the KS patients had an almost four times higher risk of schizophrenia and 
bipolar disorder and about a six times higher risk of autism spectrum disorder [13].

Another study investigated the link between salivary testosterone concentration 
and social anxiety and social cognitive skills in 20 KS subjects aged 8–19 years, 
comparing them with 25 age-matched controls [14]. Lower levels of salivary testos-
terone in the KS group were strongly associated with higher levels of social anxiety. 
This correlation was independent of age and pubertal development, demonstrating 
the importance of androgen status on psychological risk in KS subjects. In contrast, 
salivary testosterone levels were not correlated with social cognitive skills [14].
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There is virtually no literature about bulimia nervosa and binge eating disorder 
in KS subjects, while the literature data on anorexia nervosa amounts to a few case 
reports [15–17], with no original articles or systematic reviews. Evaluation of these 
case reports leads to the conclusion that anorexia nervosa has no direct pathophysi-
ological links with the clinical and psychological aspects of KS. However, clini-
cians may wish to investigate the possibility of KS in boys and young men who 
present with anorexia nervosa, as it may be associated with the other features of KS.

30.3  Genetic Aspects

In relation to the genetic aspects of KS, the extra X chromosome has an interesting 
role in fat storage and hence in weight and body composition variations. There is a 
unanimous consensus that gonadal hormones play a substantial role in regulating fat 
storage, affecting processes from food intake and adipocyte differentiation to energy 
expenditure [18–20]. Some mouse studies show that the presence of two X chromo-
somes promotes fat storage more than a single X chromosome [21, 22]. It could 
therefore be predicted that KS men would have greater fat storage than normal 
karyotype men. In fact, many studies have highlighted increased truncal and abdom-
inal fat in KS subjects compared to normal or hypogonadal XY individuals [23–25].

Animal studies enable the different influences of androgen status and genetic 
weight on adiposity and its distribution to be determined. This is not the case in 
human studies, where the main problem is to establish the exact contribution of 
reduced androgen levels in KS subjects as a driver of increased adiposity. However, 
studies of pre-pubertal KS boys revealed that there is already an increase in body fat 
over XY males, suggesting a genetic contribution even in the absence of the major 
differences in androgen levels that take place following puberty [26, 27].

A KS mouse model has been used to determine the effect on adiposity of the 
extra X chromosome and the respective contributions of the genetic status and 
androgen status [28]. Fat mass was determined both before and after gonadectomy 
and subsequent testosterone replacement to achieve similar levels in both XY and 
XXY mice. KS mice with or without normalized testosterone levels showed higher 
body fat and hence higher weight than normal karyotype mice, demonstrating that 
the number of X chromosomes has a distinct role that is unrelated to androgen sta-
tus. It can therefore be concluded that the extra X chromosome is an important 
determinant of body weight, fat storage, and food intake in KS subjects.

30.4  Conclusions

In conclusion, KS is a condition that directly influences body composition and con-
sequently body weight through the direct role of the extra X chromosome. Inter- 
individual differences can be explained by the syndrome’s great variability, which is 
mainly due to different expression of the genes of the extra X chromosome and the 
different degrees of androgen receptor deactivation. It is therefore possible to find 
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KS subjects of normal weight with a less dangerous fat distribution and a reduced 
cardiovascular risk factor. Body weight variations in KS do not seem to be associ-
ated with eating disorders per se, although some psychiatric disorders are described 
in KS. Anorexia nervosa seems to be the most common eating disorder, although 
there is very little literature evidence in this area.
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31.1  Historical Notes

Parkinson’s disease (PD) is a progressive systemic neurodegenerative disease.
The eponym refers to the English physician James Parkinson (1755–1824) who, 

in 1817, published the first description of the disease. He called it “shaking palsy” 
(paralysis agitans) and spoke of a neurological syndrome characterized by:

“involuntary tremulous motion, with lessened muscular power (…) with a propensity to 
bend the trunk forward, and to pass from a walking to a running pace” [1] (Chap. 1, p. 1)

About nutrition in this disease, Parkinson especially noted the difficulties in 
chewing and swallowing solid food with possible results in undernutrition. One 
patient fed very little and almost only milk:
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“he is not only no longer able to feed himself, but when the food is conveyed to the mouth, 
so much are the actions of the muscles of the tongue, pharynx, &c. impeded by impaired 
action and perpetual agitation, that the food is with difficulty retained in the mouth until 
masticated; and then as difficultly swallowed.” [1] (Chap. 1, p. 8)

“He took very little nourishment, could chew and swallow no solids, and even found great 
pain in getting down liquids. Milk was almost his only food” [1] (Chap. IV, p. 40)

The first drugs used in PD were anticholinergic agents active in the central ner-
vous system, starting with belladonna alkaloids. They have been the basic therapy 
for almost a century.

In the 1960s, studies by Arvid Carlsson and collaborators have linked PD to a 
dopamine neurotransmitter deficit due to the gradual loss of dopaminergic neurons, 
mainly within the nigrostriatal pathway [2].

Following that discovery, for over half a century, l-dopa (levodopa or l-3,4- 
dihydroxyphenylalanine, C9H11NO4) has become the leading pharmacological 
remedy for Parkinson’s motor symptoms [3]. L-dopa is a molecule capable of over-
coming the blood-brain barrier and being converted to dopamine (C8H11NO2) by 
the dopa-decarboxylase enzyme.

At the end of the twentieth century, another important step was discovering 
alpha-synuclein, a presynaptic neuronal protein present in PD and other neurologi-
cal diseases called synucleinopathies [4, 5].

As far as genetics is concerned, numerous genetic factors have been identified 
that increase the risk of developing the disease, as well as some rare monogenic 
forms of parkinsonism caused by a mutation in a gene, either dominant or reces-
sive [6].

These monogenic forms are held collectively responsible for 5%–10% of cases 
of PD [7]. For example, mutations in the LRRK2 gene (also called Park8) are a 
cause of autosomal dominant PD, a genetic form responsible, in Italy, for 1–2% of 
sporadic cases of PD and 4–5% of family cases [8].

In recent decades, increasing attention has been paid to PD non-motor symptoms 
and dopaminergic treatment’s side effects.

This line includes studies on impulse control disorders (ICDs) and, in particular, 
those on feeding and eating disorders and body weight abnormalities in people with 
PD. It has been seen that, compared to James Parkinson’s observations on undernu-
trition, after the introduction of dopaminergic therapy, the onset of eating disorders, 
overweight, and obesity has become much more frequent. We have recently written:

“The study of ICDs in PD patients offers a heuristic opportunity to explore the role of dif-
ferent dopaminergic projections and dopamine receptors in impulse control difficulties and, 
in particular, in binge eating, food craving, and food addiction that are still controversial 
concepts with uncertain implications for etiology and treatment. Many clinical questions 
arise. Is binge eating disorder (BED) different in PD? Could BED-oriented cognitive- 
behavioral therapy be useful also in BED with PD? How could we prevent disordered eat-
ing behaviors and weight gain in PD?” [9] (p. 384)
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31.2  Epidemiology, Course, and Survival

The number of PD patients is continuously growing due to the increased world 
population and life expectancy. In 1990–2016 the raw prevalence rates increased by 
74.3%, those standardized by age by 21.7% [10].

The maximum prevalence is between 85 and 89 years old [10].
The incidence increases with age, and the highest falls in the 70–79 age group 

[11]. However, there are middle-onset PD (50–69  years) and young-onset PD 
(before 50 years).

PD affects both sexes, with a slight male prevalence increasing after age 60. The 
male-to-female ratio is 1.4:1 [10].

The increase in prevalence is due to the increase in older adults, longer illness 
duration, and probably environmental factors such as pesticides, solvents, metals, 
and air pollution [10, 12, 13].

The relationship between diet, microbiota, and PD is controversial [14]. For a 
long time, several studies argue that a healthy diet—for example, the Mediterranean 
diet—can be a protective factor [15–17]. Perhaps abnormalities in gut microbiota 
may contribute to the pathogenesis of PD [18, 19].

Some reports support a possible protective effect of physical activity, smoking, 
coffee, and black tea consumption [13, 20, 21].

Plasma caffeine levels were lower in PD subjects versus unaffected controls. 
Levels were even lower in PD patients carrying the LRRK2 gene mutation predis-
posing to the disease [22].

Nevertheless, this cross-sectional study is not enough to prove that caffeine con-
sumption decreases the risk of developing PD. Besides, the results may also indicate 
that people predisposed to PD tend to drink less coffee.

Regarding the prognosis, a subdivision into three subtypes has been proposed 
[23]. The tripartition is based on the time lapse between diagnosis, worsening of 
symptoms and disabilities (first milestones: continuous falls, wheelchair depen-
dence, dementia, accommodation in a residential/nursing home), and death. 
Table 31.1 sums up the division into three possible phenotypes.

This proposal is still under discussion, but it is crucial to keep in mind that PD 
phenotypic presentation and prognosis are very variable and a mild, slowly pro-
gressing course is frequent [24].

Death can be due to disease-related causes such as pneumonia ab ingestis and 
falls. However, for the most part, people with PD die from the same causes as 
their peers.

Table 31.1 Parkinson’s disease: years from diagnosis

Subtype First milestone Survival
Mild motor-predominant (49%) 14.3 ± 5.7 20.2 ± 7.8
Intermediate (35%) 8.23 ± 5.3 13.2 ± 6.7
Diffuse malignant (16%) 3.5 ± 3.2 8.1 ± 5.4
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31.3  Motor and Non-motor Symptoms

The typical representation of a PD patient has long been the picture drawn in the 
nineteenth century by James Parkinson [1] and then by William Richard Gowers 
[25]: a man, elderly, bent forward, trembling, debilitated, and substantially disabled.

This image must be corrected. It does not consider the numerous female cases, 
those that begin before the age of 50–60 years, the initial manifestations, and non- 
motor symptoms. Moreover, this stereotype does not recognize the significant vari-
ability in the course of PD and contributes to social stigma and internalized stigma 
(self-fulfilled prophecies) with increased damage to the quality of life [24].

The main motor symptoms are resting tremor, reduction of facial mimicry, rigid-
ity, bradykinesia, foot dystonia, gait issues, and postural instability.

Non-motor symptoms are hyposmia, hypophonia, fatigue, sleep-wake cycle dis-
turbances with daytime sleepiness and nighttime insomnia, orthostatic hypotension 
and blood pressure instability, sialorrhea, swallowing disorders, delayed gastric 
emptying, constipation, frequent and urgent urination, erectile dysfunction, cogni-
tive disorders, and psychopathological symptoms (see Sect. 31.4).

Non-motor symptoms mostly appear as disease and treatment progress. 
Sometimes, however, they precede the appearance of motor disorders. In all cases, 
they contribute heavily to the deterioration of quality of life, disability, and disease 
burden for patients and caregivers.

PD and other neurodegenerative diseases can be associated with REM (rapid eye 
movement) sleep behavior disorder. REM sleep is normally associated with motor 
atony. Instead, there are very vivid and unpleasant dreams in REM sleep behavior 
disorder accompanied by vocal sounds and sudden and violent arm and leg move-
ments. REM sleep behavior disorder can be, together with hyposmia, a prodromal 
symptom. Late-onset (over 50 years of age) leg restlessness can be an early mani-
festation of PD, as well [26].

It is unclear which non-motor symptoms depend on dopaminergic deficits, other 
neurotransmitter systems, or dopamine replacement therapy [27].

In the more advanced stages and malignant and rapidly progressing PD forms, 
both motor and non-motor symptoms are more severe and disabling, with or with-
out tremor.

31.4  Psychiatric Comorbidity

Cognitive disorders may initially affect attention and executive and visual-spatial 
functions. They may be mild impairments, but in several cases, dementia is progres-
sively established.

The cumulative probability of dementia after 10 years of PD was 46% [28].
In cases treated with subthalamic nucleus deep brain stimulation (DBS), inci-

dence and prevalence of dementia were not higher than the rates reported in the 
general PD population [29].
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Anxious and depressive symptoms are frequent, especially with advancing age. 
A study reported anxiety disorders in two-thirds of PD cases and depression in one- 
third [30].

The presence of obsessive-compulsive symptoms (in particular, hoarding) was 
also more frequent in elderly patients with PD (31%) than in a control group 
(21%) [31].

Personality changes and psychotic symptoms, especially visual hallucinations 
and delusions, can occur. Hallucinations often accompany cognitive decline [32], 
particularly that of executive functions [33].

Treatment with levodopa and dopamine agonists is implicated in the develop-
ment of psychotic symptoms in people with PD. However, the interaction between 
the neurotransmitter dysfunction intrinsic to the disease and drugs is still 
unknown [34].

For several years, it has been reported that in people with PD taking antiparkin-
son drugs (dopamine replacement therapy), impulsive-compulsive spectrum disor-
ders (ICSDs) and behavioral addictions (BA) are also often observed [35–39].

ICSDs appear in 40% of people with PD and dopamine replacement therapy 
[40]. Early-onset of PD seems to be associated with an increased risk of ICSDs and 
BA [41].

A list of the main ones in alphabetical order is as follows:

 – Binge eating
 – Compulsive buying
 – Compulsive overeating
 – Food addiction
 – Medication abuse (in particular, overuse of dopamine agents or “dopamine dys-

regulation syndrome”)
 – Obsessive hobby
 – Pathological gambling
 – Punding (the term was coined to describe purposeless, stereotyped behaviors 

such as repetitive examining and handling objects or compelling attraction for 
activities such as cleaning) [42]

 – Selective and non-selective food cravings
 – Sex addiction
 – Walkabout (need to wander aimlessly)

The neuro-anatomic circuits involved in ICSDs can be altered by Parkinson’s 
disease itself and by exogenous influences, including drugs active on the central 
nervous system.

Treatment with dopaminergic drugs is believed to weaken the ability to control 
the compulsive repetition of rewarding behaviors.

In PD patients, long-term dopaminergic treatment over-stimulates, in particular, 
dopamine D2/D3 receptors and induces downregulation [43]. Not only L-DOPA but 
even more dopamine agonists—such as bromocriptine, pramipexole, rotigotine, and 
ropinirole—are linked to the development of ICSDs [44].
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Many data support the hypothesis that addiction-like behaviors, ICSDs, and 
compulsive overeating are due to dopamine replacement therapy rather than PD 
alone [43].

However, not all patients with PD in dopaminergic treatment develop ICSDs.
Predisposition [45] and, in particular, personality play an essential role [46].
Weintraub and collaborators found that about 20% of patients diagnosed with PD 

but not yet in therapy reported some ICSDs [47]. The percentage was not higher 
than that found in a control group. Therefore, PD itself does not seem to increase the 
risk of developing ICSDs significantly.

It is necessary to wonder whether those who have some premorbid impulse con-
trol disorders are at greater risk of developing others or worsening when starting 
dopaminergic therapy.

Some authors have noted in PD patients that dopaminergic therapy increases 
motivation for artistic activities and creativity. Related behaviors may look like 
compulsive, but the quality of life appears to have improved [48–51].

In conclusion, ICSDs in PD patients should be considered multifactorial phe-
nomena involving drug-, patient-, and disease-related factors [52].

31.5  Eating and Weight Disorders

Is obesity a risk factor for the development of PD? The data are discordant.
A Finnish cohort study said yes [53]. However, more recently, a Swedish survey 

found the opposite [54]. In the same year, South Korean research published data 
according to which the metabolic syndrome—usually associated with abdominal 
obesity—increases the risk of developing PD [55].

As for the course, obesity has been associated with a faster progression of motor 
symptoms and disability, especially in patients with early-onset PD [56].

A balanced diet and healthy body weight are necessary to maintain PD people’s 
overall health and muscle strength. Cognitive functions are also likely to benefit 
from a proper diet (e.g., Mediterranean diet), adopted from the early stages of the 
disease [57].

Eating disorders are frequent in PD patients and body weight tends to vary dur-
ing the disease.

Decreases in caloric intake and unintentional weight loss have been observed 
frequently. As James Parkinson had already observed [1], dysphagia and tremor in 
the upper extremities contribute to undernutrition [58, 59].

A multicenter case-control study found that the mean BMI was significantly 
lower in PD patients ((22.0 ± 3.4 kg/m2 vs. 25.4 ± 4.3 kg/m2). Visual hallucinations 
and motor complications (dyskinesia) were associated with low BMI [60].

It has been reported, understandably, the risk of sarcopenia, related to the wors-
ening of functional capacity and nutritional status [61].

On the other hand, many other PD patients develop obesity. The improvement of 
motor symptoms obtained with surgical and pharmacological therapies plays a role.
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After surgery (subthalamic nucleus deep brain stimulation), many patients (men 
and women) present an increase in fat mass and become overweight/obese [62, 63].

As for dopaminergic drugs, they contribute to obesity by improving motor symp-
toms and promoting disinhibition of eating behavior [9, 37].

Disordered eating behaviors are common in PD, but little studied and little 
known [37].

They are mostly classified as impulse control disorders and occur as compulsive 
grazing, overeating, selective or non-selective food cravings, and binge eating dis-
order (BED).

In 2007, a review article reported compulsive eating among the frequent reward- 
based behaviors observed in PD patients treated with dopaminergic drugs [64].

A few years later, a large multicenter study found that compulsive eating was 
present in 3.4% of cases, but there was no dose-response relationship between 
L-dopa or dopamine agonist dose and odds ratio for the onset of the symp-
tom [65].

In a sample of 3090 PD patients, Weintraub et al. found BED in 4.3% of cases 
[44]. Some researchers found a much higher prevalence for impulse control disor-
ders less strictly defined than BED and called “compulsive eating” (14.3%) [66] and 
“eating behavior disorder” (7.2%) [36].

Ingrid de Chazeron and collaborators recently studied a sample of PD patients in 
dopaminergic therapy (age 68 ± 10 years; males 53%) who reported changes in their 
dietary habits following PD diagnosis [37]. The main results are the following:

• Anorexia nervosa (AN): no cases
• Bulimia nervosa (BN): no cases
• BED full criteria: 4%
• NES: 6%
• Addictive-like eating behaviors without BED: 39%
• Food cravings (sweets) more than once a week: 43%
• The habit of eating outside meal times and/or during the night: 69%
• Inappropriate compensatory behaviors:

 – Fasting or excessive exercise (≥ 2 times/week): 10%
 – Laxatives: 6%
 – Self-induced vomiting: 2%
 – Appetite suppressants: 2%

Eating disorders began within the first 2 years after the diagnosis of PD in 65% 
of cases.

In this research—apart from AN, BN, and BED—the other frequencies suffer, 
of course, from the uncertainty related to the lack of shared diagnostic 
definitions.

However, more robust studies are lacking and this recent survey is useful because 
it indicates that disordered eating and weight control behaviors can occur in many 
patients with PD under dopaminergic treatment.
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31.6  Diagnosis and Treatment

Diagnostic evaluation is based on anamnestic data, physical examination, and the 
possible use of instrumental and psychometric tests.

The doctor looks for prodromal symptoms (hyposmia, REM sleep behavior dis-
orders, etc.), motor symptoms (stiffness, rest tremor, etc.), cognitive decline, and 
psychiatric symptoms.

In uncertain cases, magnetic resonance imaging can distinguish PD from other 
parkinsonisms, while dopamine transporter single-photon emission computed 
tomography permits to distinguish PD from essential tremor [40].

Some psychometric tools can help in the assessment of ICSDs and, in particular, 
of disordered eating behaviors:

 – Addiction-like Eating Behavior Scale, AEBS [67]. AEBS investigates the pres-
ence of addictive-like eating behaviors (according to the food addiction behav-
ioral approach).

 – Ardouin Scale of Behavior in Parkinson’s Disease [68]. The scale is designed for 
quantifying changes of mood and behavior related to PD and dopaminergic 
therapy.

 – Barratt Impulsiveness Scale, BIS-11 [69], BIS-R-21 [70]. The questionnaire is 
the most used measure of self-reported impulsivity.

 – Questionnaire for Impulsive-Compulsive Disorders in Parkinson’s Disease, 
QUIP [38]. QUIP researches the presence of both overeating and binge eating 
episodes in PD patients.

 – Questionnaire on Eating and Weight Patterns-5, QEWP-5 [71, 72]. QEWP espe-
cially rates the symptoms of BED and night eating syndrome (NES).

 – Yale Food Addiction Scale, version 2.0, YFAS 2.0 [73]. YFAS evaluates eating 
behaviors related to the current construct of food addiction (according to the 
food addiction substance approach).

At present, there is no cure capable of resolving the disease or significantly halt-
ing its progression: the treatment is symptomatic [5, 40].

The improvement of motor symptoms is entrusted mainly to levodopa- carbidopa, 
monoamine oxidase-B inhibitors, and dopamine agonists. Typically, combinations 
of different drugs are used to achieve complementary benefits, reduce doses, and 
limit dose-dependent side effects. Over time, however, the effect of each dose lasts 
less and less, and when it runs out, symptoms reappear (wearing off periods). More 
and more frequent adjustments and administration are necessary, even every 
2–3 h [40].

In more severe and advanced cases, surgical approaches can be used:

 – Deep brain stimulation (DBS), with the surgical placement of unilateral or bilat-
eral electrodes in the subthalamic nucleus or the globus pallidus

 – Levodopa-carbidopa enteral suspension (CLES). CLES is delivered into the jeju-
num via a PEG-J (percutaneous endoscopic gastrostomy jejunal extension) tube 
implanted surgically.
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These severe, advanced, or drug-resistant cases are usually characterized by 
wearing off (the effect of each dose fades faster and faster) and dyskinesias (invol-
untary dance-like choreoathetoid movements that generally coincide with the 
moment of maximum brain concentration of levodopa). In this regard, it should be 
remembered that, as the disease progresses, the therapeutic window within which 
dopaminergic drugs improve motor symptoms without causing dyskinesia becomes 
narrower and narrower.

Subthalamic nucleus DBS relieves motor symptoms but can cause neuropsy-
chiatric disorders and, in particular, loss of motivation. Apathy is probably the 
most disabling side effect induced by DBS. Apathetic behaviors can be alleviated 
by D2 and D3 dopaminergic receptor agonists. However, apathy appears to be a 
direct effect of DBS, not due to post-surgical reduction of dopaminergic treat-
ments [74].

The improvement of motor symptoms with dopaminergic therapy has made non- 
motor symptoms and their weight on patients’ quality of life more evident: pain, 
autonomic nervous system disorders, psychiatric disorders including ICSDs, and 
decline in cognitive abilities.

There is still a lack of high-quality studies that provide robust evidence for the 
treatment of many non-motor symptoms of PD [40].

For psychotic symptoms—particularly hallucinatory ones—clozapine is helpful 
but requires careful attention to its side effects.

Cholinesterase inhibitors are used for cognitive deficits.
For anxious and depressive symptoms, mainly selective serotonin reuptake 

inhibitors are used as drugs along with therapeutic education, counseling, and 
psychotherapy.

Motor and cognitive rehabilitation programs are helpful.
Exercise and a well-balanced diet are beneficial [75]. Physical activity is consid-

ered useful both in the prevention and treatment of PD [20].
A randomized clinical trial recently compared outpatient palliative care with cur-

rent care standards in patients with PD and related disorders [76]. A neurologist and 
a primary care practitioner provided standard care. A team composed of a neurolo-
gist, social worker, nurse, and chaplain administered integrated palliative care. A 
palliative medicine specialist offered guidance and selective involvement. Integrated 
palliative care was associated with greater improvements in patient and/or caregiver 
outcomes.

Perhaps the team should include a dietician, and the program should also address 
frequent eating and weight problems.

31.7  Concluding Remarks

Dopaminergic agonists directly activate post-synaptic receptors and resolve the 
deficit of functioning presynaptic terminals. Motor symptoms improve, but, in sev-
eral cases, ICSDs occur that complicate and worsen patients’ health and quality 
of life.
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Among the non-motor symptoms and ICSDs are frequent disorders of feeding, 
eating, and body weight.

People with PD usually do not ask for help with their diet and weight problems, 
and neurologists, for their part, tend to underestimate them.
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32.1  Introduction

Polycystic ovary syndrome (PCOS) is a complex and multifactorial condition that 
involves both metabolic and hormonal dysfunctions [1]. Historically, in the 1930s 
Stein and Leventhal were the first to describe a peculiar case series of amenorrhea 
associated with polycystic ovaries, grouping relatively frequent signs such as hirsut-
ism and oligo-amenorrhea with ovary structural abnormalities under the banner of a 
new pathological entity [2]. Due to relevant social impact for both esthetic, meta-
bolic, and reproductive issues associated with PCOS, research was particularly 
vivid since then, and several diagnostic criteria have been established. Clinicians 
investigating this condition should focus on anamnesis and physical examination, 
evaluating the presence of hirsutism (inappropriate presence of body and/or facial 
hair growth), alopecia, and acne as signs of androgen excess and menstruation 
abnormalities, and ultrasound examination of the ovaries looking for polycystic 
appearance. It is worth stressing that PCOS is a syndrome, and a single diagnostic 
sign has insufficient specificity; furthermore, several endocrinopathies and patholo-
gies (Cushing syndrome, nonclassical congenital adrenal hyperplasia, adrenal/ovar-
ian tumors, etc.) may have similar clinical manifestations and, thus, require to be 
excluded prior to establish a diagnosis. To this purpose, in 2003 the Rotterdam 
consensus provided a definition of PCOS as a syndrome with at least two among 
clinical/biochemical hyperandrogenism, oligo-anovulation, and specific ovary 
ultrasound polycystic appearance [1]. Although a unique PCOS definition is still a 
matter of debate, nowadays it is undoubtedly among the most common causes of 
female infertility, with a reported prevalence of at least 5–10% of women of 
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reproductive age. Its pathogenesis has also some unclear aspects, but hyperan-
drogenism and hyperinsulinemia seem to drive the phenotypic aspects of PCOS: 
elevated circulating levels of testosterone (both total and free) and dehydroepian-
drosterone sulfate (DHEAS) can be demonstrated up to 80–90% of women with 
PCOS, and insulin resistance with compensatory hyperinsulinemia can be detected 
in 50–70% of these subjects. Often, increased LH level and LH/FSH ratio, as well 
as impaired gonadotropin pulsatility, are present [3], but are not considered a diag-
nostic criteria. All these hormone abnormalities are able to disrupt paracrine follicle 
signaling and follicle growth: the aromatase activity is inhibited in antral follicle 
granulosa cells by the exceeding androgens causing a follicle maturation arrest, an 
effect which is further strengthened by a hyperinsulinism-induced androgen pro-
duction in theca cells, a premature granulosa cell luteinization, and, possibly, AMH 
overproduction [1]. Genetic factors have also been investigated in PCOS pathogen-
esis: there is a higher prevalence of PCOS in familiar groups, with at least one third 
of female first- degree relatives sharing the presence of PCOS; also hyperandrogen-
ism and hyperinsulinemia have shown to have an inheritable components in families 
with PCOS. However, even though several candidate genes have been identified, 
methodological issues and phenotypic heterogeneity lead to conflicting results in 
many association studies, currently allowing us to explain only a limited number of 
inheritable phenotypes [1, 4]. Treatment of PCOS can be a challenge as it may vary 
depending on the predominant clinical manifestation(s), and, often, combination 
therapy is necessary: anovulatory uterine bleeding may require the administration 
of either estrogen-progestin oral contraceptives or progestin alone treatment (oral 
or, in selected cases, as intrauterine device); hyperandrogenism dermatological 
manifestations may require peripheral androgen receptor blockade (preferably as a 
progestin with anti-androgenic activity associated in an oral contraceptive formula-
tion); anovulatory infertility may need endogenous FSH secretion induction through 
clomiphene citrate or aromatase inhibitors (letrozole); hyperinsulinism with associ-
ated cardiometabolic dysfunctions (diabetes, cardiovascular disease, etc.) could 
benefit from metformin administration or other specific treatments (other anti- 
glycemic drugs, anti-dyslipidemic drugs, etc.) [1, 5, 6]. However, it is widely 
accepted that lifestyle interventions, such as weight loss and physical exercise, 
should anticipate and accompany every pharmacological treatment [5, 7, 8]: in fact, 
even modest reduction in body weight in these women, in whom metabolic dysfunc-
tions such as insulin resistance and obesity/overweight have higher prevalence than 
general population, should be able to improve insulin sensitivity and hyperan-
drogenism and restore regular menses and fertility [6, 9]. Though positive effects of 
lifestyle interventions are recognized, a recent meta-analysis suggest that good 
quality evidence is still required to clarify the effects on glucose tolerance [10].

32.2  PCOS and Eating Disorders

A less investigated and controversial aspect of PCOS is the association with eating 
disorders (EDs). It is unclear if EDs are causally linked to PCOS. PCOS women are 
reported to have a higher prevalence of several psychiatric comorbidities and, 
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specifically, reduced mood/depression and anxiety [11], which in turn are known to 
be frequently associated with eating disorders [12]. Likewise, the ED prevalence 
increases with obesity, which is part of the PCOS spectrum of clinical manifesta-
tions [13]. It is hypothesized that EDs, intrinsically linked to increased body weight, 
may be secondary to a poor self-perceived body image in these women; in addition, 
completing a complex psychological background, a strong association has been 
reported between depression symptoms and unhappiness of personal physical 
appearance, as well as lower levels of self-esteem in PCOS women [14]. A distorted 
self-perception, with a certain level of disagreement between the perceived and 
expected body image, is the key in developing EDs in these women. Irrespective of 
their BMI, PCOS women experience greater concerns for their weight, for their 
physical appearance in relation to other hyperandrogenism signs (hirsutism, acne, 
and alopecia), and for the abnormal menses, with potential negative repercussions 
in their quality of life [15]. Depressed PCOS women have, thus, an increased risk of 
developing any eating disorder. Accordingly, when compared with unaffected con-
trols, PCOS women show an increased tendency toward an abnormal eating behav-
ior, which may develop into a specific ED diagnosis, ranging from anorexia to 
bulimia or may present as a binge eating disorder (BED) [16]. Reported prevalence 
of EDs in PCOS women may range from 10 to 25% but may vary in relation to the 
diagnostic methods (questionnaires, structured interviews, etc.) [17]. One of the 
largest population registry-based study available indicates that PCOS women have 
about 50% increased risk to have any ED, compared to controls [11, 17]. Taken 
together, these data suggest the need of exploring the presence of these comorbidi-
ties in PCOS women, but these aspects are sometimes overlooked in a clinical 
setting.

Anorexia nervosa (AN) and bulimia nervosa (BN) were episodically reported 
among psychiatric comorbidities in PCOS women. More recent papers, however, 
suggest that PCOS women show neither higher incidence of anorexia nervosa nor 
an increased risk to develop its symptoms, compared to the general population [11, 
14, 16]. In regard to BN women, studies with relatively small caseloads found them 
to have a higher incidence of ultrasound-confirmed polycystic appearance of the 
ovaries than controls [18]. On the other hand, a large population study report that 
PCOS women have an increased risk (OR 1.3) to have bulimia nervosa, compared 
to the general population [11]. However, other recent studies do not confirm these 
findings [16, 17].

Binge eating episodes and BED are more frequently reported to be associated 
with PCOS [19]. In particular, diagnostic criteria for BED, a condition character-
ized by the uncontrolled eating of a large amount of food in a discrete amount of 
time, can be met in up to 25% of PCOS women [20], and it is linked to weight gain, 
obesity, and failure of weight loss treatments [16]. In the long term, BED is associ-
ated with cardiometabolic diseases such as diabetes and hypertension, thus requir-
ing particular attention in the management and follow-up of PCOS women, who 
already present increased risk to develop these pathologies.

Night eating syndrome (NES), characterized by hyperphagia and binge eating 
episodes taking place specifically during the night, has also been recognized in 
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women affected by PCOS. It shares the psychological comorbidities of the previ-
ously reported EDs and has a prevalence of 1.0–1.5% in the general population. 
There is paucity of data about NES in PCOS women, but a recent case-control study 
reported a nearly 13% prevalence in the PCOS cohort [16]. Other than being an 
obvious obstacle to weight loss treatment strategies, EDs represent possible factors 
in the exacerbation of PCOS clinical manifestations (Fig. 32.1). Binge eating has 
been associated with hyperandrogenism which may lead to menstrual abnormalities 
strengthening the pathological hormone pathways of PCOS. Furthermore, increased 
testosterone levels have been investigated as a possible etiological factor for EDs, as 
it may influence food cravings by reducing impulse control. This may be supported 
by the observation that antiandrogenic treatment may suppress the uncontrolled eat-
ing behavior. On the other hand, binge eating episodes may contribute to PCOS 
follicular arrest by influencing insulin levels which may act also by reducing circu-
lating sex hormone binding globulin and, thus, further increasing free circulating 
androgens in the bloodstream [19]. Apart from hormonal dysregulation, cardiovas-
cular and metabolic comorbidities of PCOS make it important to investigate and 
treat EDs, as they may lead to further weight increase and visceral adiposity, which 
in turn may exacerbate cardiometabolic diseases [21]. Weight loss strategies that 
consider a possible ED comorbidity are paramount to optimize PCOS non- 
pharmacological treatment, and overweight or obese patients (irrespective of PCOS) 
are recommended to be screened for BED and NES [22].

This, in association to other lifestyle changes (mainly physical activity) and pos-
sibly other psychological support (cognitive-behavioral therapy), can improve over-
all mental health and allow PCOS women to acquire coping strategies to oppose the 
depressive symptoms that provide the basis for the binge eating [23]. This is further 
strengthened by the evidence that overweight and/or obese PCOS women do not 
seem to have any biological hindrances in reducing weight compared to controls 

Fig. 32.1 Hypothetical interactions between binge eating behavior and PCOS hormonal 
imbalances
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[15]. However, the relatively higher carbohydrate intake reported in PCOS women 
[15] may be target of dietary counselling, defining the amount of sugars and fiber- 
rich foods to control both weight and glucose tolerance.

In conclusion, the relation between EDs and PCOS poses an interesting conun-
drum as the weight loss suggested for PCOS may be in conflict with the ED treat-
ment, which per se is not necessarily focused on weight loss, and may be also 
conflicting with the specific ED affecting the woman. In particular, women report-
ing binge eating episodes have difficulties in losing weight and are likely to be less 
compliant to weight loss treatments, thus hindering the treatment of PCOS.

References

 1. Goodarzi MO, Dumesic DA, Chazenbalk G, Azziz R. Polycystic ovary syndrome: etiology, 
pathogenesis and diagnosis. Nat Rev Endocrinol. 2011;7:219–31.

 2. Azziz R, Adashi EY. Stein and Leventhal: 80 years on. Am J Obstet Gynecol. 2016;214:247.
e1–247.e11.

 3. Taylor AE, McCourt B, Martin KA, Anderson EJ, Adams JM, Schoenfeld D, Hall 
JE. Determinants of abnormal gonadotropin secretion in clinically defined women with poly-
cystic ovary syndrome. J Clin Endocrinol Metab. 1997;82:2248–56.

 4. Crespo RP, Bachega TASS, Mendonca BB, Gomes LG. An update of genetic basis of PCOS 
pathogenesis. Arch Endocrinol Metab. 2018;62:352–61.

 5. Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, Moran L, Piltonen T, Norman 
RJ. Recommendations from the international evidence-based guideline for the assessment and 
management of polycystic ovary syndrome. Hum Reprod. 2018;33:1602–18.

 6. Goodman NF, Cobin RH, Futterweit W, Glueck JS, Legro RS, Carmina E.  American 
Association of Clinical Endocrinologists, American College of Endocrinology, and Androgen 
Excess and PCOS Society Disease state clinical review: guide to the best practices in the evalu-
ation and treatment of polycystic ovary syndrome—part 2. Endocr Pract. 2015;21:1415–26.

 7. Moran LJ, Ko H, Misso M, Marsh K, Noakes M, Talbot M, Frearson M, Thondan M, Stepto 
N, Teede HJ. Dietary composition in the treatment of polycystic ovary syndrome: a systematic 
review to inform evidence-based guidelines. J Acad Nutr Diet. 2013;113:520–45.

 8. Marzouk TM, Sayed Ahmed WA.  Effect of dietary weight loss on menstrual regularity in 
obese young adult women with polycystic ovary syndrome. J Pediatr Adolesc Gynecol. 
2015;28:457–61.

 9. Faghfoori Z, Fazelian S, Shadnoush M, Goodarzi R. Nutritional management in women with 
polycystic ovary syndrome: a review study. Diabetes Metab Syndr. 2017;11(Suppl 1):S429–32.

 10. Lim SS, Hutchison SK, Van Ryswyk E, Norman RJ, Teede HJ, Moran LJ. Lifestyle changes in 
women with polycystic ovary syndrome. Cochrane Database Syst Rev. 2019;3:CD007506.

 11. Cesta CE, Mansson M, Palm C, Lichtenstein P, Iliadou AN, Landen M.  Polycystic ovary 
syndrome and psychiatric disorders: co-morbidity and heritability in a nationwide Swedish 
cohort. Psychoneuroendocrinology. 2016;73:196–203.

 12. Hudson JI, Hiripi E, Pope HGJ, Kessler RC. The prevalence and correlates of eating disorders 
in the National Comorbidity Survey Replication. Biol Psychiatry. 2007;61:348–58.

 13. Lee I, Cooney LG, Saini S, Sammel MD, Allison KC, Dokras A.  Increased odds of disor-
dered eating in polycystic ovary syndrome: a systematic review and meta-analysis. Eat Weight 
Disord. 2019;24:787–97.

 14. Annagur BB, Kerimoglu OS, Tazegul A, Gunduz S, Gencoglu BB. Psychiatric comorbidity in 
women with polycystic ovary syndrome. J Obstet Gynaecol Res. 2015;41:1229–33.

 15. Larsson I, Hulthen L, Landen M, Palsson E, Janson P, Stener-Victorin E. Dietary intake, rest-
ing energy expenditure, and eating behavior in women with and without polycystic ovary 
syndrome. Clin Nutr. 2016;35:213–8.

32 Polycystic Ovary Syndrome and Eating and Weight Disorders



318

 16. Lee I, Cooney LG, Saini S, Smith ME, Sammel MD, Allison KC, Dokras A. Increased risk of 
disordered eating in polycystic ovary syndrome. Fertil Steril. 2017;107:796–802.

 17. Tay CT, Teede HJ, Hill B, Loxton D, Joham AE.  Increased prevalence of eating disorders, 
low self-esteem, and psychological distress in women with polycystic ovary syndrome: a 
community- based cohort study. Fertil Steril. 2019;112:353–61.

 18. Raphael FJ, Rodin DA, Peattie A, Bano G, Kent A, Nussey SS, Lacey JH. Ovarian morphology 
and insulin sensitivity in women with bulimia nervosa. Clin Endocrinol (Oxf). 1995;43:451–5.

 19. Jeanes YM, Reeves S, Gibson EL, Piggott C, May VA, Hart KH. Binge eating behaviours and 
food cravings in women with Polycystic Ovary Syndrome. Appetite. 2017;109:24–32.

 20. Algars M, Huang L, Von Holle AF, Peat CM, Thornton LM, Lichtenstein P, Bulik CM. Binge 
eating and menstrual dysfunction. J Psychosom Res. 2014;76:19–22.

 21. Ehsani B, Moslehi N, Mirmiran P, Ramezani Tehrani F, Tahmasebinejad Z, Azizi F. A visceral 
adiposity index-related dietary pattern and the cardiometabolic profiles in women with poly-
cystic ovary syndrome. Clin Nutr. 2016;35:1181–7.

 22. Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley DL, Jastreboff AM, Nadolsky K, 
Pessah-Pollack R, Plodkowski R.  American Association of Clinical Endocrinologists and 
American College of Endocrinology comprehensive clinical practice guidelines for medical 
care of patients with obesity. Endocr Pract. 2016;22(Suppl 3):1–203.

 23. Correa JB, Sperry SL, Darkes J. A case report demonstrating the efficacy of a comprehensive 
cognitive-behavioral therapy approach for treating anxiety, depression, and problematic eating 
in polycystic ovarian syndrome. Arch Womens Ment Health. 2015;18:649–54.

F. Pallotti and F. Lombardo



319© Springer Nature Switzerland AG 2022
E. Manzato et al. (eds.), Hidden and Lesser-known Disordered Eating Behaviors 
in Medical and Psychiatric Conditions, 
https://doi.org/10.1007/978-3-030-81174-7_33

M. Cuzzolaro (*) 
University of Roma Sapienza, Roma, Italy
e-mail: massimo.cuzzolaro@gmail.com

33Prader-Willi Syndrome and Eating 
and Weight Disorders

Massimo Cuzzolaro

33.1  Historical Notes

The disease is called Prader-Willi syndrome (PWS), or Prader-Labhart-Willi syn-
drome, or also Prader, Labhart, Willi, and Fanconi syndrome.

The eponyms recall some facts. In 1956, Swiss endocrinologists Andrea Prader, 
Alexis Labhart, and Heinrich Willi published in German a description of a set of 
abnormalities they had observed in nine children: a syndrome of obesity, short 
growth, cryptorchidism, and mental retardation, with an amyotonia-like condition 
in the neonatal period [1]. In July of the same year, Prader, Labhart, Willi, and 
Fanconi presented the syndrome in Copenhagen, at the Eighth International 
Congress of Pediatrics. In 1961, Prader and Willi reviewed the disease and reported 
that diabetes mellitus can also occur during childhood [2].

Two decades later the genetic origin of the disease was discovered. The syn-
drome was associated with alterations of chromosome 15 [3, 4].

Lastly, in 1989 [5, 6], PWS was linked to a particular category of genes, the 
newly discovered imprinted genes [7, 8].

However, the British physician John Langdon Down (1828–1896)—famous for 
his description of Down’s syndrome—was probably the first to write about this 
condition at the end of the nineteenth century [9].

In fact, those who leaf through the classic volume of Down [10], in the chapter 
dedicated to polysarcia (obesity), find the case E. C., a girl who at the age of 13 years 
was hospitalized in an Asylum for Idiots. At the time of admission, a mental retarda-
tion was noted along with excessive corpulence and a voracious appetite. E. C. was 
141 cm. tall and weighed 51 kg.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_33&domain=pdf
https://doi.org/10.1007/978-3-030-81174-7_33#DOI
mailto:massimo.cuzzolaro@gmail.com


320

At 20 years of age, the stature had remained the same, but the girl’s weight had 
risen to 68 kg and a year later, when Down began to follow her, to 89 kg. She ate too 
much and moved very little. Down prescribed detailed dietary restrictions and exer-
cise (walking). However, at 25  years of age, the weight had increased again 
(95.25 kg) with a waist circumference of 139.7 cm. Several observations by Down 
support the hypothesis that E. C. was affected by PWS.

“My note-book states that in January, 1862, she remained the same height (four feet four 
inches), but had increased in weight. She was then 210 lbs. when weighed in her night- 
dress, and measured, round her waist, fifty-five inches. Her feet and hands remained small 
and contrasted remarkably with the appendages they terminated. She had no hair in the 
axillae and scarcely any on the pubis. Although twenty-five years of age she had never 
menstruated, nor did she exhibit the slightest sexual instinct … She suffered from dyspnœa, 
and her breathing at night was attended by so much noise that the occupants of the same 
room were much disturbed thereby.” [10] (p. 172)

A data, reported and not observed, does not correspond to the most frequent 
forms of PWS in which hyperphagia and weight gain appear around 3 years of age. 
However, cases are also described in which these phenomena occur late, around 
8 years, as perhaps happened to Down’s patient.

“From inquiries made of her friends, I found that … she had been delicate and thin up to 
seven years of age.” [10] (p. 171)

33.2  Epidemiology and Genetics

PWS is the most common genetic cause of compulsive hyperphagia and severe 
early-onset obesity.

It is part of the rare secondary pediatric obesities, due to known genetic factors 
(such as Cohen syndrome, Klinefelter syndrome, Laurence-Moon syndrome, Turner 
syndrome) or endocrine diseases (such as adiposogenital dystrophy or Fröhlich’s 
syndrome, pediatric Cushing disease, pediatric hypothyroidism).

The incidence is about 1 case per 10,000–30,000 live births [11, 12]. Males and, 
to a lesser extent, females of all ethnicities are affected. It mostly appears sporadi-
cally, but sometimes it affects several members of the same family.

PWS is a genetic disease. It is defined, in particular, as an imprinting disease or 
genomic imprinting disorder because genes called imprinted genes are at stake [12].

The most frequent genetic abnormality (about 70% of cases) is the de novo deletion 
of a region of the long arm of chromosome 15 of paternal origin (affected loci 15q11.2-
q13). In other cases (about 25%, nondeletion PWS), the genetic abnormality is uniparen-
tal maternal disomy of chromosome 15 (both chromosomes 15 come from the mother). 
The remaining cases (about 5%) are due to other imprinting defects [13–15].

PWS and Angelman syndrome (AS) were the first imprinting diseases discov-
ered in humans [5].
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What are imprinting genes?
A brief recall to these concepts can be useful.
It is known that most autosomal genes are expressed from both alleles (paternal 

and maternal). For a small minority of genes (maybe around 1%), however, the 
expression is only from one of the two alleles. These genes are called imprinted 
genes [16].

Epigenetic marks are imprinted in the sperm or egg cells of the parents during 
gametogenesis; they are not lost at the time of fertilization and are maintained 
through mitotic cell divisions.

The genomic imprinting is an epigenetic process because it does not alter the 
sequence of DNA nucleotides but modulates gene expression. It involves DNA 
methylation and histone methylation. The different methylation of a particular gene 
locus is the imprinting that imposes the expression of only one of the two alleles of 
that locus, the paternal or maternal one.

Imprinted genes are few but play an essential role in normal embryogenesis, 
growth, and development, particularly in the formation of the nervous system. They 
have been found mainly in placental mammals. In the evolution of the species, they 
seem to represent a balancing mechanism in the transmission to the offspring of the 
characters of the two parents [16].

In the case of imprinting genes, since only one of the two allele genes, coming 
from the two parents, can be expressed, eventual anomalies are more often 
pathogenic.

The abnormalities of imprinted genes can be due to mutations that change DNA 
structure by altering the sequence of nucleotides or epigenetic modifications that 
affect the expression of genes without altering the DNA structure.

Genetic and epigenetic disruptions involving imprinted genes are responsible for 
phenomena studied in recent decades (genomic imprinting disorders) such as 
PWS and AS.

In PWS, the imprinting of the 15q11.2-q13 loci of the maternal allele 
 prevents the expression of those genes. But the paternal allele is mutated, and 
the  corresponding loci are missing by deletion, so the individual will develop a 
number of phenotypic anomalies. In a minority of cases, as already written, the 
phenomenon is due, instead, to other anomalies, for example, to a maternal 
 uniparental dysomia of chromosome 15: in this case, in both the present 
alleles—both maternal—the imprinting imposes the non-expression of 
those genes.

Incidentally, even the manipulation of the cellular environment can interfere epi-
genetically with the proper functioning of imprinted genes.

It is believed, among other things, that conception by assisted reproductive tech-
nology (ART) may be a risk factor for genomic imprinting disorders [12, 17]. For 
PWS and AS, some studies report a positive association [18, 19]; others do not [20, 
21], although there is a higher incidence of maternal disomy and 15/imprinting 
defects in cases of PWS born after ART [20].
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33.3  Somatic Features and Medical Comorbidity

PWS is a multisystem genetic disorder. Genotype-phenotype correlations are still 
little known [22].

Common somatic features are short stature, already during the early years of life, 
light hair, fair skin, narrow forehead, almond-shaped eyes, epicanthus (vertical skin 
fold covering the inner corner of the eye), strabismus, hypertelorismus (eyes very 
far apart), thin lips, malformed ears with low implant, small hands and feet, and 
thick saliva.

Muscle hypotonia causes difficulty in sucking, delay in motor development, and 
difficulty in articulating words.

The threshold of reaction to pain is high. The ability to vomit is decreased. The 
regulation of body temperature is altered. Fatigue and drowsiness are common. 
Bone mineral density is low, and osteoporosis is frequent.

Many symptoms are related to a dysfunction of the hypothalamus that leads to 
endocrine disorders.

The main phenomena are growth hormone deficiency (GH), hypogonadism, 
hypothyroidism, and adrenal insufficiency.

Almost all men and most women with PWS suffer from hypogonadism. This 
affects the somatic aspect, physical and mental health, and quality of life. 
Hypogonadism has long been considered central of hypothalamic origin. However, 
a severe gonadotropin deficiency is rare, while primary gonadal dysfunction is fre-
quent, especially in males [23, 24].

Already in the prepubertal period, signs of hypogenitalism and, in males, crypt-
orchidism and small penis are observed.

Insatiable hunger and severe and progressive obesity are characteristic of almost 
all patients.

Common obesity-related diseases are respiratory failure, obstructive sleep apnea 
(OSA), hypertension, cardiovascular disease, and reduced tolerance to carbohy-
drates that evolves over time into type 2 diabetes mellitus [11, 25–27].

Gastroenterological problems may be present: delayed gastric emptying, 
delayed colonic transit, constipation, dysphagia, decreased vomiting, and 
increased choking.

Compulsive hyperphagia, associated with decreased ability to vomit and to feel 
gastric filling, carries a high risk of gastric dilatation until rupture [28, 29].

Rare episodes of gastric dilatation, abdominal hypertension, and secondary 
shock not related to hyperphagic crisis but to gastroparesis have been described in 
some cases of PWS, in preschool age [30].

Individuals with PWS are at increased risk of prematurely developing age-related 
diseases [31], including demential symptoms [32].

33.4  Mortality

People with PWS have a shorter life expectancy than the general population.
A research by the PWS Association (USA) on 486 deaths (263 males) reported 

an average age of 29.5 ± 16 years (range, 2 months–67 years). In recent years life 
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expectancy seems to have increased, probably due to earlier diagnosis and earlier 
interventions to prevent and limit obesity [33, 34].

Intellectual disability in general is associated with higher mortality. However, a 
longitudinal cohort study found that mortality rates of people with PWS were much 
higher than those of people with intellectual disabilities from other causes [35].

Hyperphagia and obesity are the main factors responsible for premature mortal-
ity [33, 35–37]. Respiratory failure, heart failure, and gastrointestinal disorders are 
the most common causes of death.

According to some studies [28], stomach rupture accounts for 3% of the causes 
of premature death in PWS. Suffocation from food is another not uncommon cause 
(8%) of death. It is related to hyperphagia, voracious eating behaviors with poor 
chewing, poor coordination of oral movements, and hypotonia.

33.5  Fertility

Sexual maturation and fertility are generally altered and compromised, but sexual 
and romantic interests and fantasies are often present.

Pregnancies have been reported in some women, but no cases of male fertil-
ity [23].

In men, PWS is a heterogeneous disease from the point of view of testicular 
histology, but spermatogenesis is mostly absent [38].

In women, follicle maturation and complete pubertal development are usually 
impaired. But, in some cases, ovulation and conception are possible [39].

It has been published the case of a woman with PWS (deletion of 15q11-q13 of 
the paternal chromosome) who generated a daughter with Angelman syndrome 
(inherited deletion of the same region but in the maternal chromosome 15) [40].

33.6  Neurocognitive Development, Psychosocial 
Adaptation, and Psychiatric Comorbidity

PWS is a neurodevelopmental genetic disease.
Children with PWS have a mild to moderate cognitive disability with an IQ that 

in most cases falls between 70 and 35. Sometimes the deficit is severe with IQ < 35. 
Language understanding is better than production [41, 42].

Sleep disorders are generally present. There are difficulties in starting and main-
taining sleep, sleep breathing disorders, and obstructive sleep apnea (OSA) [43].

The facial and bodily expression of one’s emotions are poor and equivocal [44].
The incidence of emotional instability, tantrums, disturbed behavior, and other 

psychopathological symptoms is high.
The most frequent challenging behaviors are food seeking and other food-related 

problems, skin picking, repetitive questioning, obsessive speech, difficulty transi-
tioning, and non-compliance [45, 46].

Skin picking is a very frequent symptom in PWS. It mainly affects skin imper-
fections with a tendency to pinch and scratch [47]. Cases of rectal picking with 
rectal bleeding and ulceration are described [29].
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In the first years of life, individuals with Prader-Willi syndrome are usually 
sociable and communicative. But then appear obsessive symptoms, impulsive 
behaviors, low tolerance of frustrations, and explosions of anger up to frankly 
aggressive and antisocial behaviors, often related to compulsive food seeking.

There are frequent outbursts of anger and stubborn and repetitive behaviors that 
increase over the years. The ability to take part in group activities and share food 
and objects is lacking. In general, social adaptation is full of difficulties.

Sometimes there are frank psychotic manifestations (auditory and visual halluci-
nations, depressive states, mystical exaltations) and states of agitation. In other 
cases, rejection and lethargy prevail: the patient avoids all contact, confines himself 
in bed, and even rejects food and drink.

An Irish study [45] found that at least one other psychiatric diagnosis was 
reported in more than half of the cases of PWS. The most common was anxiety 
disorder, but also rates of psychosis, autism spectrum disorders, obsessive- 
compulsive disorder, and self-harm had increased [15].

Immune-inflammatory alterations have been observed in association with vari-
ous mental disorders. A case-control study showed in children with PWS the pres-
ence of elevated levels of interleukin, related to the presence of psychopathological 
symptoms [48].

Individuals with PWS are therefore at high risk of psychiatric disorders. But is it 
correct to apply DSM-5 and ICD-11 categories and talk about comorbidity [49–51]?

For example, should skin picking in patients with PWS receive a second diagno-
sis of associated obsessive-compulsive disorder? The specific genetic abnormality 
of PWS should be considered directly or indirectly responsible for this challenging 
behavior. However, skin picking does not occur only in this syndrome, and the com-
promised genetic loci in PWS are not involved in the etiology of similar symptoms 
in non-PWS subjects.

Likewise, what is the relationship between PWS compulsive hyperphagia and 
the feeding and eating disorders described by DSM-5 and ICD-11?

Questions like these have inspired the Research Domain Criteria (RDoC, 
National Institute of Mental Health) [52]. The project was launched in 2009 to offer 
psychiatric research a new conceptual grid beyond categorical diagnoses. It aims to 
identify constructs relevant to psychopathology, to be explored in terms of biologi-
cal substrates and observable behaviors, but in a transdiagnostic and dimensional 
perspective [53].

33.7  Feeding, Eating, and Weight Disorders

Children with PWS, at birth and in the first 2 years of life, have hypotonia, weak 
sucking capacity, difficulty in nutrition, developmental delays, and often poor 
weight growth (failure-to-thrive).

Then, the feeding behavior takes the characters of hyperphagia with rapid weight 
gain and early obesity, usually evident at 2–4 years of age.
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Obesity is severe and progressive and is associated with compulsive hyperpha-
gia, i.e., the tendency to eat, in an ungovernable and repetitive way, enormous 
amounts of food, up to 5000 calories per day [54]. Hyperphagia can be associated 
with the tendency to steal food, money, and rummage through garbage.

There are usually two nutritional stages in PWS:

 – Poor feeding and, in many cases, failure to thrive in infancy
 – Hyperphagia and obesity in later childhood

A longitudinal study of the eating behavior of people with PWS showed a more 
gradual and complex pattern [55]. Table 33.1 summarizes the results of that work.

Hyperphagia is not directly related to intellectual disorders as in other conditions 
with tendency to obesity (e.g., Down’s syndrome) [56]. Food preferences go toward 
sweet tastes and calorie-dense foods [57].

In PWS there is rather a specific disorder of the sense of satiation (that marks the 
end of the meal) and satiety (that determines the interval between meals) [57, 58]:

 – Satiation occurs later than that in normal subjects during meals.
 – Satiety lasts less between meals with a frequent urge to eat.

This hypothesis is reinforced by brain imaging studies [59, 60].
Rumination behaviors have been described in 10% of cases. Their frequency 

seems to increase when the control of diet and weight is very tight [61] and involves 
the risk of aspiration of gastric contents [62].

33.8  Differential Diagnosis

The diagnosis of PWS is based on clinical criteria and must be confirmed by genetic 
analysis. It is usually formulated before puberty, but rare diseases such as PWS are 
often undiagnosed or misdiagnosed [15].

With regard to obesity and metabolic syndrome indices, body mass index (BMI) 
values, with appropriate thresholds for sex and age, are still the best and simplest 
choice [63].

Table 33.1 Nutritional phases in PWS [55]

Median age of onset Features
In utero – Decreased fetal movements, growth restriction
9 months – Hypotonia, difficulty feeding with or without failure to thrive

– Then, the weight increases at a normal rate
2 years – Weight gain without significant change in appetite

– Then, weight gain and increased interest in food
8 years – Weight gain, lack of satiety, compulsive hyperphagia
Adulthood – Some adults with PWS no longer have an insatiable hunger
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Some symptoms may be evident already at birth (e.g., muscle hypotonia) or even 
in utero (e.g., reduced fetal movements).

It may be useful to note that Angelman syndrome (AS) is a sister of PWS, 
because it affects the same region but in chromosome 15 of maternal origin.

AS affects both sexes and is characterized by short stature, morphological abnor-
malities, severe mental retardation, epilepsy, hypotonia, and unnatural joy.

In early childhood there are difficulties in nutrition, then obesity, but not compul-
sive hyperphagia [64–66]. Problematic behavior related to food (such as impaired 
satiety, preoccupation with food, taking and storing food) have been described in 
over 50% of persons with AS [67].

The fragile X syndrome (FXS) is another genetic disorder characterized by intel-
lectual disability, hypotonia, deficit in motor activities, and behavioral disorders. It 
is associated with an abnormality in the FMR1 gene, which is found on the X chro-
mosome, and plays an essential role in the development of the brain. The incidence 
is double in males.

A subgroup (10%) of individuals with FXS shows hyperphagia, lack of satiation/
satiety, and severe obesity. They are described as the PWS phenotype of FXS 
[68, 69].

33.9  Treatment

The genetic defects underlying PWS would be the primary goal of the therapy [70]. 
PWS is due to an absence of expression of some genes of paternal origin located in 
the central part of chromosome 15. The same genes are present in chromosome 15 
of maternal origin but are repressed at the transcriptional level. The epigenetic ther-
apy aims to activate the expression of those genes but has not yet made sufficient 
progress.

PWS patients must be followed throughout their lifespan.
Recent guidelines recommend a multidisciplinary approach to the clinical man-

agement of PWS patients, patient- and family-centered [71]. It is crucial that parents 
are informed about the disease early and helped over time because long-term caring 
for offspring with PWS is stressful. Practical and emotional supports are neces-
sary [72].

The high frequency of psychiatric disorders and problematic behaviors requires 
the regular availability of psychological and psychiatric care [73], still inadequate 
[45]. Psychiatric drugs are used on the basis of clinical judgment, but there are no 
randomized controlled trials that demonstrate their effectiveness [71]. For skin pick-
ing, interventions aimed at improving the modulation of emotions and control of 
compulsive behaviors can be helpful [47].

Cyclical rehabilitation programs (behavior rehabilitation, speech-language ther-
apy, physiotherapy, physical exercise training, nutritional management) may be 
beneficial [74].

The treatment of endocrine problems is essential for the health of people with 
PWS [27]. In particular, growth hormone (GH) therapy improves stature, body 
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composition, and BMI. Early and prolonged treatment with GH can also have some 
beneficial effects on motor and cognitive abilities [41, 75].

PWS patients have a lower salivary flow with a more acidic pH. They very often 
suffer from caries and gingivitis, and dental care is a necessary component of treat-
ment [76].

Controlling nutrition is essential to prevent serious weight gain.
During childhood, feeding control is sometimes possible because it is largely 

entrusted to parents. But in adolescence, dietary transgressions become increasingly 
frequent, and attempts to regulate nutrition often lead to violent reactions.

Various dietary strategies have been used in the treatment of obesity of people 
with PWS, including the Modified Atkins Diet (high fat and low carbohydrate) [77], 
with modest and uncertain results. The abovementioned guidelines recommend [71]:

 – Caloric restriction depending on physical activity
 – Vegetables and grains
 – No sugars and artificial sweeteners
 – Protein at every meal
 – Water consumption (that PWS patients tend to reject)

A study of gut microbiota components in a cohort of children and adolescents 
with PWS suggested that increasing fruit intake and limiting meat could be helpful 
in managing body weight [78].

In the treatment of an 18-year-old girl with PWS and a body weight of 161 kg, it 
was found useful in the short term to associate liraglutide with an aggressive restric-
tion of calories (200 kcal/day). After discharge, she maintained a weight of just over 
100 kg with 1000 kcal/day for 1 year [79].

PWS patients, compared to people with non-PWS obesity, show less spontane-
ous physical activity and more sedentary time. Supervised home-based exercise 
sessions are recommended [80].

Bariatric surgery is used in PWS [81], even in children and adolescents [82, 83], 
with severe obesity and after the failure of noninvasive treatments.

Intellectual disabilities and young age pose important ethical problems, even in 
case of serious life-threatening conditions [84]. A multidisciplinary team should 
evaluate the surgical indication and follow the patient and her/his family for a long 
time after the operation.

A study analyzed the results of laparoscopic sleeve gastrectomy (LSG) in 24 
pediatric patients (mean age 10.7, range 4.9–18) with PWS. Follow-up data for up 
to 5 years showed significant weight loss without mortality or slowing of growth. 
Many medical comorbidities improved [83].

However, there is still a lack of convincing data and long-term follow-up on the 
efficacy and safety of bariatric surgery in PWS patients. Some studies are not 
encouraging.

A prospective multidisciplinary survey evaluated five patients with PWS (two 
males, mean age 19.2 ± 3.0 years) 10 years after surgery (two sleeve gastrectomy, 
two one-anastomosis-gastric-bypass, and one Roux-en-Y gastric bypass). The 
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average percentage of total weight loss was highest after 2 years (24.7%). It dropped 
to 11.9% after 5 years and to 0% after 10 years. None of the comorbidities present 
at the beginning had disappeared [85].

In four patients (two men) with PWS and severe obesity, bilateral electrode 
implantation in the lateral hypothalamic area was used. Deep brain stimulation was 
ineffective: body weight increased, and two patients developed manic symp-
toms [86].

33.10  Concluding Remarks

At present, it is not possible to achieve a stable recovery of many medical problems, 
challenging behaviors, and psychiatric symptoms of PWS, including eating and 
weight disorders. The disease creates a troublesome burden for patients and their 
caregivers.

The family should be helped from the first detection of the disease with informa-
tion and psycho-educational interventions directed to behavioral problems as well 
as diet and physical activity management.

In the future, while waiting for epigenetic therapies, new drugs in the study 
might enrich the therapeutic resources [87].

Despite its current limitations, the treatment of PWS is expensive. A study found 
that the total annual direct medical costs of patients with PWS were 8.8 times higher 
than those of a control group [88].
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34.1  Turner’s Syndrome or Ullrich-Turner’s Syndrome: Some 
Historical Steps

In 1930 Otto Ullrich (1894–1957), a German pediatrician, described the case of an 
8-year-old girl with low-set auricles, webbed neck, short stature, and lymphedema 
of the hands and feet [1].

Eight years later, the American endocrinologist Henry H. Turner (1892–1970) 
published an article [2] about the syndrome that now bears his name: Turner’s syn-
drome (TS).

Turner described seven women, between the ages of 15 and 23, with the follow-
ing features: webbed neck, low posterior hairline, cubitus valgus, short stature, and 
lack of sexual development. Symptoms and signs were very similar to those of 
Ullrich’s case. Turner tried to treat his patients with pituitary extracts, but without 
any result.

In the 1940s, endocrinological studies revealed primary ovarian failure associ-
ated with elevated levels of gonadotropins in TS, and Turner himself observed that 
his patients responded to estrogen therapy with an increase in uterine and breast 
volume [3, 4].

In the following decade, TS was linked to a genetic anomaly.
In 1954 a brief article was published on three cases of TS with aortic coarctation 

and sex chromosome abnormality [5]. Then, in 1959, Charles Ford and colleagues 
published a case report about a 14-year-old girl with gonadal dysgenesis, TS symp-
toms and signs, and a 45,X karyotype [6].
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A few years later, in 1963, Ferris Pitts and Samuel Guze published the first 
known case report of an association of TS with anorexia nervosa (AN) [7].

Lastly, Ullrich’s patient was studied again in 1987, and a cytogenetic analysis 
found a 45,X chromosomal constitution [8].

The eponym Ullrich-Turner’s syndrome, sometimes used in Europe, is due to 
Ullrich’s first description of this clinical picture.

34.2  Definition and Epidemiology

TS is a sex chromosome disorder with a complete or partial absence of the second 
X chromosome. In about 60% of TS cases, the karyotype is a pure X monosomy 
(45,X). 20% of women with TS have two X chromosomes (46,XX), but one is 
incomplete or has a different structure, e.g., a ring or two long arms instead of one 
long and the other short. It is also possible that, in the same individual, there are cell 
lines with different karyotypes (mosaicism). Different types of mosaicism are 
described, such as 45X/46XX, 45X/46XXX, and 45X/46XY [4, 9].

TS has often been defined as agenesis or gonadal dysgenesis to indicate total or 
partial gonadal developmental defects [10, 11]. In TS, gonadal degeneration is 
mostly late fetal/neonatal. The ovarian lesion (“streak gonads”) leads to hypergo-
nadotropic hypogonadism, amenorrhea, sexual infantilism, and metabolic and 
endocrine disorders.

In a fair percentage of cases, up to 40%, spontaneous pubertal development 
occurs before premature gonadal failure [12].

The presence of cells with Y chromosome material (45X/46XY mosaicism), a 
rare occurrence, generally does not determine male characteristics, nor does it abso-
lutely exclude the possibility of spontaneous pubertal development and spontaneous 
menarche, but there is a risk of malignancy (gonadoblastoma) [13].

Persons with TS are short in stature. Mosaicism is generally associated with 
taller stature and less marked phenotypic alterations. However, the correlations 
between genotypic and phenotypic characters are still little known [4, 14, 15].

TS is one of the most frequent chromosome abnormalities and is the most com-
mon sex chromosome anomaly in women.

TS affects about 1 in 2500 female live births [9]. The number of women with TS 
in the world would be around 1.5–2 million.

It is much more common in stillbirths and spontaneous abortions. It is believed 
to be present in about 3% of all female fetuses and is responsible for 7–10% of all 
miscarriages [12].

34.3  Turner’s Syndrome, Medical Comorbidity, and Mortality

Throughout life, TS is associated with increased medical morbidity and premature 
mortality. Diseases, of course, contribute to worsening the quality of life, in particu-
lar the health-related quality of life (HR-QoL) [16].
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Hypogonadism with estrogen deficiency and infertility are characteristic clinical 
data of TS. Hypogonadism is hypergonadotropic, but a rare case of TS with hypo-
gonadotropic hypogonadism and hyperthyroidism (Graves’ disease) has been 
described [17].

Congenital cardiovascular, kidney, and skeleton malformations (e.g., microgna-
thia, ogival palate, short fourth metacarpal, scoliosis), aortic diseases (dilation, 
coarctation, dissection), hypertension, lymphedema of hands and feet, and hypoacu-
sis are frequent. There is an increased risk of diabetes (both type 1 and 2), auto- 
immune disorders, coeliac disease, hypothyroidism and other endocrinological 
diseases, inflammatory bowel disease, intestinal angiodysplasia, obesity, and 
osteoporosis.

A retrospective study of 317 patients with TS followed from 1950 to 2017 [18] 
found the following results:

 – Average age at the beginning of the study 22 ± 18 years old
 – Average age at diagnosis 9 years (range 2–12)
 – Pure X monosomy 37%
 – Weight kg 57 ± 11
 – Height cm 143 ± 16
 – Body mass index kg/m2 26 ± 8
 – Hypertension 31%
 – Hyperlipidemia 25%
 – Diabetes mellitus types 1 and 2 12%
 – Hypothyroidism 33%
 – 46 patients died (mean age at the time of death, 53 ± 17 years)
 – Major causes of death: cardiovascular disease, liver disease, and malignancy.

34.4  Fertility

In TS, there is a very high risk of premature ovarian failure (POF), mostly occurring 
before puberty.

However, 5%–20% of women with TS have spontaneous pubertal development 
with menarche [19, 20].

2%–8% of women with TS have spontaneous pregnancies, mostly reported in TS 
with mosaicism. Frequent outcomes of pregnancies in TS are miscarriages, perina-
tal deaths, and malformations (TS, Down’s syndrome), while only in 38% of cases, 
infants are healthy [12, 21, 22].

In addition to adoption, for about 30 years, women with TS who want to have a 
child and have not yet lost their ovarian reserve may be offered in vitro fertilization 
of their oocytes with subsequent intrauterine embryo transfer. Embryonic biopsy 
with preimplantation genetic diagnosis is recommended [23, 24].

In cases of TS with spontaneous menarche, fertility preservation strategies have 
also been available for use before ovarian failure occurs. The method is controlled 
ovarian stimulation with cryopreservation of oocytes [25, 26]. An international 
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panel of experts (gynecologists, endocrinologists, medical ethicists, and 20 women 
with TS) concluded that ovarian tissue cryopreservation (OTC) should be offered to 
young women with TS and spontaneous menarche [27].

A recent study described its application in three women with spontaneous men-
arche and no spontaneous pregnancy [28]. The intervention took place when they 
were 17, 26, and 27 years old, respectively. BMI values were normal. There was a 
success in all three cases, including the pure monosomy case (45,X), without nega-
tive side effects. At the time the work was published, oocytes had not yet been used 
for in vitro fertilization.

Other possibilities offered to meet the maternity demand of women with TS are 
currently the donation of oocytes or embryos and gestational surrogacy [26, 29, 30].

It is argued that infertility severely damages the quality of life of women with TS 
[26]. But what psychic effects does a spontaneous pregnancy have on a woman with 
TS? And how can be experienced motherhood achieved with the new technical 
devices, more or less authorized by the various legislations?

New possibilities raise further and challenging questions.

34.5  Turner’s Syndrome, Neurocognitive Development, 
Psychosocial Adjustment, and Psychiatric Comorbidity

Neuroimaging studies have reported several anatomical and functional differences 
in the brain of women with TS, at various levels, compared to age-matched controls. 
Decreased gray matter volumes appear in the premotor, somatosensory, and parieto- 
occipital cortex. The neuroanatomical profile observed in adulthood is already pres-
ent at the age of 1 year [31, 32].

A study of temperamental characteristics and cognitive and adaptive functioning 
in 1-year-old girls with TS found no major differences from controls and normative 
values. The early neuroevolutionary profile (1–2 years) appeared overall positive 
except for some deficits in fine movements and visual-perceptual abilities [33].

In school age and adolescence, from the neurocognitive point of view, verbal 
skills and language are generally normal; on the contrary, TS girls may perform 
more poorly than control girls on mathematical and non-verbal abilities (visual- 
motor skills, attention, etc.) [34, 35].

The ability to read facial expressions and recognize emotions, especially fear, 
seems, in some cases, diminished as in autism spectrum disorders [36, 37].

With regard to psychosocial adaptation, Ullrich’s first patient was studied again 
in 1987 at the age of 66. In all cells examined, she showed a karyotype 45,X which 
confirmed the diagnosis of TS and excluded that of Noonan syndrome. She was 
144.5 cm tall and had primary amenorrhea and a lack of maturation of secondary 
sexual characteristics. Nevertheless, according to the authors, she had adapted quite 
well to her condition both personally and at work [8].

However, in TS, various factors may favor psychic suffering and the develop-
ment of psychopathological symptoms, including negative body image and dis-
turbed eating behavior, already in adolescence:
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 – Physical abnormalities
 – Tendency to obesity
 – Pharmacological induction of puberty
 – Need for regular medical check-ups and ongoing care

TS almost always results in short stature with short legs and a short neck. Cubitus 
valgus (the forearm is angled out of the body when the arm is fully extended) and 
Madelung deformity (bayonet deformity of the wrist) are frequent, due to defects in 
the development of the ulna and radius.

Various other anomalies of physical appearance may be more or less evident 
such as low posterior hairline, low-set ears, micrognathia, high arched palate, and 
pterigium colli (webbed neck).

These characteristics are the same in different ethnic groups [38] and influence, 
obviously, the discomfort and dissatisfaction of the body and the difficulties in 
social relations.

On the psychological level, in many cases of TS immaturity, low self-esteem, 
social insecurity, and excessive shyness were found [39–41].

Young women with TS explicitly report anxiety and difficulties in social rela-
tionships that tend to intensify in adolescence, when they feel “out of sync” in the 
peer group [42].

Even in adulthood, the quality of psychological and social as well as physical life 
is significantly lower than in controls [16, 40].

Skuse and colleagues have found poorer social skills and greater difficulty of 
adaptation in women with TS whose X chromosome derives from the mother than 
those in which it derives from the father [43].

Regarding the association with mental disorders, Cardoso and colleagues exam-
ined 100 women with TS with structured clinical interview for DSM-IV after sus-
pending hormone replacement treatment for 2  weeks. The average age was 
34.7 years (range 16–61). The criteria for the diagnosis of an anxiety or depression 
disorder, current or past, were met in 52 cases and those for an eating disorder in the 
past in 6 cases [44].

The research is among the few to have used a structured clinical interview on 
a large sample. It has the limit of having used a sample of volunteers, presum-
ably healthier and more willing to social contact than the average of people 
with TS.

Moreover, a recent systematic review of the literature [45] found that, in con-
trolled studies, women with TS suffer from more frequent and more severe depres-
sive symptoms than controls, already in adolescence and even more so in adulthood.

34.6  Turner’s Syndrome, Feeding, Eating, 
and Weight Disorders

In life, a woman with TS can present feeding and eating disorders and body weight 
abnormalities by default or excess.
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A case-control study [46] of ten infants with TS observed during meals found, in 
addition to other well-known abnormalities:

 – Marked hypotonia of lips and cheeks
 – Ogival palate, high narrow, hyper-convex (high-arched)
 – Dysfunctional tongue movements
 – Less developed chewing skills
 – Shorter mealtimes
 – Lower body weight than controls at 6, 12, and 15 months of age
 – Parents reported that difficulties in feeding girls with TS were present 

from birth.

Other works have confirmed that in most cases of TS, from birth to 3 years of 
age, there is poor appetite, difficulty in chewing solid food, and frequent vomiting 
[47, 48].

Since 1963 [7], several cases of association of TS with AN and one with bulimia 
nervosa (BN) [44] have been reported. These are mostly case reports. In 1973 there 
were at least seven published cases of association of TS with AN [49], in 1975 nine 
[50], and 1983 twelve [51].

A question immediately arose: should TS be considered a risk factor for the 
development of AN?

In 1981 Darby and collaborators described the eleventh documented co- 
occurrence of TS with AN [52]. They reported that for some authors the association 
was not accidental [53] but added that subsequent evidence depicted that the fre-
quency of the association between the two clinical pictures was no higher than that 
expected by chance.

Larocca, discussing a clinical case, advanced the hypothesis that the TS-AN rela-
tionship was mediated by a mood disorder and that anorexic symptoms were sec-
ondary to depression [54].

As already mentioned, in a sample of 100 TS patients examined with SCID- 
DSM- IV, six had previously suffered from eating disorders (five AN and one 
BN) [44].

Darby’s question—cause or coincidence—has come back systematically and has 
entered into the framework of a multifactorial, multidimensional vision of the AN 
etiology. Cognitive deficits that invest the social relationship skills associated with 
low levels of self-esteem and body dissatisfaction are common in TS [39, 55] and 
represent possible premises for the development of anorexic symptoms.

In commenting on the onset of AN in a girl with Turner’s mosaic (X0/XX), 
Fieldsend has opportunely recalled that the eating disorder has a multifactorial eti-
ology and the chromosomal anomaly with its consequences can be a not determin-
ing but concurrent factor [56].

Thirty years later, this position is still to be shared. The frequency of the associa-
tion between TS and AN does not seem significantly higher than a random coinci-
dence. But this does not take away the fact that, in every single life story, the 
connections between being affected by TS and developing psychopathological 
symptoms must be sought.
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The case of a woman, described with care and acumen in 1975 by a psychiatrist 
and a gynecologist, is still instructive [50]. The diagnosis of TS had already been 
suspected on a clinical basis (growth retardation, primary amenorrhea) but was con-
firmed, by chromosomal analysis (45,X), only at the age of 37 years when she was 
admitted for the third time for AN.

The girl was treated from the age of 15 with Physex (human chorionic gonado-
tropin, hCG) and then, from the age of 27, with Anovlar, an oral estroprogestin 
contraceptive.

She was married at 21 years. At the time of the wedding, she weighed 60 kg and 
kept that weight for a long time. At 29, with her husband, she adopted a child.

After a short time, this woman began to feel too fat, started a diet, and dropped 
to 29 kg (height 152 cm) with various hospitalizations. She seemed depressed and 
non-committed, manifested thoughts and behaviors typical of AN, was physically 
overactive, and pushed her son to overeat. The personality was very immature. She 
used to dress “in a very feminine way … to underline her gender role, as several 
Turner patients do [57]” [50] (p. 32).

About the relationship between adoption of a child and onset of AN symptoms, the 
authors wrote: “(…) she in the past had tried to reestablish a small girl status in her 
own home, which resulted in rivalry with her adopted 7-year-old son for her husband’s 
attention. She often by slip of the tongue referred to her husband as ‘father’” [50] 
(p. 33). The fear of growing up—“flight from growth”—is a feature of the AN [58].

This medical history suggests ancient and still open questions:

 – Is TS’ association with AN meaningful?
 – What weight can TS be given as a risk factor for the development of AN?
 – Can hormone treatments be precipitating factors?
 – What is the role of biological factors related to the chromosomal anomaly?
 – What is the role of psychological factors and life events?

In 1993, Muhs and Lieberz published a literature review of 21 cases of associa-
tion between AN and TS reviewed from a psychodynamic point of view [59].

Some observations continue to be valid and useful for medical and psychological 
interventions that should always take individual differences into account. It’s worth 
remembering three notes:

 – The childhood and adolescence of a girl with TS are marked by somatic deformi-
ties, starting with her short stature, and other deficits that lead to painful narcis-
sistic wounds

 – In this season of life, the quality of family relationships plays an essential part.
 – It should be remembered that AN mostly occurs after puberty. Drives, emotions, 

and conflicts related to sexuality and gender role can intervene in the connection 
between the onset of hormonal treatment and the development of anorexic symp-
toms in a girl with TS.

Already in 1989, the authors of a case study wondered whether the hormonal 
treatment needed for TS could contribute to the pathogenesis of AN: in a 
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14-year- old girl with TS, anorexic symptoms appeared shortly after the start of 
treatment with estrogen [60]. This relationship is frequent in cases of AN in TS.

It’s not just estrogen that’s at stake. Nicholls and Stanhope, in 1998, published a 
letter in which they described two cases of TS with AN, arising from a weight 
slightly above normal (109% and 107%) [61]. One girl’s AN started at 16, and the 
other at 15.5. For both the treatment protocol included in addition to ethinylestradiol 
an anabolic steroid, oxandrolone. Oxandrolone stimulates appetite and promotes 
weight gain through lean mass gain. In these two cases, it was interrupted after the 
appearance of AN, but its possible pathogenetic contribution remains uncertain.

In TS eating symptoms can be associated or alternate with other psychopatho-
logical symptoms. In a young girl with TS, depressive symptoms appeared at the 
age of 11; at 17 years of age, those of AN were added; and, when eating habits 
normalized, the depression continued [54]. A young woman with TS at 19 years of 
age met diagnostic criteria for AN, attention-deficit/hyperactivity disorder (ADHD), 
bipolar disorder type 1, and obsessive-compulsive disorder (OCD) [62].

The co-occurrence with AN is the one that has attracted the most attention. 
However, the association of TS with overweight and obesity is much more frequent.

Turner’s seminal article [2] included a picture of six women observed in the 
1930s. The women were photographed naked. A height marker demonstrates short 
stature, but in none is an obesity condition recognizable [4].

On the other hand, case reports from the 1960s and 1970s [63, 64] already spoke 
of obesity, and it has long been known that overweight/obesity and obesity-related 
diseases are frequently observed in TS. They contribute to worsening morbidity, 
mortality, and quality of life and may be associated with disturbed and unhealthy 
eating behaviors.

In a large long-term outcome study of 317 patients [18], body mass index (BMI) 
was 26 ± 8. BMI was >25 in 50% of patients, and many cases showed signs of meta-
bolic syndrome.

A Japanese study found that in a sample of 426 patients with TS aged 15–39 years, 
106 had a BMI ≥ 25 kgm2: the prevalence (24.7%) was significantly higher than that 
of the general female population (9.4%). Many women had obesity-related dis-
eases [65].

One of the rare longitudinal cohort studies followed 98 TS patients (30 with 
monosomy 45,X) from childhood to early adulthood. BMI percentiles and meta-
bolic comorbidities significantly increased over time, and group 45.X was at greater 
risk [66].

Hormone replacement therapy and, in particular, progestins contribute to body 
weight gain from adolescence onward [67].

34.7  Differential Diagnosis

The diagnosis of TS is based on the karyotype analysis.
It can also be performed in prenatal age when the fetal ultrasound shows ele-

ments of suspicion (e.g., cystic hygroma, kidney, or heart abnormalities) or at birth, 
but mostly the condition is recognized during childhood.
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In several cases, especially in girls who have spontaneous puberty, the diagnosis 
is made only in adulthood.

TS must not be confused with Noonan syndrome.
Some symptoms are similar, such as short stature, webbed neck, facial dysmor-

phism, developmental retardation, and congenital heart defects. Relatively frequent 
are psychopathological symptoms [68] and childhood feeding disorders [69]. A 
case of association with AN has also been described [70], while obesity rates seem 
lower than that in the control population [71].

However, Noonan syndrome is a genetic disease, but there are no chromosomal 
abnormalities. It is more prevalent than TS and affects both men and women [72].

34.8  Treatment

TS is a lifelong diagnosis. Therapeutic interventions and their frequency must be cut 
on an individual basis. The rate of follow-ups depends on the morbidity burden.

A recent case study may be educational because it reports some particular conse-
quences of non-treatment [73].

In a 64-year-old woman treated for microcytic anemia, the diagnosis of TS was 
suspected based on two characteristic signs: the fourth finger of her left hand (ring 
finger) was very short, and her left wrist had a Madelung’s deformity. The X-ray 
showed abnormal shortness of the left fourth metacarpal and subluxation of the 
distal part of the ulna. The patient reported untreated primary amenorrhea, and the 
karyogram showed total monosomy X confirming the diagnosis of TS.

Why did anemia occur? The cause was blood loss due to an ulcer in the gastric 
cavity, secondary to prolonged use of non-steroidal anti-inflammatory drugs. The 
low level of estrogen had always caused severe osteoporosis with vertebral frac-
tures, chronic osteoarticular pain, and continued use of painkillers without 
gastroprotection.

In fact, in TS female hormone replacement therapy (HRT) is necessary. After 
puberty induction, women with TS generally continue to receive cyclic estro- 
progestin therapy.

But what are its long-term effects?
A Danish study compared women treated with women never treated: HRT did 

not reduce mortality but showed beneficial effects on comorbidity with less drug use 
and less hospitalization [74].

Therapies affect appetite and eating behavior of girls with TS and parents’ 
attitudes.

Oxandrolone has already been mentioned [61] and is used to promote growth, 
even stature [75]. Furthermore, TS is a registered indication for treatment with 
growth hormone (GH). It has been found that girls with TS treated with growth 
hormone (GH) eat more, have less fat mass, and have less conflict with their parents 
over food [76].

The risk of developing an excess of adiposity, a metabolic syndrome, and a non- 
alcoholic fatty liver disease (NAFLD) is rather high in TS, and cardiovascular dis-
ease and NAFLD disease are two leading causes of premature mortality.
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Treatment suggests:

 – Avoiding excessive increases in body weight
 – Paying attention to lifestyle
 – Promoting a healthy diet and an adequate level of physical activity
 – Controlling liver function once a year

Women with TS, both teenagers and adults, tend to engage little in physical 
activity and to overestimate it [77]. This attitude is consequent to the physical and 
psychological problems associated with TS but tends, on the other hand, to accentu-
ate them, including overweight and associated pathologies [78].

Pterigium colli, when accentuated, can contribute to aesthetic discomfort and 
require surgical correction.

Puberty is, in general, a time of risk for the development of psychopathological 
symptoms. This remark also applies when puberty is artificially induced.

Recent guidelines recommend the development of social skill training interven-
tions [42], but in several cases, this kind of psycho-educational help may not be 
sufficient.

As already mentioned, women with TS have long been reported to have psycho-
social problems and psychiatric comorbidities, including eating and weight disor-
ders [40]. And it is likely that many psychopathological symptoms escape 
observation by doctors or are underestimated in the face of physical problems [62].

Periodic checks and treatment plans should also take these aspects into account, 
but the attention is still inadequate [79].

34.9  Conclusive Remarks

No psychiatric component is a regular part of TS. However, depressive disorders, 
anxiety disorders, and anorexia nervosa have been documented in several cases of TS.

Although there is no evidence in the literature that women with TS have a higher 
risk of developing AN or other eating disorders, treatment must be adequate in cases 
where comorbidity occurs.

Especially the most recent studies show that the prevalence of overweight, obe-
sity, and obesity-related diseases in TS is high. This fact suggests that attention 
should be paid to eating patterns and physical activity.
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35.1  Background

Lipodystrophic disorders are a heterogeneous group of rare syndromes character-
ized by an abnormal physical appearance, due to a generalized or partial loss of 
subcutaneous adipose tissue [1]. The worldwide prevalence of non-HIV-related 
lipodystrophy is estimated to be 3.07 cases per million [2]; however, since the dis-
ease is unknown to most clinicians, the true prevalence is thought to be higher. 
Lipodystrophic patients are mainly females [3, 4], possibly because adipose tissue 
abnormalities and the related metabolic alterations become more evident than 
in males.

Due to the reduction of physiological sites of energy stores, triglycerides of 
exogenous and endogenous origin are accumulated in places such as the liver, skel-
etal muscle, heart, kidneys, and pancreas, predisposing to the development of insu-
lin resistance and its complications: diabetes mellitus, dyslipidemia, hepatosteatosis, 
acanthosis nigricans, and polycystic ovary syndrome [1, 5, 6]. Loss of adipose tis-
sue leads also to a proportional reduction of serum leptin levels, an adipokine pro-
duced exclusively by adipocytes. Leptin acts as a modulator of appetite (reducing 
caloric intake acting on both homeostatic and hedonic components of eating regula-
tion), prevents lipotoxicity, increases glucose uptake in skeletal muscle, reduces 
hepatic gluconeogenesis, modulates immune responses, and influences bone remod-
elling and gonadotropins release. This state of leptin deficiency triggers hyperpha-
gia and a vicious circle supporting the ectopic accumulation of lipids [1, 5–10].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-81174-7_35&domain=pdf
https://doi.org/10.1007/978-3-030-81174-7_35#DOI
mailto:giovanni.ceccarini@unipi.it
mailto:ferruccio.santini@med.unipi.it


348

Lipodystrophic syndromes are characterized by a very heterogenous phenotype 
and are usually classified as acquired or inherited (Fig.  35.1). There are partial 
forms, characterized by a regional fat loss, and generalized forms where subcutane-
ous adipose tissue is completely absent [1, 5, 7, 9]. Besides the metabolic complica-
tions, changes of the body shape and the related psychological distress are a major 
concern for patients suffering from this disease. Loss or abnormal distribution of 
adipose tissue produces different phenotypes that characterize the various types of 
lipodystrophies [5]. Patients with familial partial lipodystrophy of Dunnigan type, 
one of the most common subtypes, are characterized by a Cushingoid appearance 
with thin limbs, hump, moon face, and marked fat accumulation at the level of the 
neck [1, 5, 11]. Another partial familial form, known as Kobberling syndrome, is 
characterized by a marked loss of adipose tissue in the limbs (mainly lower) and in 
the buttocks, associated with abdominal obesity [12]. In patients with Barraquer- 
Simons syndrome, an acquired partial lipodystrophy, the loss of fatty tissue follows 
a craniocaudal progression pattern: there is an initial loss of fat in the face, followed 
by the shoulders, the upper limbs, and the abdomen, while fat is preserved in the 
lower limbs [5]. There are many other forms of lipodystrophy with peculiar pheno-
types, which impact body shape: in some congenital lipodystrophies, the loss of 
adipose tissue is associated with an accelerated aging causing severe aesthetic 
impairment [9]. Prominent musculature and subcutaneous veins; buffalo hump; 
small size breast; acromegaloid features such as enlarged feet, hands, and jaw; man-
dibular and clavicular hypoplasia; elfic/triangular face; beak/pointed nose or wide 
nasal bridge; and various progeroid features may characterize specific lipodystro-
phy subtypes. In some partial forms, the normal body shape is preserved with a 
minimal loss of fat in very localized areas. Some syndromes may be associated with 

Fig. 35.1 Classification of lipodystrophies, from (Ref. [9]), modified
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peculiar comorbidities such as deafness, immune defects, bone cysts, cardiomyopa-
thies, or heart conduction defects [1, 5, 4, 11].

Fat loss is permanent, and treatment aims at improving the associated complica-
tions, first of all the metabolic abnormalities, by dietary intervention (hypolipidic, 
hypoglucidic, and normal or low-calorie diet), physical activity, and, when indi-
cated, conventional drugs [4, 9]. Unfortunately, the compliance to dietary and life-
style modifications is not always optimal, mainly because of the voracity driven by 
hypoleptinemia. In the most severe forms, hormonal replacement therapy by recom-
binant human leptin, named metreleptin, is an option. Approved by the Food and 
Drug Administration (FDA) in the USA since 2012 and by the European Medicines 
Agency (EMA) in Europe since July 2018, metreleptin induces satiety allowing 
easier adherence to dietary indications [4, 13]. Moreover, it has been recently shown 
that metreleptin therapy is capable of producing metabolic improvement, indepen-
dently of the reduction of caloric intake [14].

35.2  Historical Perspectives

Case reports describing an association between the onset of lipodystrophy and men-
tal illness have been published since the 1920s. Initially, a possible involvement of 
the central nervous system in the etiology of the syndrome was postulated. The 
onset of lipodystrophy was described after organic brain diseases: traumatisms 
(cerebral concussion), infections (encephalitis, meningitis), and neuroendocrine 
disorders (anterior hypothalamus lesions and pituitary diseases). Lipodystrophy 
was also described in patients affected by epilepsy or chorea, and the etiology of the 
disease was initially attributed to a primary neural alteration [15, 16]. Fascinated by 
the hypothesis of a connection between brain diseases and lipodystrophy, in the 
1950s, R. Gibson, the director of an institution for the treatment of mental disorders, 
conducted a survey among 400 patients of his institute and found three patients with 
a lipodystrophic phenotype: a high prevalence for such a rare disease [17].

In the same years, some cases of psychological flare-up associated with lipodys-
trophy were reported; in particular, the onset of lipodystrophy was described in 
conjunction with personality changes (e.g., mental instability, aggressiveness and 
suicide attempts, psychosis), supporting the idea that lipodystrophy can predispose 
to psychological and psychiatric disorders [16].

The efforts of those authors to identify an etiological association between brain 
diseases and lipodystrophies were subsequently proven to be unsupported; indeed, 
only in very rare cases a connection between lipodystrophy and neurological dis-
eases does actually exist. This is the case of the Berardinelli-Seip type II congenital 
lipodystrophy (BSCL-2), one of the most severe types of lipodystrophy, character-
ized by a generalized lack of adipose tissue, which in 80% of subjects is associated 
with a mild/severe mental retardation. BSCL-2 is transmitted as an autosomal reces-
sive trait, and the disease-determining gene (BSCL-2), identified in 2001, encodes 
for an integral membrane protein of the endoplasmic reticulum, named Seipin, with 
an established role in the adipogenesis (it is involved in the formation of lipid 
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droplets, lipolysis, metabolism of phospholipids, and calcium homeostasis in the 
endoplasmic reticulum); even if its function in the brain is not fully known, it is 
highly expressed in this site, and it is supposed to be responsible of the intellectual 
impairment associated with lipodystrophy, probably by a dysregulation of synaptic 
function [18–23]. A role for Seipin in neurological diseases is proved also by its 
involvement in some types of neuropathies, such as Celia’s encephalopathy, a severe 
progressive neurodegenerative disease that can be associated with lipodystrophy. It 
has been postulated that the peculiar mutation of BSCL-2 leads to the accumulation 
of an aberrant protein (Celia seipin) in the neurons, responsible for cellular apopto-
sis [23].

Recently, different authors described four cases of children affected by acquired 
lipodystrophy associated with brain tumors (one craniopharyngioma and three 
astrocytomas). In these cases there was a temporal connection between removal of 
the tumor and an improvement of the lipodystrophy. The involvement of paraneo-
plastic autoantibodies in the etiology of lipodystrophy has been hypothesized, and 
an imaging study of brain in all children affected by acquired lipodystrophy is 
advised to exclude the coexistence of a cerebral neoplasia [24, 25].

35.3  Psychopathological Comorbidities

After the cases described in the 1950s, research has focused primarily on the meta-
bolic complications related to lipodystrophies, and only recently there has been a 
renewed interest in the study of psychiatric comorbidities in affected patients. 
Indeed, both the European and American guidelines recommend the assessment of 
the psychopathological profile of lipodystrophic patients, to refer them to mental 
health professional for psychiatric and psychological support, if needed [4, 9, 16].

Scientific evidence indicates how lipodystrophic patients experience more psy-
chological distress (Fig.  35.2) compared to the normal population or to patients 
affected by diabetes or morbid obesity [26, 27]. In two studies, comprising a total 
sample of 39 lipodystrophic subjects, 54% were affected by mood disorders [28, 
29]. In the study conducted on 23 subjects with partial lipodystrophy (18 women 
and 5 men), the predominant mood disorder was depression, which affected 43% of 
the subjects, a higher proportion than that reported in diabetic patients (32%) [26, 
29]. At variance, in the study conducted on a heterogeneous population of 16 lipo-
dystrophic patients affected by partial or generalized forms, anxiety disorders were 
predominant (50%) [28]. There are many potential causes for the psychological 
distress observed in these patients. They report a sense of frustration due to the 
diagnostic delay. Achievement of a proper diagnosis may represent a positive, albeit 
transient, aid, and new frustration arises from the awareness that lipodystrophy is a 
chronic condition. A partial relief can be obtained by treatment of metabolic comor-
bidities, but aesthetic affliction has little chance to benefit from various therapies. 
Another frequent complaint of patients with lipodystrophy regards the need to pro-
vide to other people frequent explanations for their condition, denying, for example, 
of being anorectic and often not being taken seriously [30].
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Lipodystrophic patients may exhibit body image disorders and develop chronic 
distress similarly to obese patients [28]. An altered distribution of adipose tissue 
modifies the body shape, and the risk of developing anxiety, depression, and low 
self-esteem is higher in lipodystrophic patients, especially women, in analogy with 
what occur to people suffering from other dysmorphisms [30]. In a study that evalu-
ated the impact of lipodystrophy on body image, the sample of patients who con-
sented to participate to the study consisted mainly of women, and only one man out 
of the five selected agreed to be enrolled [30]. The authors hypothesized that lipo-
dystrophic men may be less influenced by changes of their body appearance and 
therefore would not be interested or not feel comfortable talking about this issue. At 
variance, women would be more frustrated by the dysmorphic features that charac-
terize the disease and negatively affect their canons of femininity. Indeed, the lipo-
dystrophic phenotype may be associated with muscular hypertrophy; hirsutism; 
masculinization; loss of female shapes caused by lack of adipose tissue from cheeks, 
buttocks, legs, and breasts; and adipose accumulation in abnormal sites such as 
neck, hump, and pubis [30]. Patients report that a critical time for the appearance of 
psychological distress is during adolescence, when the differences between male 
and female become more pronounced. It is common in clinical practice to find lipo-
dystrophic women who complain having been bullied for their physical appearance 
and ask to undergo surgical procedures for aesthetic purposes (such as breast 
enlargement, liposuction of fat accumulated in ectopic sites) [30]. The chronic dis-
comfort that patients affected by lipodystrophy experience in their daily lives, feel-
ing observed and judged, could lead them to paranoid ideation [28].

Not all subjects are equally affected by the distressing effect of physical defects. 
The environment, e.g., the familiar support, could be crucial in this regard. Different 
authors report that lipodystrophic patients do not feel sufficiently understood by 
family members; it is possible that an effective support may derive from getting to 

Fig. 35.2 Psychopatho-
logical and psychiatric 
disorders associated with 
lipodystrophy (BED Binge 
eating disorder). Data 
obtained from (Refs. [28, 29])

35 Eating Behavior and Psychopathology in Non-HIV Lipodystrophic Patients



352

know other people affected by a similar condition through patient associations or 
social networks, since it is easier to interact with people who have a direct experi-
ence of the disease, without having to give them discomforting explanations [28, 30].

A relevant proportion of patients (78.3%) suffer from chronic pain of different 
origins: neuropathic, arthritic, fibromyalgic, and myopathic [28, 29]. The preva-
lence of a somatic symptom disorder with predominant pain has been found in up to 
25% of lipodystrophic patients; the origin of pain could depend on the ectopic accu-
mulation of lipids in the muscles or the nerves. Chronic pain interferes with daily 
life by multiple means, and the consequent reduction of physical activity contrib-
utes to worsening of metabolic complications. Chronic pain, anxiety, and depres-
sion are overlapping disorders, and each one concurs to the development or the 
worsening of the others [31]. By assessing pain on WHYMPI (West Haven-Yale 
Multidimensional Pain Inventory) scale, it has been shown that pain negatively 
affects social and personal life, similarly to what occurs to oncologic patients [28]. 
Another psychopathological feature of lipodystrophic patients is represented by eat-
ing behavior disorders: a binge eating disorder (BED) has been reported in almost 
40% of patients and an eating disorder not otherwise specified in an even greater 
percentage (69%); this second group of disorders includes emotional eating, night 
eating syndrome, bulimia nervosa, dysfunctional eating, atypical anorexia nervosa, 
and sub-threshold binge eating disorders [28]. BED is considerably more prevalent 
than in severe obese individuals, among whom it is estimated to be around 17%; 
moreover, at variance with obese subjects, food craving is influenced mainly by 
internal cues rather than by external stimuli (such as the environment, conviviality, 
the appearance of food). Furthermore, evidence has been provided that the food- 
related reward in lipodystrophic patients is reduced as compared with obese or nor-
mal subjects [27, 28, 32, 33]. We can speculate that hypoleptinemia is the most 
important internal cue, responsible for food craving in lipodystrophic patients [28]. 
Indeed, leptin is a fundamental hormone in the regulation of hunger, by acting as an 
indicator of body energy reserves; an increase in leptin levels stimulates the hypo-
thalamic neurons to release satiety signals. Since leptin is produced only in the 
adipose tissue, in lipodystrophic patients there is a characteristic state of hypolepti-
nemia, which can be mild (as in some partial forms) or complete (as in generalized 
forms) [6]. Lack of leptin action is therefore responsible for hyperphagia that char-
acterizes the more severe forms of lipodystrophy.

Obese subjects affected by congenital leptin deficiency, due to missense muta-
tions of the leptin gene, undergo normalization of body weight, hunger, and caloric 
intake when treated with the lacking hormone. Metreleptin administration leads to 
an activation of the brain regions that exert an inhibitory control of appetite, while 
reducing the activity of areas that stimulate hunger, as assessed in functional imag-
ing studies [33–37]. In two studies comprising a sample of 19 lipodystrophic 
patients (10 affected by generalized forms and 9 by partial lipodystrophies), a func-
tional brain MRI was performed in different conditions: before and after meal and 
before and after metreleptin treatment (up to 52 weeks of therapy) [10, 38]. The 
results of these studies show that the satiety after a meal (as evaluated by question-
naires and behavioral tests) is reduced in lipodystrophic patients compared to the 

F. Ferrari et al.



353

healthy controls and that the feeling of fullness after a meal is implemented by 
metreleptin therapy. Consistent with these findings, functional imaging showed 
increased brain activity after metreleptin therapy in different areas such as the hypo-
thalamus, insula/superior temporal gyrus, medial prefrontal cortex, and amygdala 
(areas involved in the homeostatic and hedonic control of food behavior). These 
results support the pathophysiological role of leptin deficiency in driving eating 
behavior disorders in lipodystrophic patients [10, 38].

Leptin is also considered a player involved in mood regulation. Experiments on 
adult mice, made leptin-resistant by the deletion of leptin receptor in the hippocam-
pus, show behaviors compatible with a depressive attitude, as assessed by multiple 
tests (tail suspension test, preference test for sucrose, and learned helplessness test). 
Therefore, in animal models it is possible to induce a “depressive state” only by 
altering the leptin signaling pathway at the hippocampal level. In line with these 
findings, systemic leptin administration or direct injection in the hippocampus 
reverses the depression-like behavior of mice, with an effect similar to that of anti-
depressant drugs [39, 40].

A role for leptin in the pathogenesis of depression is also supported by the find-
ing that the leptin receptor gene is expressed in serotonergic, gabaergic, and dopa-
minergic neurons, neurotransmitters that are all involved in mood control. Additional 
studies have shown a role for leptin in inducing the expression of the brain-derived 
neurotrophic factor (BDNF) mRNA, whose deficit, according to current neuro-
trophic theory, would be responsible for the development of depression [41, 42].

Based on these observations, we may hypothesize that therapy with recombinant 
human leptin, which in the context of lipodystrophy is primarily employed to treat 
metabolic comorbidities, might also be effective to improve the associated psycho-
pathological symptoms. This view can be hardly reconciled with results of studies 
conducted in obese patients, which correlate increased leptin serum values with 
depression phenotypes [39, 41, 43, 44]. This controversy can be explained by the 
state of leptin resistance that characterizes obesity: obese patients have high serum 
leptin levels, but the efficacy of the hormone is reduced in the central nervous sys-
tem, mimicking a leptin deficiency state [39, 41, 43, 44]. In these conditions, the 
absolute value of leptinemia can be misleading, and indicators better than leptin 
alone have been studied, for example, IGFBP-2 (insulin growth factor binding pro-
tein type 2), a leptin-regulated serum protein, as possible markers of leptin action 
[45]. Likewise, the BDNF/leptin ratio has been proposed as a prognostic index for 
the response to antidepressant therapy [46].

35.4  Conclusions

Lipodystrophy is frequently associated to psychopathological and psychiatric disor-
ders that must be effectively researched and treated; too often, at least in the past, 
clinicians have focused on treating the metabolic aspects of the disease, with limited 
attention to the psychological well-being. Lipodystrophic patients themselves report 
to perceive lack of psychological support and ask for it. Evaluating psychological 
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distress, even when mild, appears to be very important, and improving it can indeed 
impact positively on the other comorbidities. Since the cornerstone of the treatment 
of metabolic complications of lipodystrophy is a constant (long-life) adherence to 
diet and physical activity, any form of psychophysical distress (such as anxiety, 
depression, pain) could worsen the compliance to the dietary-behavioral advices. 
Nevertheless, scientific evidence available to date is scarce and derives from hetero-
geneous casistics. Studies on larger and more homogeneous samples, which take 
into account the genetic background and use modified scales for the assessment of 
psychopathological features, first of all food behavior disorders, are the next steps 
to be taken for a better understanding of these aspects and to guide the treatment of 
lipodystrophic patients.
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36Adipositas Athletica, Anorexia Athletica, 
Chewing and Spitting, Eating Disorders 
by Proxy, Emetophobia, Picky 
Eating … Symptoms, Syndromes, 
or What?

Massimo Cuzzolaro

36.1  Introduction

In the field of feeding and eating disorders, DSM-5 [1] and ICD-11 [2] list six major 
diagnostic categories: pica, rumination-regurgitation disorder, avoidant-restrictive 
food intake disorder (ARFID), anorexia nervosa (AN), bulimia nervosa (BN), and 
binge eating disorder (BED). In addition to these six full syndromes, subliminal 
clinical pictures are collected in the seventh category, other specified feeding and 
eating disorders: e.g., purging disorder [3] and atypical anorexia nervosa not under-
weight [4, 5]. Finally, feeding or eating disorder, unspecified, is the eighth residual 
category.

Some behavioral frameworks such as night eating syndrome and orthorexia ner-
vosa are the subject of increasing studies and could become autonomous categories 
in future taxonomies.

Furthermore, new expressions used to describe other phenomena related to food 
and eating are continually appearing in the scientific literature.

Feederism, gourmand syndrome, mukbang, pregorexia, and wannarexia are 
terms to which it may be useful to devote a brief citation.

Feederism appears in some articles [6–8] to indicate a connection between feed-
ing and eroticism: feeders are sexually aroused by feeding their partners and encour-
aging them to gain weight, while feedees are individuals sexually aroused by being 
fed and the idea of gaining weight.

The expression gourmand syndrome is sometimes used to refer to an abnormal 
preoccupation with preparing and eating fine-quality food, associated with a neu-
rological disease. Gourmand syndrome involves lesions of anterior portions of the 
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right cerebral hemisphere involving cortical areas, basal ganglia, amygdala, and 
other limbic structures [9, 10]. It has been described in both adults and chil-
dren [11].

The Korean word mukbang (eating broadcast) indicates an increasingly wide-
spread Internet phenomenon. It started in South Korea around 2014 and has become 
a global phenomenon. It consists of video recordings spread online in which a per-
son is seen eating. The most popular mukbang YouTube videos are those with pro-
vocative content, such as eating large amounts of food [12]. Some studies suggest 
that individuals who frequently watch mukbang are at higher risk of disordered 
eating behaviors [13, 14].

Only one article available in PubMed is dedicated to the term pregorexia [15]. 
The word refers to cases in which a woman adopts or resumes unhealthy behaviors 
(such as extreme dieting, excessive exercise, self-induced vomiting) to avoid preg-
nancy weight gain. The phenomenon is notable and harmful, but the neologism has 
not had any luck.

Wannarexia is a derogatory term. It is used mainly by teenagers to indicate those 
who claim to be part of the diagnosis of anorexia nervosa without having the char-
acteristics of that disease [16]. The word has had some use, particularly in pro-ana 
and pro-mia groups but no scientific literature.

This chapter will focus at greater length on six terms that have appeared in recent 
decades and have received significant attention in the scientific literature: adipositas 
athletica, anorexia athletica, chewing and spitting, eating disorders by proxy, 
emetophobia, and picky eating.

36.2  Adipositas Athletica

Some athletes seek a large body with excess body fat because they benefit from it in 
competitions. The reasons may be various:

 – Fat increases energy reserves.
 – Fat increases the thermal insulation of the body.
 – A heavier body allows a sailor to better resist the wind and balance a racing boat.
 – A larger and heavier body makes one more competitive in physical confronta-

tions or explosive muscular efforts.

Some sports especially favor this condition:

 – American football
 – Hammer throw
 – Open-water long-distance swimming
 – Sailing (crewmembers)
 – Shot put
 – Sumo wrestling [17].
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Berglund and collaborators introduced the expression adipositas athletica in 
2011 and proposed two criteria [18]:

 – Being an elite athlete
 – Having a higher than athletic normal (Greek Olympic ideals) fat mass. It is 

essential to refer to the body composition and not to the body mass index (BMI): 
an athlete can have a high body weight due to lean body mass [19].

However, this definition includes both elite athletes who become obese inten-
tionally and those to whom this happens without the intention of gaining weight.

Second, the term elite athlete is not well defined and is used in scientific litera-
ture in different ways based on professionalism, years of experience, or achieve-
ments [20].

Finally, a higher fat mass than athletic normal is a vague criterion.
The concept of adipositas athletica has not had much luck so far and does not 

appear in research papers in recent years.
However, overweight and obese athletes do exist, and their condition has not 

been adequately studied. Little is known about their diet, morbidity, mortality, and 
short- and long-term quality of life, apart from a few old studies devoted to sumo 
wrestlers [21, 22]. Adequate studies on prevention and treatment interventions for 
these particular clinical pictures and motivational processes are lacking.

As a side note, regarding the relationship between sport and obesity, it is known 
that several retired athletes develop overweight/obesity. This phenomenon also 
deserves prevention and treatment interventions [23].

36.3  Anorexia Athletica

Few studies have been devoted to anorexia athletica (AA), using this term, and even 
fewer to male cases [24].

The expression—Sportanorexie in German [25]—was coined to denote a sport- 
related eating disorder. The term refers to unhealthy eating and weight control 
behaviors of athletes engaged in sports in which achieving and maintaining low 
body weight are required or are an advantage in competitions.

In 1980, an article published in Pediatrics reported excessive weight loss and 
food aversion in athletes [26]. According to the author, this condition closely resem-
bled anorexia nervosa but occurred more often in men than in women, was not 
underlain by severe emotional problems, and had a good prognosis if appropriately 
treated medically and nutritionally.

Despite the statement just above, AA studies have involved female athletes more 
often than men [27].

In a pioneering and still interesting Norwegian research of 1994, Jorunn Sundgot- 
Borgen examined 603 elite female athletes (ages 12–35 years) who practiced differ-
ent sports [28]:
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 – Aesthetic or appearance-oriented sports (e.g., gymnastics)
 – Ball games (e.g., tennis)
 – Endurance sports (e.g., biathlon)
 – Power sports (e.g., shot put)
 – Technical sports (e.g., alpine skiing)
 – Weight-dependent sports (e.g., judo).

In this study, “an elite athlete was defined as one who qualified for the national 
team at junior or senior levels or was a member of a recruiting squad for those 
teams” (p. 414).

Based on a self-administered questionnaire—Eating Disorder Inventory [29]—
the authors identified 117 women at risk for eating disorders. Ninety-two of them, 
examined with a clinical interview, met the criteria for eating disorders:

 – 7 anorexia nervosa (AN)
 – 42 bulimia nervosa (BN)
 – 43 anorexia athletica (AA).

The prevalence of eating disorders was higher among those who practiced sports 
that require leanness (aesthetic sports) or a specific weight (weight-dependent 
sports).

The DSM-III-R was used as diagnostic criteria for AN and BN [30]. For AA 
diagnosis, the authors used six criteria. It may be useful to summarize them 
(Table 36.1).

Davison et al. observed that weight concerns begin early, as early as 5–7 years of 
age, in girls engaged in aesthetic sports [31].

Matejek et al. compared a group of elite gymnasts with AA with a sample of girls 
with AN: girls with AA had percentages of fat mass and blood levels of leptin even 
more decreased and had delays in bone maturation and menarche [32].

Significant quantitative and qualitative nutritional deficiencies were found in 
female elite athletes: low mean intake of energy, carbohydrates, calcium, iron, and 
vitamin D [33].

Table 36.1 Anorexia athletica. Diagnostic criteria used by Sundgot-Borgen [28]

• Weight loss >5% of expected body weight
• Absence of medical illness or affective disorder explaining the weight reduction
• Excessive fear of becoming obese
• Restriction of caloric intake
• Gastrointestinal complaints
• One or more of the following features:
   – Binge eating
   – Body image disturbance
   – Compulsive exercising
   – Delayed puberty
   – Menstrual dysfunction
   – Purging
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Female athlete triad (FAT) is the expression used to indicate the pathological 
interaction in female athletes between three components: energy availability, men-
strual function, and bone mineral density.

The three components should be considered along with a continuum model, from 
health to disease. At the pathological end of the spectrum (FAT), they combine 
together:

 – Low energy availability, with or without a recognizable clinical eating disorder
 – Functional hypothalamic amenorrhea or menstrual disorder
 – Osteopenia/osteoporosis.

The prevalence of FAT is highest among aesthetic athletes, including dancers. In 
these populations, educational interventions that increase knowledge of the triad 
[34] may be useful to prevent serious consequences, particularly bone stress injuries 
and spontaneous fractures [35].

Assessment tools have been developed to identify athletes at increased risk for 
low energy availability. Concordance in recognition of risk is quite good but is 
lower in the assignment of risk levels (high, moderate, or low) [36]:

 – Female Athlete Triad Coalition cumulative risk assessment (Triad CRA) [37]
 – Relative energy deficiency in sport clinical assessment tool (RED-S CAT) [38].

Male athlete triad (MAT) is the expression used to indicate that similar processes 
can also occur in male athletes: low energy availability (with or without disordered 
eating), hypogonadotropic hypogonadism, and low bone mineral density. They 
require attention for the consequences on bone health and reproductive function 
[39, 40].

In a sample of male distance runners, higher scores in a modified Triad CRA 
were associated with higher rates of bone stress injuries [41].

Coaches and athletic trainers have essential responsibilities.
In 2008, the American Athletic Trainers’ Association published a position state-

ment with recommendations for preventing, detecting, and comprehensively man-
aging disordered eating behaviors in athletes [42].

The paper emphasized the high frequency of eating disorders in these popula-
tions, with prevalence estimates ranging up to 33% among male athletes and 62% 
among female athletes. However, in the text, the expression anorexia athletica never 
appears, and the pathologies reported were only those of the DSM-IV [43]: AN, 
BN, and eating disorders not otherwise specified (EDNOS) with particular attention 
to the female athlete triad. The term AA does not appear even in the same associa-
tion’s subsequent position statement dedicated to safe weight loss and maintenance 
practices in sport and exercise [44].

It is not easy to think that AA deserves diagnostic autonomy.
In several female athletes [27] and some male athletes—e.g., low weight cate-

gory rowers and wrestlers [45]—the pressure to improve performance and physical 
appearance and maintain a low body weight may be added to other predisposing and 
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precipitating factors, both personal and familial [46]. This concurrence of elements 
that induce the pursuit of unrealistic body weight goals precipitates persistent and 
dangerous pathology.

Eating disorder prevention programs specific to athletes involved in weight- 
sensitive sports are desirable [47]. A randomized controlled trial showed that a 
brief (4 h) intervention produces some small benefits through 18-month follow-
up: reduced dietary restraint, lower thin-ideal internalization, and increased 
BMI [48].

The intersection of physical activity and sports and disturbed eating behaviors 
needs to be looked at from several perspectives. The relationships that link them are 
multiple and contradictory.

First, regular exercise improves health and well-being and is a protective, pre-
ventive, and curative factor for many long-term illnesses, including eating and 
weight disorders [49]. For example, dance movement therapy is part of such com-
plementary treatment options, particularly for AN [50].

However, as we have seen, physical activity and sports can promote the develop-
ment of eating-related pathology. Competitive and aesthetic sports, including dance 
[51], are considered for a long time among the risk factors for developing sport- 
related eating disorders because they emphasize thinness and physical appear-
ance [52].

Lastly, compulsive exercise is a symptom of many patients diagnosed with AN 
and BN [49].

More than a century ago, Max Wallet already reported the need to move continu-
ously to counteract the effects of food on body weight. Mademoiselle B (kg 27, m. 
1.60, BMI 10.5), forced to stay in bed, “jumped on the bed, moved her arms and 
legs, did somersaults, and gesticulations of all sorts” [53] (p. 276).

In this regard, it should be noted that sometimes the expression AA is also used 
for non-athletes, in cases of eating disorders in which excessive/compulsive exer-
cise is one of the main symptoms directed to weight control [54]. Hypergymnasia 
and exercise bulimia are other terms used for this symptom.

The boundaries of the concept of AA become, thus, even broader and more 
uncertain.

36.4  Chewing and Spitting

Chewing and spitting out food without swallowing (CHSP) is a behavior described 
as early as the end of the nineteenth century in a girl with anorexia nervosa. She was 
another patient of Max Wallet—Mademoiselle V (kg 35.4, m. 1.57, BMI 14.4)—
who, obsessed with the fear of gaining weight, “put food in her mouth to taste it, but 
then spit it out” [53] (p. 276).

CHSP is a disordered eating behavior defined in 1995 as a neglected symptom 
[55] and, according to a 2016 systematic review, still poorly studied [56].

It has the character of a weight management technique or compensatory behavior 
to lose weight or not gain it while still enjoying the taste of food. It is mostly associ-
ated with other AN and BN symptoms, full syndrome or subliminal.
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The amount of food chewed and spat out is sometimes very large [57]. However, 
Guarda et al. found that CHSP is more closely associated with restrictive behaviors 
than binge eating [58]. This finding suggests that most chewers/spitters use small 
amounts of food. The presence of a sense of loss of control is not clear.

In the DSM-IV, CHSP was among the examples of eating disorders not other-
wise specified (EDNOS) and associated with large amounts of food: “Repeatedly 
chewing and spitting out, but not swallowing, large amounts of food” [59] (p. 550). 
This feature was disproved by the survey already mentioned [58].

CHSP does not appear among the diagnostic categories of the DSM-5 and 
ICD-11, nor among the symptoms required for the diagnosis of feeding and eating 
disorders, and not even among the examples of other specified feeding and eating 
disorders (OSFED) [1, 2]. This absence probably depends on an underestimation of 
the prevalence of the phenomenon.

In treatment-seeking individuals with eating disorders (ED), CHSP lifetime 
prevalences range from 22% [60] to 64.5% [61].

In a sample of 972 outpatients with ED, Durkin et al. found a lifetime prevalence 
of 30.4% and a current prevalence of 20.7%. CHSP was more frequent among 
younger patients, with lower BMI and more severe symptoms (restriction, compen-
satory behaviors). CHSP was more common among patients with AN and BN than 
among those with subthreshold disorders [62].

A further study of 359 patients with ED found a similar lifetime prevalence of 
CHSP (24.5%) and, again, an association with more pathologic eating behaviors [63].

Makhzoumi et  al. studied 324 inpatients with ED. Approximately one in five 
reported CHSP at least once a week in the 2  months before admission. CHSP 
appeared again as a marker of increased severity for eating behaviors, body dissat-
isfaction, depression, and neuroticism [64].

Surveys such as the above were conducted in clinical samples with eating disor-
ders. Little was known about the prevalence of CHSP in general population samples 
until two recent Australian papers.

The first study examined a sample of 3047 persons aged 15  years and older. 
CHSP point prevalence was 0.4%. This behavior was associated with other compen-
satory disordered eating behaviors and reduced physical and mental health-related 
quality of life. The median age of participants with CHSP was 39 years [65].

The second study examined 5111 adolescents (11–19 years of age) and found a 
12.2% point prevalence rate for CHSP. Adolescents reporting CHSP also reported 
higher levels of psychological distress and lower levels of health-related quality of 
life [66].

A qualitative study of 18 cases with CHSP—conducted using the methodology 
of interpretative phenomenological analysis—found that CHSP can be [67]:

 – Associated with negative emotions, particularly shame
 – Accentuated by stressful situations
 – A way of giving oneself pleasure, relief, and distraction
 – Addictive
 – Ritualistic
 – Harmful to physical, psychological, and social health.
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There is no evidence for specific treatments. As for medications, an article 
reported benefits with selective serotonin reuptake inhibitors (SSRIs) in one case of 
AN with CHSP and severe weight loss [68].

36.5  Eating Disorders by Proxy

Some historical references can be useful to frame the phenomenon.
In 1951, Asher proposed the expression Münchausen’s syndrome to indicate the 

condition of a patient who invents and produces signs and symptoms, physical and/
or psychological, to assume the role of sick and get attention, diagnostic investiga-
tions, hospitalization, and treatment [69]. He was inspired by Baron Münchausen, 
the protagonist of a book by Rudolf Erich Raspe (1736–1794), whose characteristic 
was to tell grandiose and false stories.

In 1977, Meadow published a paper on a form of child abuse that he called 
Münchausen’s syndrome by proxy [70]. He applied it to the case where an adult—
mostly a parent, more often the mother—invents or produces symptoms in a child. 
In DSM-5 [1] and ICD-11 [2], the formula “by proxy” has been replaced by 
“Factitious disorder imposed on another.” The core feature is intentionally feigning, 
falsifying, inducing, or aggravating physical and psychological signs, symptoms, 
and injuries in another person (in most cases, a small and dependent child, some-
times an adult, and even an animal).

In all of these cases—as opposed to malingering—there is no discernible practi-
cal advantage (such as obtaining compensation, escaping prosecution). The motiva-
tion is linked to personal problems, conscious and, above all, unconscious.

36.5.1  Anorexia Nervosa by Proxy

The expression was used in 1985 by Katz et  al. [71] and again in 1996 by the 
Japanese physician Honjo [72].

Honjo described a mother who brought her daughter to the hospital reporting that 
the child had been overeating for over a year. The child was 25 months old, under-
fed, and of low weight. The mother, who had suffered from AN, subjected her 
daughter to severe dietary restrictions. The author suggested that the mother pro-
jected her body weight and shape concerns onto her daughter [72].

Since then, the expression “AN by proxy” has rarely reappeared in the scientific 
literature [73], although several papers have been published on the impact of mater-
nal eating disorders on child nutrition.

In the late 1980s, van Wezel-Meijler and Wit studied seven children with low 
weight-for-height and stunting. They were underfed and were children of three 
mothers with a history of AN. The authors advanced the hypothesis that children of 
mothers with a history of AN constitute a high-risk group for malnutrition and 
stunted growth [74].
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Gerald Russell et al. studied the children of eight mothers who had suffered from 
AN [75]. Nine children (one girl and eight boys) had suffered from food deprivation, 
but the authors did not use the term AN by proxy. In one of these cases, lengthy treat-
ment of the mother with various hospitalizations and family therapy produced benefits.

A recent systematic review found that mothers with a history of eating disorders 
often manifest problems in feeding their children, starting from breastfeeding, but 
the term “by proxy” was never used in this article [76].

36.5.2  Orthorexia Nervosa by Proxy

Although orthorexia nervosa is not yet a recognized diagnostic category, it seems 
possible to attribute the expression “orthorexia nervosa by proxy” to some recent 
cases [77].

In July 2016, a 13-month-old child was admitted to a Milan hospital against 
parental advice. He weighed 5.2 kilos, and his growth was below the third percen-
tile. Doctors were faced with an emaciated body, muscular hypotonia, and severe 
motor and cognitive skills impairment. The results of laboratory and instrumental 
tests were very alarming and consistent with a state of extreme malnutrition. An 
inflexible vegan diet, imposed by the parents, was at the origin of the problem. It is 
known that veganism, even in adults, requires a well-balanced diet that includes 
adequate nutritional supplements. In infants, uncontrolled vegan diets are dangerous.

36.5.3  Treatment

In all cases of Factitious disorder imposed on another, the first goal must be protect-
ing the child. The team that handles these cases should usually include a social 
worker. Judicial measures may be necessary. Effective interventions on perpetrators 
are problematic because they tend to deny the problem, lie, and evade treatment.

When possible, therapy is psychological, directed at helping the person discover 
the secret motivations for their behavior, the thoughts, desires, and emotions at play.

36.6  Emetophobia

The word is derived from ancient Greek: ἔμεσις (vomiting) + φόβος (fear). The 
term indicates an intense and irrational fear of vomiting and avoidance behaviors of 
situations associated with nausea and vomiting.

The DSM-5 [1] classifies emetophobia among anxiety disorders as a specific 
phobia, other type, of vomiting (SPOV). The diagnosis requires that the symptoms 
last for at least 6  months and create significant distress or impairment. Unlike 
DSM-IV [43], DSM-5 does not require the patient to acknowledge the irrationality 
of her/his behavior.
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Epidemiological studies suffer from many uncertainties.
In Florida, about 5% of a sample of undergraduate students reported significant 

emetophobia symptoms [78] and, in El Salvador, about 7.5% [79]. A community- 
based study on the epidemiology of specific phobia subtypes found lower values: in 
a sample of young German women, the lifetime prevalence of emetophobia was 
0.2% [80].

It is seen in adults as well as in children and adolescents [81, 82].
In 2001, Lipsitz et al. studied 56 participants (50 women, 6 men, mean age 31) 

in an Internet support group for emetophobia [83]. They found that the symptom 
generally had an early onset and a chronic course, damaging personal, social, and 
work life. Depression, panic attacks, eating rituals, and notable limitations in food 
choices to eat were common.

Emetophobia is related to the experience of disgust [84, 85]. In this regard, two 
distinct constructs have been proposed:

 – Disgust propensity (how quickly the individual experiences disgust)
 – Disgust sensitivity (how negatively the individual evaluates disgust).

An Internet-based survey found that disgust sensitivity is a good predictor of 
emetophobic symptoms [84].

Two psychometric instruments are designed to assess cognitive processes and 
behaviors that characterize emetophobia:

 – The Specific Phobia of Vomiting Inventory (SPOVI), a 14-item self-report mea-
sure. It has a two-factor structure: avoidance symptoms and threat monitor-
ing [86].

 – The Emetophobia Questionnaire (EmetQ-13), a 13-item self-report scale. It has 
a three-factor structure: avoidance symptoms, dangerousness of exposure to 
vomit stimuli, and avoidance of others who may vomit [87].

36.6.1  Emetophobia and Eating Disorders

Fear of vomiting is considered an anxiety disorder (a specific phobia) that can 
occur alone or associated with other syndromes: avoidant restrictive food intake 
disorder, anorexia nervosa, other specified feeding and eating disorders, depres-
sion, obsessive- compulsive disorder, social anxiety disorder, panic disorder, 
generalized anxiety disorder, hypochondriasis, and somatization disorder 
[82, 87–89].

Uncertainties in the use of current diagnostic categories and recourse to multiple 
diagnoses are inevitable. In particular, people with emetophobia often report abnor-
mal eating behaviors and are underweight in several cases [90].

Garfinkel et al. observed that emetophobia is a symptom that can result in food 
restriction and weight loss, but the absence of drive for thinness distinguishes this 
condition from AN [91].
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In 1990, Manassis and Kalman described four girls, ranging in age from 9.5 to 
15 years, hospitalized for suspected AN [92]. All had lost at least 15% of their body 
weight, had refused to eat for several weeks, and were severely dehydrated. 
Nevertheless, AN was ruled out because body image distortion was absent: they 
denied wanting to lose weight and recognized that they were too thin. In all four 
patients, an extreme fear of vomiting prevented them from eating regularly. The 
very sight of food caused intense anxiety. Both the thought of vomiting in solitude 
and the shame-filled thought of vomiting in public were unbearable. The onset of 
emetophobia had coincided with a viral disease (in three cases, gastrointestinal). 
Two girls were diagnosed with over-anxious disorder in childhood. Another was 
diagnosed with panic disorder with agoraphobia. The last patient “was more diffi-
cult to diagnose and was labeled as having query conversion disorder” [92] (p. 549).

Sometimes, after treatment of emetophobia, weight regain unmasks a desire for 
thinness and fitness and body image concerns [82].

36.6.2  Treatment

Emetophobia is considered challenging-to-treat disorder [93–95].
There is a lack of randomized controlled trials with adequate samples apart from 

a pilot study with a small sample [96]. This study found that 6 of 12 patients treated 
with CBT showed improvement compared to only 2 of 12 patients allocated to a 
waitlist.

Most of the information comes from case reports.
Cases of vomiting phobia treated with hypnosis and brief interventions were 

reported in the 1970s [97, 98].
In the four cases described by Manassis and Kalman, the fear of vomiting 

resolved within about 3 months with individual psychotherapy, family counseling, 
and, in one case, psychotropic medication (imipramine) [92].

The cognitive-behavioral approach (CBT) has treated emetophobia as an anxiety 
disorder, resulting from a combination of factors [89]:

 – General anxiety vulnerability factor
 – Tendency to somatize anxiety at the gastrointestinal level
 – Exaggerated attention to gastrointestinal symptoms
 – Tendency to evaluate nausea in a catastrophic way
 – Belief that vomiting is an unacceptable phenomenon
 – Avoidance behaviors.

Maak et al. described the case of a girl with emetophobia treated with exposure- 
based behavioral therapy. The good results were maintained during a 3-year follow-
 up [99].

Exposure therapy combined with parental education was also used to reintroduce 
avoided foods in an 8-year-old child with emetophobia and secondary food restric-
tion [81].
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Metacognitive therapy—an approach focused on the patient’s meta-beliefs about 
how she/he thinks—gave benefits to three adolescents with emetophobia [100].

Vomiting-related traumatizing experiences are considered crucial. Intrusive 
imagery—a typical post-traumatic disorder phenomenon—is frequent in the spe-
cific phobia of vomiting and significantly related to the phobia severity [93].

In a 46-year-old woman, emetophobia improved durably (3-year follow-up) after 
a brief trauma-focused treatment (eye movement desensitization and reprocessing, 
EMDR) [94].

Imagery rescripting (ImRs) is an experiential technique that aims to change 
intrusive imagery’s content and meaning by imagining alternative outcomes for 
traumatic events. ImRs is used in post-traumatic stress disorder with results compa-
rable to EMDR [101]. ImRs was a component of the intervention in eight patients 
with emetophobia treated with cognitive-behavior therapy: SPOVI scores improved 
significantly [95].

In Japan, a traditional treatment, Morita therapy, is also used for emetophobia 
[102]. This therapeutic and spiritual approach developed by psychiatrist Shoma 
Morita (1874–1938) has received international interest [103].

As for medications, antianxiety drugs are used in conjunction with psychological 
interventions [104]. In an adolescent girl with severe emetophobia and dehydration, 
the slow introduction of foods with high water content and two medications (a 
selective serotonin reuptake inhibitor and hydroxyzine, a sedating antihistamine) 
promoted an improvement [105].

36.7  Picky Eating

Selective eating, food neophobia, picky eating, fussy eating, faddy eating, choosy 
eating, fussy/picky eating, and picky/fussy eating are eight different expressions 
used, often as synonyms, to describe the habitual tendency to limit the variety and, 
sometimes, even the quantity of foods eaten.

Food neophobia and picky eating are distinct but intertwined constructs that 
relate to feeding difficulties and represent child development aspects.

Personality factors, family system dysfunctions, feeding styles, and social and 
cultural influences play an important role, through caregivers, in the genesis and 
evolution of these eating patterns [106–108]. For example, exclusive breastfeeding 
for 6 months seems to reduce the odds of picky eating in early childhood [109].

Clear and shared definitions are missing [110, 111].
Food neophobia is generally used to refer to avoidance of and reluctance to eat 

new foods. Picky/fussy eating, on the other hand, refers to individuals who reject 
many foods, both familiar and unfamiliar; eat a very narrow variety of foods; avoid, 
in particular, vegetables, fruits, and fish; and frequently change food preferences 
[111]. Food neophobia and picky eating can result in qualitative and quantitative 
dietary deficiencies [112, 113].
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The attempt to design a distinct behavior profile for picky eating in toddlers and 
children has suggested some characteristics [112, 114]:

 – High food fussiness
 – Slowness in eating
 – Higher satiety responsiveness
 – Low enjoyment of food
 – Lower intake of vegetables and fish.

A recent systematic review of ten qualitative studies on childhood fussy/picky 
eating behaviors [111] added knowledge on child characteristics, parent feeding 
beliefs and practices, and emotional climate at mealtimes.

Adults can also be picky eaters [115, 116].
The study of an adult population found that, compared to non-picky eaters, picky 

eaters presented [117]:

 – Low enjoyment of food
 – Disgust sensitivity
 – Food neophobia
 – Higher obsessive-compulsive disorder symptoms
 – Higher depression symptoms.

Psychometric tools can be helpful in the study of picky eating in pediatric age:

 – The Child Eating Behaviour Questionnaire [118]
 – The Child Feeding Questionnaire [119]
 – The Infant and Child Feeding Questionnaire [120].

The Adult Picky Eating Questionnaire was designed for adulthood [121].
As to epidemiology, a meta-analysis calculated that, in children aged ≤30 months, 

the prevalence of picky eating was 22% [122].
The highest prevalence of picky eating is observed in preschool children. It then 

appears to decrease. A population-based study of 4018 participants [114] found that 
the prevalence of picky eating was:

 – 26.5% at 18 months of age
 – 27.6% at 3 years of age
 – 13.2% at 6 years of age.

However, two Chinese studies of healthy preschool (3–7 years) and school-aged 
(7–12 years) children found that the prevalence of picky eating was, respectively, 
54% and 59% [123, 124].
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A survey found that in 40% of cases, picky eating lasted more than 2 years 
[125]. Another cohort study found that male sex, lower birth weight, low parental 
income, and non-Western maternal ethnicity predicted persistent picky eat-
ing [126].

Some studies found that picky eaters under 3–4 years of age are at increased risk 
of being underweight [127, 112]. Kwon et al. also found that picky eating behaviors 
are associated with children’s negative growth patterns [128]. In the two Chinese 
surveys already mentioned, picky eating was significantly associated with lower 
weight and height [123, 124].

In contrast, in one study, picky eating at 5  years was associated with normal 
weight status at 15 years [129], and another prospective study of 120 children, fol-
lowed from 2 to 11 years of age, found no significant effect on growth [125].

Several studies mitigate parents’ and physicians’ concerns because they show 
that picky eating can be a normal developmental stage without substantial conse-
quences on nutrient intakes [130].

Mak rightly pointed out the risk of turning even non-harmful variants of child-
hood eating behavior into “picky eating syndrome” and the influence of the market 
and the medical system in this process [131].

In most children, picky eating is a transient phase, and parents should relax their 
feeding efforts [132]. Not picky eating but parental pressure to eat during childhood 
seems to be predictive of disordered eating symptoms in adulthood [133].

It is always necessary to evaluate, together with the feeding behavior, the growth 
curve, the body composition, the nutritional status, and, above all, the psychic con-
ditions of the child and her/his family.

Epidemiological and clinical discrepancies are mainly related to the lack of a 
reliable and shared definition of the phenomenon [134].

The new diagnostic category “avoidant/restrictive food intake disorder” (ARFID), 
introduced in DSM-5 and ICD-11, did not solve diagnostic and clinical problems. 
ARFID refers to unhealthy eating behaviors that are typically restrictive, but not 
controlling weight, and not associated with body image issues [135]. Picky eating 
can be one of ARFID symptoms, but only a subset of picky eaters meet all the cri-
teria for this diagnostic category [136].

36.8  Conclusive Remarks

In the field of human eating behaviors, more or less disturbed, the scientific lan-
guage uses some diagnostic categories defined quite clearly in the DSM-5 [1] and 
ICD-11 [2] and, then, a set of expressions and definitions still confused, inconsis-
tent, or not widely accepted.

Such terms refer to feeding or eating behaviors that can have (but do not always 
have) a significant negative impact on people’s physical or psychological well-being.

To speak is to classify. However, definitions need to be clear and shared so that 
the words used to describe phenomena are useful and allow for comparative 
research.
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The medicalization of life, including the so-called nosologomania [137], is a 
critical psychiatry problem. Media hype and diagnostic fad are different from genu-
ine disorders [138]. Adding a name is not enough to add knowledge, and coining a 
neologism is not the same as discovering a new disease.

References

 1. American Psychiatric Association DSM-5 Task Force. Diagnostic and statistical manual 
of mental disorders, DSM-5™. 5th ed. Arlington, VA: American Psychiatric Publishing, 
Inc.; 2013.

 2. World Health Organization. ICD-11, International classification of diseases for mortal-
ity and morbidity statistics. Geneva: World Health Organization; 2019. https://icd.who.int/
browse11/l- m/en. Accessed 11 Dec 2020.

 3. Forney KJ, Crosby RD, Brown TA, Klein KM, Keel PK. A naturalistic, long-term follow-up 
of purging disorder. Psychol Med. 2020:1–8. https://doi.org/10.1017/S0033291719003982.

 4. Sawyer S, Whitelaw M, Le Grange D, et al. Physical and psychological morbidity in ado-
lescents with atypical anorexia nervosa. Pediatrics. 2016;137(4):e20154080. https://doi.
org/10.1542/peds.2015- 4080.

 5. Strand M, Zvrskovec J, Hubel C, Peat CM, Bulik CM, Birgegard A.  Identifying research 
priorities for the study of atypical anorexia nervosa: a Delphi study. Int J Eat Disord. 
2020;53(10):1729–38. https://doi.org/10.1002/eat.23358.

 6. Terry LL, Vasey PL. Feederism in a woman. Arch Sex Behav. 2011;40(3):639–45. https://doi.
org/10.1007/s10508- 009- 9580- 9.

 7. Terry LL, Suschinsky KD, Lalumiere ML, Vasey PL. Feederism: an exaggeration of a norma-
tive mate selection preference? Arch Sex Behav. 2012;41(1):249–60. https://doi.org/10.1007/
s10508- 012- 9925- 7.

 8. Obreja LD. Feederism as coercive control: connecting the dots between sexuality and law. 
Cult Health Sex. 2020;22(11):1207–21. https://doi.org/10.1080/13691058.2019.1668058.

 9. Regard M, Landis T. “Gourmand syndrome”: eating passion associated with right anterior 
lesions. Neurology. 1997;48(5):1185–90. https://doi.org/10.1212/wnl.48.5.1185.

 10. Gallo M, Gamiz F, Perez-Garcia M, Del Moral RG, Rolls ET. Taste and olfactory status in 
a gourmand with a right amygdala lesion. Neurocase. 2014;20(4):421–33. https://doi.org/1
0.1080/13554794.2013.791862.

 11. Kurian M, Schmitt-Mechelke T, Korff C, Delavelle J, Landis T, Seeck M. “Gourmand syn-
drome” in a child with pharmacoresistant epilepsy. Epilepsy Behav. 2008;13(2):413–5. 
https://doi.org/10.1016/j.yebeh.2008.04.004.

 12. Kang E, Lee J, Kim KH, Yun YH. The popularity of eating broadcast: Content analysis of 
“mukbang” YouTube videos, media coverage, and the health impact of “mukbang” on public. 
Health Informatics J. 2020;26(3):2237–48. https://doi.org/10.1177/1460458220901360.

 13. Strand M, Gustafsson SA. Mukbang and disordered eating: an ethnographic analysis of 
online eating broadcasts. Cult Med Psychiatry. 2020;44(4):586–609. https://doi.org/10.1007/
s11013-020-09674-6.

 14. Yun S, Kang H, Lee H. Mukbang- and Cookbang-watching status and dietary life of uni-
versity students who are not food and nutrition majors. Nutr Res Pract. 2020;14(3):276–85. 
https://doi.org/10.4162/nrp.2020.14.3.276.

 15. Mathieu J.  What is pregorexia? J Am Diet Assoc. 2009;109(6):976–9. https://doi.
org/10.1016/j.jada.2009.04.021.

 16. Cohen D.  The worrying world of eating disorder wannabes. BMJ. 2007;335(7618):516. 
https://doi.org/10.1136/bmj.39328.510880.59.

 17. Kenji Tierney R. Bodies steeped in stew: sport, tradition and the bodies of the sumo wrestler. 
Asia Pac J Sport Soc Sci. 2013;2(3):187–97. https://doi.org/10.1080/21640599.2013.853479.

36 Adipositas Athletica, Anorexia Athletica, Chewing and Spitting, Eating Disorders…

https://icd.who.int/browse11/l-m/en
https://icd.who.int/browse11/l-m/en
https://doi.org/10.1017/S0033291719003982
https://doi.org/10.1542/peds.2015-4080
https://doi.org/10.1542/peds.2015-4080
https://doi.org/10.1002/eat.23358
https://doi.org/10.1007/s10508-009-9580-9
https://doi.org/10.1007/s10508-009-9580-9
https://doi.org/10.1007/s10508-012-9925-7
https://doi.org/10.1007/s10508-012-9925-7
https://doi.org/10.1080/13691058.2019.1668058
https://doi.org/10.1212/wnl.48.5.1185
https://doi.org/10.1080/13554794.2013.791862
https://doi.org/10.1080/13554794.2013.791862
https://doi.org/10.1016/j.yebeh.2008.04.004
https://doi.org/10.1177/1460458220901360
https://doi.org/10.1007/s11013-020-09674-6
https://doi.org/10.1007/s11013-020-09674-6
https://doi.org/10.4162/nrp.2020.14.3.276
https://doi.org/10.1016/j.jada.2009.04.021
https://doi.org/10.1016/j.jada.2009.04.021
https://doi.org/10.1136/bmj.39328.510880.59
https://doi.org/10.1080/21640599.2013.853479


372

 18. Berglund L, Sundgot-Borgen J, Berglund B. Adipositas athletica: a group of neglected condi-
tions associated with medical risks. Scand J Med Sci Sports. 2011;21(5)

 19. Jonnalagadda SS, Skinner R, Moore L. Overweight athlete: fact or fiction? Curr Sports Med 
Rep. 2004;3(4):198–205. https://doi.org/10.1249/00149619- 200408000- 00005.

 20. Swann C, Moran A, Piggott D. Defining elite athletes: issues in the study of expert perfor-
mance in sport psychology. Psychol Sport Exerc. 2015;16:3–14. https://doi.org/10.1016/j.
psychsport.2014.07.004.

 21. Hoshi A, Inaba Y.  Risk factors for mortality and mortality rate of sumo wrestlers. Nihon 
Eiseigaku Zasshi. 1995;50(3):730–6. https://doi.org/10.1265/jjh.50.730.

 22. Nishizawa T, Akaoka I, Nishida Y, Kawaguchi Y, Hayashi E. Some factors related to obesity in 
the Japanese sumo wrestler. Am J Clin Nutr. 1976;29(10):1167–74. https://doi.org/10.1093/
ajcn/29.10.1167.

 23. Silva AM, Nunes CL, Matias CN, Jesus F, Francisco R, Cardoso M, Santos I, Carraca EV, 
Silva MN, Sardinha LB, Martins P, Minderico CS. Champ4life study protocol: a one-year 
randomized controlled trial of a lifestyle intervention for inactive former elite athletes with 
overweight/obesity. Nutrients. 2020;12(2). https://doi.org/10.3390/nu12020286.

 24. Sudi K, Ottl K, Payerl D, Baumgartl P, Tauschmann K, Muller W.  Anorexia athletica. 
Nutrition. 2004;20(7-8):657–61. https://doi.org/10.1016/j.nut.2004.04.019.

 25. Tappauf M, Scheer PJ, Trabi T, Dunitz-Scheer M. Anorexia athletica – Sportanorexie. 
Wenn Sport krank is(s)t. Monatsschrift Kinderheilkunde. 2007;155(6):558–9. https://doi.
org/10.1007/s00112-007-1523-8.

 26. Smith NJ. Excessive weight loss and food aversion in athletes simulating anorexia nervosa. 
Pediatrics. 1980;66(1):139–42.

 27. Beals KA, Manore MM. The prevalence and consequences of subclinical eating disorders in 
female athletes. Int J Sport Nutr. 1994;4(2):175–95. https://doi.org/10.1123/ijsn.4.2.175.

 28. Sundgot-Borgen J. Risk and trigger factors for the development of eating disorders in female 
elite athletes. Med Sci Sports Exerc. 1994;26(4):414–9.

 29. Garner D, Olmstead M, Polivy J. Development and validation of a multidimensional eating 
disorder inventory for anorexia nervosa and bulimia. Int J Eat Disord. 1983;1:15–34.

 30. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 
DSM-III-R (3rd edition revised). Washington, DC: American Psychiatric Association; 1987.

 31. Davison KK, Earnest MB, Birch LL. Participation in aesthetic sports and girls’ weight con-
cerns at ages 5 and 7 years. Int J Eat Disord. 2002;31(3):312–7. https://doi.org/10.1002/
eat.10043.

 32. Matejek N, Weimann E, Witzel C, Molenkamp G, Schwidergall S, Bohles H. Hypoleptinaemia 
in patients with anorexia nervosa and in elite gymnasts with anorexia athletica. Int J Sports 
Med. 1999;20(7):451–6. https://doi.org/10.1055/s- 1999- 8834.

 33. Sundgot-Borgen J. Nutrient intake of female elite athletes suffering from eating disorders. Int 
J Sport Nutr. 1993;3(4):431–42. https://doi.org/10.1123/ijsn.3.4.431.

 34. Brown K, Yates M, Meenan M, Brown AF. Increased female athlete triad knowledge among 
collegiate dancers following a brief educational video intervention. J Dance Med Sci. 
2020;24(4):161–7. https://doi.org/10.12678/1089- 313X.24.4.161.

 35. Aserlind AB, Burnweit CA. Spontaneous sternal fracture during labor in a healthy primi-
gravida with female athlete triad: a case report. Case Rep Womens Health. 2020;27:e00213. 
https://doi.org/10.1016/j.crwh.2020.e00213.

 36. Holtzman B, Tenforde AS, Parziale AL, Ackerman KE. Characterization of risk quantifica-
tion differences using female athlete triad cumulative risk assessment and relative energy 
deficiency in sport clinical assessment tool. Int J Sport Nutr Exerc Metab. 2019:1–7. https://
doi.org/10.1123/ijsnem.2019- 0002.

 37. Koltun KJ, Williams NI, De Souza MJ.  Female Athlete Triad Coalition cumulative risk 
assessment tool: proposed alternative scoring strategies. Appl Physiol Nutr Metab. 2020:1–8. 
https://doi.org/10.1139/apnm- 2020- 0131.

 38. Mountjoy M, Sundgot-Borgen J, Burke L, Carter S, Constantini N, Lebrun C, Meyer N, 
Sherman R, Steffen K, Budgett R, Ljungqvist A, Ackerman K.  RED-S CAT.  Relative 

M. Cuzzolaro

https://doi.org/10.1249/00149619-200408000-00005
https://doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1265/jjh.50.730
https://doi.org/10.1093/ajcn/29.10.1167
https://doi.org/10.1093/ajcn/29.10.1167
https://doi.org/10.3390/nu12020286
https://doi.org/10.1016/j.nut.2004.04.019
https://doi.org/10.1007/s00112-007-1523-8
https://doi.org/10.1007/s00112-007-1523-8
https://doi.org/10.1123/ijsn.4.2.175
https://doi.org/10.1002/eat.10043
https://doi.org/10.1002/eat.10043
https://doi.org/10.1055/s-1999-8834
https://doi.org/10.1123/ijsn.3.4.431
https://doi.org/10.12678/1089-313X.24.4.161
https://doi.org/10.1016/j.crwh.2020.e00213
https://doi.org/10.1123/ijsnem.2019-0002
https://doi.org/10.1123/ijsnem.2019-0002
https://doi.org/10.1139/apnm-2020-0131


373

energy deficiency in sport (RED-S) clinical assessment tool (CAT). Br J Sports Med. 
2015;49(7):421–3. https://doi.org/10.1136/bjsports- 2015- 094873.

 39. Tenforde AS, Barrack MT, Nattiv A, Fredericson M.  Parallels with the female ath-
lete triad in male athletes. Sports Med. 2016;46(2):171–82. https://doi.org/10.1007/
s40279- 015- 0411- y.

 40. De Souza MJ, Koltun KJ, Williams NI. The role of energy availability in reproductive func-
tion in the female athlete triad and extension of its effects to men: an initial working model 
of a similar syndrome in male athletes. Sports Med. 2019;49(Suppl 2):125–37. https://doi.
org/10.1007/s40279- 019- 01217- 3.

 41. Kraus E, Tenforde AS, Nattiv A, Sainani KL, Kussman A, Deakins-Roche M, Singh S, Kim 
BY, Barrack MT, Fredericson M. Bone stress injuries in male distance runners: higher mod-
ified Female Athlete Triad Cumulative Risk Assessment scores predict increased rates of 
injury. Br J Sports Med. 2019;53(4):237–42. https://doi.org/10.1136/bjsports- 2018- 099861.

 42. Bonci CM, Bonci LJ, Granger LR, Johnson CL, Malina RM, Milne LW, Ryan RR, Vanderbunt 
EM.  National athletic trainers’ association position statement: preventing, detecting, and 
managing disordered eating in athletes. J Athl Train. 2008;43(1):80–108. https://doi.org/1
0.4085/1062- 6050- 43.1.80.

 43. American Psychiatric Association. Diagnostic and statistical manual of mental disorders, DSM 
IVTR, 4th edition, text revised. Washington, DC: American Psychiatric Association; 2000.

 44. Turocy PS, DePalma BF, Horswill CA, Laquale KM, Martin TJ, Perry AC, Somova MJ, 
Utter AC, National Athletic Trainers A.  National Athletic Trainers’ Association position 
statement: safe weight loss and maintenance practices in sport and exercise. J Athl Train. 
2011;46(3):322–36. https://doi.org/10.4085/1062- 6050- 46.3.322.

 45. Thiel A, Gottfried H, Hesse FW. Subclinical eating disorders in male athletes. A study of 
the low weight category in rowers and wrestlers. Acta Psychiatr Scand. 1993;88(4):259–65. 
https://doi.org/10.1111/j.1600- 0447.1993.tb03454.x.

 46. Lydecker JA, Silverman JA, Grilo CM. Disentangling associations of children’s sports partic-
ipation and compulsive exercise with parenting practices and child disordered eating behav-
ior. J Adolesc Health. 2020; https://doi.org/10.1016/j.jadohealth.2020.04.028.

 47. Bar RJ, Cassin SE, Dionne MM. Eating disorder prevention initiatives for athletes: a review. 
Eur J Sport Sci. 2016;16(3):325–35. https://doi.org/10.1080/17461391.2015.1013995.

 48. Stewart TM, Pollard T, Hildebrandt T, Wesley NY, Kilpela LS, Becker CB.  The Female 
Athlete Body project study: 18-month outcomes in eating disorder symptoms and risk fac-
tors. Int J Eat Disord. 2019;52(11):1291–300. https://doi.org/10.1002/eat.23145.

 49. Dittmer N, Jacobi C, Voderholzer UJJED.  Compulsive exercise in eating disorders: pro-
posal for a definition and a clinical assessment. 2018;6(1):42. https://doi.org/10.1186/
s40337- 018- 0219- x.

 50. Savidaki M, Demirtoka S, Rodriguez-Jimenez RM. Re-inhabiting one’s body: a pilot study 
on the effects of dance movement therapy on body image and alexithymia in eating disorders. 
J Eat Disord. 2020;8:22. https://doi.org/10.1186/s40337- 020- 00296- 2.

 51. Herbrich L, Pfeiffer E, Lehmkuhl U, Schneider N.  Anorexia athletica in pre-professional 
ballet dancers. J Sports Sci. 2011;29(11):1115–23. https://doi.org/10.1080/0264041
4.2011.578147.

 52. Borgen JS, Corbin CB.  Eating disorders among female athletes. Phys Sportsmed. 
1987;15(2):88–95. https://doi.org/10.1080/00913847.1987.11709282.

 53. Wallet M.  Deux cas d’anorexie hystérique. Nouvelle iconographie de la Salpétrière. 
1892:276–80.

 54. Farlex Medical Dictionary. Anorexia athletica; 2009. Retrieved December 2-2020 from 
https://medical- dictionary.thefreedictionary.com/anorexia+athletica

 55. McCutcheon R, Nolan A.  Chewing and spitting out food—a neglected symptom? Int J 
Eat Disord. 1995;17(2):197–200. https://doi.org/10.1002/1098- 108x(199503)17:2<197::
aid- eat2260170214>3.0.co;2- q.

 56. Aouad P, Hay P, Soh N, Touyz S. Chew and Spit (CHSP): a systematic review. J Eat Disord. 
2016;4(1):23. https://doi.org/10.1186/s40337- 016- 0115- 1.

36 Adipositas Athletica, Anorexia Athletica, Chewing and Spitting, Eating Disorders…

https://doi.org/10.1136/bjsports-2015-094873
https://doi.org/10.1007/s40279-015-0411-y
https://doi.org/10.1007/s40279-015-0411-y
https://doi.org/10.1007/s40279-019-01217-3
https://doi.org/10.1007/s40279-019-01217-3
https://doi.org/10.1136/bjsports-2018-099861
https://doi.org/10.4085/1062-6050-43.1.80
https://doi.org/10.4085/1062-6050-43.1.80
https://doi.org/10.4085/1062-6050-46.3.322
https://doi.org/10.1111/j.1600-0447.1993.tb03454.x
https://doi.org/10.1016/j.jadohealth.2020.04.028
https://doi.org/10.1080/17461391.2015.1013995
https://doi.org/10.1002/eat.23145
https://doi.org/10.1186/s40337-018-0219-x
https://doi.org/10.1186/s40337-018-0219-x
https://doi.org/10.1186/s40337-020-00296-2
https://doi.org/10.1080/02640414.2011.578147
https://doi.org/10.1080/02640414.2011.578147
https://doi.org/10.1080/00913847.1987.11709282
https://medical-dictionary.thefreedictionary.com/anorexia+athletica
https://doi.org/10.1002/1098-108x(199503)17:2<197::aid-eat2260170214>3.0.co;2-q
https://doi.org/10.1002/1098-108x(199503)17:2<197::aid-eat2260170214>3.0.co;2-q
https://doi.org/10.1186/s40337-016-0115-1


374

 57. De Zwaan M. Chewing and spitting out food in eating disorder. Int J Psychiatry Clin Pract. 
1997;1(1):37–8. https://doi.org/10.3109/13651509709069203.

 58. Guarda AS, Coughlin JW, Cummings M, Marinilli A, Haug N, Boucher M, Heinberg 
LJ. Chewing and spitting in eating disorders and its relationship to binge eating. Eat Behav. 
2004;5(3):231–9. https://doi.org/10.1016/j.eatbeh.2004.01.001.

 59. American Psychiatric Association, editor. Diagnostic and statistical manual of mental disor-
ders, DSM-IV. 4th ed. Washington, DC: American Psychiatric Association; 1994.

 60. Kovacs D, Mahon J, Palmer RL. Chewing and spitting out food among eating-disordered 
patients. Int J Eat Disord. 2002;32(1):112–5. https://doi.org/10.1002/eat.10073.

 61. Mitchell JE, Hatsukami D, Eckert ED, Pyle RL. Characteristics of 275 patients with bulimia. 
Am J Psychiatry. 1985;142(4):482–5. https://doi.org/10.1176/ajp.142.4.482.

 62. Durkin NE, Swanson SA, Crow SJ, Mitchell J, Peterson CB, Crosby R. Re-examination of 
chewing and spitting behavior: characteristics within and across eating disorder diagnoses. 
Eat Weight Disord. 2014;19(3):315–20. https://doi.org/10.1007/s40519- 013- 0090- 3.

 63. Song YJ, Lee JH, Jung YC. Chewing and spitting out food as a compensatory behavior in 
patients with eating disorders. Compr Psychiatry. 2015;62:147–51. https://doi.org/10.1016/j.
comppsych.2015.07.010.

 64. Makhzoumi SH, Guarda AS, Schreyer CC, Reinblatt SP, Redgrave GW, Coughlin JW. Chewing 
and spitting: a marker of psychopathology and behavioral severity in inpatients with an eating 
disorder. Eat Behav. 2015;17:59–61. https://doi.org/10.1016/j.eatbeh.2014.12.012.

 65. Aouad P, Hay P, Soh N, Touyz S. Prevalence of chew and spit and its relation to other features 
of disordered eating in a community sample. Int J Eat Disord. 2018;51(8):968–72. https://doi.
org/10.1002/eat.22873.

 66. Aouad P, Hay P, Soh N, Touyz S, Mannan H, Mitchison D. Chew and spit (CHSP) in a large 
adolescent sample: prevalence, impact on health-related quality of life, and relation to other 
disordered eating features. Eat Disord. 2019:1–14. https://doi.org/10.1080/10640266.201
9.1695449.

 67. Aouad P, Morad A, Hay P, Soh N, Touyz S, Rhodes P. Chew and Spit (CHSP): an interpreta-
tive phenomenological analysis (IPA). Eat Behav. 2020;37:101,388. https://doi.org/10.1016/j.
eatbeh.2020.101388.

 68. Inoue K, Matsubara T, Matsuo K, Watanabe Y. A case of anorexia nervosa with chewing 
and spitting improved by treatment with selective serotonin reuptake inhibitors. Seishin 
Shinkeigaku Zasshi. 2015;117(5):327–32.

 69. Asher R.  Munchausen’s syndrome. Lancet. 1951;1(6650):339–41. https://doi.org/10.1016/
s0140- 6736(51)92313- 6.

 70. Meadow R.  Munchausen syndrome by proxy. The hinterland of child abuse. Lancet. 
1977;2(8033):343–5. https://doi.org/10.1016/s0140- 6736(77)91497- 0.

 71. Katz RL, Mazer C, Litt IF. Anorexia nervosa by proxy. J Pediatr. 1985;107(2):247–8.
 72. Honjo S. A mother’s complaints of overeating by her 25-month-old daughter: a proposal of 

anorexia nervosa by proxy. Int J Eat Disord. 1996;20(4):433–7. https://doi.org/10.1002/(SIC
I)1098- 108X(199612)20:4<433::AID- EAT12>3.0.CO;2- Z.

 73. Sirois F.  Anorexia nervosa by proxy: an unusual case. Presse Med. 2011;40(5):547–50. 
https://doi.org/10.1016/j.lpm.2010.12.007.

 74. van Wezel-Meijler G, Wit JM.  The offspring of mothers with anorexia nervosa: a high- 
risk group for undernutrition and stunting? Eur J Pediatr. 1989;149(2):130–5. https://doi.
org/10.1007/bf01995864.

 75. Russell GF, Treasure J, Eisler I. Mothers with anorexia nervosa who underfeed their children: 
their recognition and management. Psychol Med. 1998;28(1):93–108.

 76. Martini MG, Barona-Martinez M, Micali N. Eating disorders mothers and their children: a 
systematic review of the literature. Arch Womens Ment Health. 2020;23(4):449–67. https://
doi.org/10.1007/s00737- 020- 01019- x.

 77. Cuzzolaro M, Donini LM.  Orthorexia nervosa by proxy? Eat Weight Disord. 
2016;21(4):549–51. https://doi.org/10.1007/s40519- 016- 0310- 8.

M. Cuzzolaro

https://doi.org/10.3109/13651509709069203
https://doi.org/10.1016/j.eatbeh.2004.01.001
https://doi.org/10.1002/eat.10073
https://doi.org/10.1176/ajp.142.4.482
https://doi.org/10.1007/s40519-013-0090-3
https://doi.org/10.1016/j.comppsych.2015.07.010
https://doi.org/10.1016/j.comppsych.2015.07.010
https://doi.org/10.1016/j.eatbeh.2014.12.012
https://doi.org/10.1002/eat.22873
https://doi.org/10.1002/eat.22873
https://doi.org/10.1080/10640266.2019.1695449
https://doi.org/10.1080/10640266.2019.1695449
https://doi.org/10.1016/j.eatbeh.2020.101388
https://doi.org/10.1016/j.eatbeh.2020.101388
https://doi.org/10.1016/s0140-6736(51)92313-6
https://doi.org/10.1016/s0140-6736(51)92313-6
https://doi.org/10.1016/s0140-6736(77)91497-0
https://doi.org/10.1002/(SICI)1098-108X(199612)20:4<433::AID-EAT12>3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1098-108X(199612)20:4<433::AID-EAT12>3.0.CO;2-Z
https://doi.org/10.1016/j.lpm.2010.12.007
https://doi.org/10.1007/bf01995864
https://doi.org/10.1007/bf01995864
https://doi.org/10.1007/s00737-020-01019-x
https://doi.org/10.1007/s00737-020-01019-x
https://doi.org/10.1007/s40519-016-0310-8


375

 78. Wu MS, Rudy BM, Arnold EB, Storch EA.  Phenomenology, clinical correlates, and 
impairment in emetophobia. J Cogn Psychother. 2015;29(4):356–68. https://doi.
org/10.1891/0889- 8391.29.4.356.

 79. Wu MS, Selles RR, Novoa JC, Zepeda R, Guttfreund D, McBride NM, Storch 
EA. Examination of the phenomenology and clinical correlates of emetophobia in a sample of 
salvadorian youths. Child Psychiatry Hum Dev. 2017;48(3):509–16. https://doi.org/10.1007/
s10578- 016- 0677- 9.

 80. Becker ES, Rinck M, Turke V, Kause P, Goodwin R, Neumer S, Margraf J. Epidemiology of 
specific phobia subtypes: findings from the Dresden Mental Health Study. Eur Psychiatry. 
2007;22(2):69–74. https://doi.org/10.1016/j.eurpsy.2006.09.006.

 81. Dosanjh S, Fleisher W, Sam D.  I think I’m going to be sick: an eight-year-old boy with 
emetophobia and secondary food restriction. J Can Acad Child Adolesc Psychiatry. 
2017;26(2):104–9.

 82. Maertens C, Couturier J, Grant C, Johnson N.  Fear of vomiting and low body weight in 
two pediatric patients: diagnostic challenges. J Can Acad Child Adolesc Psychiatry. 
2017;26(1):59–61.

 83. Lipsitz JD, Fyer AJ, Paterniti A, Klein DF. Emetophobia: preliminary results of an internet 
survey. Depress Anxiety. 2001;14(2):149–52. https://doi.org/10.1002/da.1058.

 84. van Overveld M, de Jong PJ, Peters ML, van Hout WJ, Bouman TK.  An internet-based 
study on the relation between disgust sensitivity and emetophobia. J Anxiety Disord. 
2008;22(3):524–31. https://doi.org/10.1016/j.janxdis.2007.04.001.

 85. Verwoerd J, van Hout WJ, de Jong PJ.  Disgust- and anxiety-based emotional reasoning 
in non-clinical fear of vomiting. J Behav Ther Exp Psychiatry. 2016;50:83–9. https://doi.
org/10.1016/j.jbtep.2015.05.009.

 86. Veale D, Ellison N, Boschen MJ, Costa A, Whelan C, Muccio F, Henry K. Development 
of an inventory to measure specific phobia of vomiting (emetophobia). Cogn Ther Res. 
2013;37(3):595–604. https://doi.org/10.1007/s10608- 012- 9495- y.

 87. Boschen MJ, Veale D, Ellison N, Reddell T. The emetophobia questionnaire (EmetQ-13): 
psychometric validation of a measure of specific phobia of vomiting (emetophobia). J 
Anxiety Disord. 2013;27(7):670–7. https://doi.org/10.1016/j.janxdis.2013.08.004.

 88. Sykes M, Boschen MJ, Conlon EG. Comorbidity in emetophobia (specific phobia of vomit-
ing). Clin Psychol Psychother. 2016;23(4):363–7. https://doi.org/10.1002/cpp.1964.

 89. Boschen MJ.  Reconceptualizing emetophobia: a cognitive-behavioral formulation 
and research agenda. J Anxiety Disord. 2007;21(3):407–19. https://doi.org/10.1016/j.
janxdis.2006.06.007.

 90. Veale D, Costa A, Murphy P, Ellison N. Abnormal eating behaviour in people with a spe-
cific phobia of vomiting (emetophobia). Eur Eat Disord Rev. 2012;20(5):414–8. https://doi.
org/10.1002/erv.1159.

 91. Garfinkel PE, Kaplan AS, Garner DM, Darby PL.  The differentiation of vomiting/weight 
loss as a conversion disorder from anorexia nervosa. Am J Psychiatry. 1983;140(8):1019–22. 
https://doi.org/10.1176/ajp.140.8.1019.

 92. Manassis K, Kalman E. Anorexia resulting from fear of vomiting in four adolescent girls. 
Can J Psychiatry. 1990;35(6):548–50. https://doi.org/10.1177/070674379003500614.

 93. Price K, Veale D, Brewin CR.  Intrusive imagery in people with a specific phobia of 
vomiting. J Behav Ther Exp Psychiatry. 2012;43(1):672–8. https://doi.org/10.1016/j.
jbtep.2011.09.007.

 94. de Jongh A. Treatment of a woman with emetophobia: a trauma focused approach. Mental 
illness. 2012;4(1):e3. https://doi.org/10.4081/mi.2012.e3.

 95. Keyes A, Deale A, Foster C, Veale D. Time intensive cognitive behavioural therapy for a 
specific phobia of vomiting: a single case experimental design. J Behav Ther Exp Psychiatry. 
2020;66:101,523. https://doi.org/10.1016/j.jbtep.2019.101523.

 96. Riddle-Walker L, Veale D, Chapman C, Ogle F, Rosko D, Najmi S, Walker LM, Maceachern 
P, Hicks T. Cognitive behaviour therapy for specific phobia of vomiting (Emetophobia): a 

36 Adipositas Athletica, Anorexia Athletica, Chewing and Spitting, Eating Disorders…

https://doi.org/10.1891/0889-8391.29.4.356
https://doi.org/10.1891/0889-8391.29.4.356
https://doi.org/10.1007/s10578-016-0677-9
https://doi.org/10.1007/s10578-016-0677-9
https://doi.org/10.1016/j.eurpsy.2006.09.006
https://doi.org/10.1002/da.1058
https://doi.org/10.1016/j.janxdis.2007.04.001
https://doi.org/10.1016/j.jbtep.2015.05.009
https://doi.org/10.1016/j.jbtep.2015.05.009
https://doi.org/10.1007/s10608-012-9495-y
https://doi.org/10.1016/j.janxdis.2013.08.004
https://doi.org/10.1002/cpp.1964
https://doi.org/10.1016/j.janxdis.2006.06.007
https://doi.org/10.1016/j.janxdis.2006.06.007
https://doi.org/10.1002/erv.1159
https://doi.org/10.1002/erv.1159
https://doi.org/10.1176/ajp.140.8.1019
https://doi.org/10.1177/070674379003500614
https://doi.org/10.1016/j.jbtep.2011.09.007
https://doi.org/10.1016/j.jbtep.2011.09.007
https://doi.org/10.4081/mi.2012.e3
https://doi.org/10.1016/j.jbtep.2019.101523


376

pilot randomized controlled trial. J Anxiety Disord. 2016;43:14–22. https://doi.org/10.1016/j.
janxdis.2016.07.005.

 97. Wijesinghe B. A vomiting phobia overcome by one session of flooding with hypnosis. J Behav 
Ther Exp Psychiatry. 1974;5(2):169–70. https://doi.org/10.1016/0005- 7916(74)90107- 4.

 98. Ritow JK. Brief treatment of a vomiting phobia. Am J Clin Hypn. 1979;21(4):293–6. https://
doi.org/10.1080/00029157.1979.10403986.

 99. Maack DJ, Deacon BJ, Zhao M.  Exposure therapy for emetophobia: a case study with 
three-year follow-up. J Anxiety Disord. 2013;27(5):527–34. https://doi.org/10.1016/j.
janxdis.2013.07.001.

 100. Simons M, Vloet TD.  Emetophobia—a metacognitive therapeutic approach for an over-
looked disorder. Z Kinder Jugendpsychiatr Psychother. 2018;46(1):57–66. https://doi.
org/10.1024/1422- 4917/a000464.

 101. Boterhoven de Haan KL, Lee CW, Fassbinder E, van Es SM, Menninga S, Meewisse ML, 
Rijkeboer M, Kousemaker M, Arntz A. Imagery rescripting and eye movement desensitisa-
tion and reprocessing as treatment for adults with post-traumatic stress disorder from child-
hood trauma: randomised clinical trial. Br J Psychiatry. 2020;217(5):609–15. https://doi.
org/10.1192/bjp.2020.158.

 102. Nakamura M, Kitanishi K. Morita therapy for the treatment of emetophobia: a case report. 
Asia Pac Psychiatry. 2019;11(1):e12343. https://doi.org/10.1111/appy.12343.

 103. Sugg HVR, Richards DA, Frost J.  What is morita therapy? The nature, origins, and 
cross-cultural application of a unique Japanese psychotherapy. J Contemp Psychother. 
2020;50(4):313–22. https://doi.org/10.1007/s10879- 020- 09464- 6.

 104. Faye AD, Gawande S, Tadke R, Kirpekar VC, Bhave SH. Emetophobia: a fear of vomiting. 
Indian J Psychiatry. 2013;55(4):390–2. https://doi.org/10.4103/0019- 5545.120556.

 105. Kannappan A, Middleman AB.  Emetophobia: a case of nausea leading to dehydration in 
an adolescent female. SAGE Open Med Case Rep. 2020;8:2050313X20951335. https://doi.
org/10.1177/2050313X20951335.

 106. Dovey TM, Staples PA, Gibson EL, Halford JC.  Food neophobia and ‘picky/fussy’ eat-
ing in children: a review. Appetite. 2008;50(2-3):181–93. https://doi.org/10.1016/j.
appet.2007.09.009.

 107. Jacobi C, Agras WS, Bryson S, Hammer LD. Behavioral validation, precursors, and concom-
itants of picky eating in childhood. J Am Acad Child Adolesc Psychiatry. 2003;42(1):76–84. 
https://doi.org/10.1097/00004583- 200301000- 00013.

 108. Evans A, Seth JG, Smith S, Harris KK, Loyo J, Spaulding C, Van Eck M, Gottlieb N. Parental 
feeding practices and concerns related to child underweight, picky eating, and using food 
to calm differ according to ethnicity/race, acculturation, and income. Matern Child Health 
J. 2011;15(7):899–909. https://doi.org/10.1007/s10995- 009- 0526- 6.

 109. Shim JE, Kim J, Mathai RA, Team SKR. Associations of infant feeding practices and picky 
eating behaviors of preschool children. J Am Diet Assoc. 2011;111(9):1363–8. https://doi.
org/10.1016/j.jada.2011.06.410.

 110. Taylor CM, Wernimont SM, Northstone K, Emmett PM.  Picky/fussy eating in children: 
review of definitions, assessment, prevalence and dietary intakes. Appetite. 2015;95:349–59. 
https://doi.org/10.1016/j.appet.2015.07.026.

 111. Wolstenholme H, Kelly C, Hennessy M, Heary C.  Childhood fussy/picky eating behav-
iours: a systematic review and synthesis of qualitative studies. Int J Behav Nutr Phys Act. 
2020;17(1):2. https://doi.org/10.1186/s12966- 019- 0899- x.

 112. Tharner A, Jansen PW, Kiefte-de Jong JC, Moll HA, van der Ende J, Jaddoe VW, Hofman A, 
Tiemeier H, Franco OH. Toward an operative diagnosis of fussy/picky eating: a latent profile 
approach in a population-based cohort. Int J Behav Nutr Phys Act. 2014;11(14) https://doi.
org/10.1186/1479- 5868- 11- 14.

 113. Taylor CM, Emmett PM. Picky eating in children: causes and consequences. Proc Nutr Soc. 
2019;78(2):161–9. https://doi.org/10.1017/S0029665118002586.

 114. Cardona Cano S, Hoek HW, Bryant-Waugh R. Picky eating: the current state of research. Curr 
Opin Psychiatry. 2015;28(6):448–54. https://doi.org/10.1097/YCO.0000000000000194.

M. Cuzzolaro

https://doi.org/10.1016/j.janxdis.2016.07.005
https://doi.org/10.1016/j.janxdis.2016.07.005
https://doi.org/10.1016/0005-7916(74)90107-4
https://doi.org/10.1080/00029157.1979.10403986
https://doi.org/10.1080/00029157.1979.10403986
https://doi.org/10.1016/j.janxdis.2013.07.001
https://doi.org/10.1016/j.janxdis.2013.07.001
https://doi.org/10.1024/1422-4917/a000464
https://doi.org/10.1024/1422-4917/a000464
https://doi.org/10.1192/bjp.2020.158
https://doi.org/10.1192/bjp.2020.158
https://doi.org/10.1111/appy.12343
https://doi.org/10.1007/s10879-020-09464-6
https://doi.org/10.4103/0019-5545.120556
https://doi.org/10.1177/2050313X20951335
https://doi.org/10.1177/2050313X20951335
https://doi.org/10.1016/j.appet.2007.09.009
https://doi.org/10.1016/j.appet.2007.09.009
https://doi.org/10.1097/00004583-200301000-00013
https://doi.org/10.1007/s10995-009-0526-6
https://doi.org/10.1016/j.jada.2011.06.410
https://doi.org/10.1016/j.jada.2011.06.410
https://doi.org/10.1016/j.appet.2015.07.026
https://doi.org/10.1186/s12966-019-0899-x
https://doi.org/10.1186/1479-5868-11-14
https://doi.org/10.1186/1479-5868-11-14
https://doi.org/10.1017/S0029665118002586
https://doi.org/10.1097/YCO.0000000000000194


377

 115. Wildes JE, Zucker NL, Marcus MD. Picky eating in adults: results of a web-based survey. Int 
J Eat Disord. 2012;45(4):575–82. https://doi.org/10.1002/eat.20975.

 116. Ellis JM, Zickgraf HF, Galloway AT, Essayli JH, Whited MC. A functional description of 
adult picky eating using latent profile analysis. Int J Behav Nutr Phys Act. 2018;15(1):109. 
https://doi.org/10.1186/s12966- 018- 0743- 8.

 117. Kauer J, Pelchat ML, Rozin P, Zickgraf HF. Adult picky eating. Phenomenology, taste sen-
sitivity, and psychological correlates. Appetite. 2015;90:219–28. https://doi.org/10.1016/j.
appet.2015.03.001.

 118. Wardle J, Guthrie CA, Sanderson S, Rapoport L.  Development of the children’s eat-
ing behaviour questionnaire. J Child Psychol Psychiatry. 2001;42(7):963–70. https://doi.
org/10.1111/1469- 7610.00792.

 119. Birch LL, Fisher JO, Grimm-Thomas K, Markey CN, Sawyer R, Johnson SL. Confirmatory 
factor analysis of the Child Feeding Questionnaire: a measure of parental attitudes, beliefs 
and practices about child feeding and obesity proneness. Appetite. 2001;36(3):201–10. 
https://doi.org/10.1006/appe.2001.0398.

 120. Silverman AH, Berlin KS, Linn C, Pederson J, Schiedermayer B, Barkmeier-Kraemer 
J.  Psychometric properties of the infant and child feeding questionnaire. J Pediatr. 
2020;223:81–86.e82. https://doi.org/10.1016/j.jpeds.2020.04.040.

 121. Ellis JM, Galloway AT, Webb RM, Martz DM.  Measuring adult picky eating: the devel-
opment of a multidimensional self-report instrument. Psychol Assess. 2017;29(8):955–66. 
https://doi.org/10.1037/pas0000387.

 122. Cole NC, An R, Lee SY, Donovan SM. Correlates of picky eating and food neophobia in 
young children: a systematic review and meta-analysis. Nutr Rev. 2017;75(7):516–32. 
https://doi.org/10.1093/nutrit/nux024.

 123. Xue Y, Zhao A, Cai L, Yang B, Szeto IM, Ma D, Zhang Y, Wang P. Growth and development 
in Chinese pre-schoolers with picky eating behaviour: a cross-sectional study. PLoS One. 
2015;10(4):e0123664. https://doi.org/10.1371/journal.pone.0123664.

 124. Xue Y, Lee E, Ning K, Zheng Y, Ma D, Gao H, Yang B, Bai Y, Wang P, Zhang Y. Prevalence 
of picky eating behaviour in Chinese school-age children and associations with anthropomet-
ric parameters and intelligence quotient. A cross-sectional study. Appetite. 2015;91:248–55. 
https://doi.org/10.1016/j.appet.2015.04.065.

 125. Mascola AJ, Bryson SW, Agras WS. Picky eating during childhood: a longitudinal study to 
age 11 years. Eat Behav. 2010;11(4):253–7. https://doi.org/10.1016/j.eatbeh.2010.05.006.

 126. Cardona Cano S, Tiemeier H, Van Hoeken D, Tharner A, Jaddoe VW, Hofman A, Verhulst 
FC, Hoek HW. Trajectories of picky eating during childhood: a general population study. Int 
J Eat Disord. 2015;48(6):570–9. https://doi.org/10.1002/eat.22384.

 127. Ekstein S, Laniado D, Glick B.  Does picky eating affect weight-for-length mea-
surements in young children? Clin Pediatr (Phila). 2010;49(3):217–20. https://doi.
org/10.1177/0009922809337331.

 128. Kwon KM, Shim JE, Kang M, Paik HY. Association between picky eating behaviors and 
nutritional status in early childhood: performance of a picky eating behavior questionnaire. 
Nutrients. 2017;9(5) https://doi.org/10.3390/nu9050463.

 129. Berger PK, Hohman EE, Marini ME, Savage JS, Birch LL.  Girls’ picky eating in child-
hood is associated with normal weight status from ages 5 to 15 y. Am J Clin Nutr. 
2016;104(6):1577–82. https://doi.org/10.3945/ajcn.116.142430.

 130. Li Z, van der Horst K, Edelson-Fries LR, Yu K, You L, Zhang Y, Vinyes-Pares G, Wang 
P, Ma D, Yang X, Qin L, Wang J.  Perceptions of food intake and weight status among 
parents of picky eating infants and toddlers in China: a cross-sectional study. Appetite. 
2017;108:456–63. https://doi.org/10.1016/j.appet.2016.11.009.

 131. Mak VS. How picky eating becomes an illness-marketing nutrient-enriched formula milk in a 
Chinese society. Ecol Food Nutr. 2017;56(1):81–100. https://doi.org/10.1080/03670244.201
6.1261025.

 132. Zohar AH, Pick S, Lev-Ari L, Bachner-Melman R. A longitudinal study of maternal feed-
ing and children’s picky eating. Appetite. 2020;154:104,804. https://doi.org/10.1016/j.
appet.2020.104804.

36 Adipositas Athletica, Anorexia Athletica, Chewing and Spitting, Eating Disorders…

https://doi.org/10.1002/eat.20975
https://doi.org/10.1186/s12966-018-0743-8
https://doi.org/10.1016/j.appet.2015.03.001
https://doi.org/10.1016/j.appet.2015.03.001
https://doi.org/10.1111/1469-7610.00792
https://doi.org/10.1111/1469-7610.00792
https://doi.org/10.1006/appe.2001.0398
https://doi.org/10.1016/j.jpeds.2020.04.040
https://doi.org/10.1037/pas0000387
https://doi.org/10.1093/nutrit/nux024
https://doi.org/10.1371/journal.pone.0123664
https://doi.org/10.1016/j.appet.2015.04.065
https://doi.org/10.1016/j.eatbeh.2010.05.006
https://doi.org/10.1002/eat.22384
https://doi.org/10.1177/0009922809337331
https://doi.org/10.1177/0009922809337331
https://doi.org/10.3390/nu9050463
https://doi.org/10.3945/ajcn.116.142430
https://doi.org/10.1016/j.appet.2016.11.009
https://doi.org/10.1080/03670244.2016.1261025
https://doi.org/10.1080/03670244.2016.1261025
https://doi.org/10.1016/j.appet.2020.104804
https://doi.org/10.1016/j.appet.2020.104804


378

 133. Ellis JM, Galloway AT, Webb RM, Martz DM, Farrow CV.  Recollections of pressure to 
eat during childhood, but not picky eating, predict young adult eating behavior. Appetite. 
2016;97:58–63. https://doi.org/10.1016/j.appet.2015.11.020.

 134. Brown CL, Vander Schaaf EB, Cohen GM, Irby MB, Skelton JA. Association of picky eat-
ing and food neophobia with weight: a systematic review. Child Obes. 2016;12(4):247–62. 
https://doi.org/10.1089/chi.2015.0189.

 135. Kreipe RE, Palomaki A. Beyond picky eating: avoidant/restrictive food intake disorder. Curr 
Psychiatry Rep. 2012;14(4):421–31. https://doi.org/10.1007/s11920- 012- 0293- 8.

 136. Zickgraf HF, Franklin ME, Rozin P. Adult picky eaters with symptoms of avoidant/restric-
tive food intake disorder: comparable distress and comorbidity but different eating behaviors 
compared to those with disordered eating symptoms. J Eat Disord. 2016;4(26) https://doi.
org/10.1186/s40337- 016- 0110- 6.

 137. van Praag HM.  Nosologomania: a disorder of psychiatry. World J Biol Psychiatry. 
2000;1(3):151–8. https://doi.org/10.3109/15622970009150584.

 138. Vandereycken W. Media hype, diagnostic fad or genuine disorder? Professionals’ opinions 
about night eating syndrome, orthorexia, muscle dysmorphia, and emetophobia. Eat Disord. 
2011;19(2):145–55. https://doi.org/10.1080/10640266.2011.551634.

M. Cuzzolaro

https://doi.org/10.1016/j.appet.2015.11.020
https://doi.org/10.1089/chi.2015.0189
https://doi.org/10.1007/s11920-012-0293-8
https://doi.org/10.1186/s40337-016-0110-6
https://doi.org/10.1186/s40337-016-0110-6
https://doi.org/10.3109/15622970009150584
https://doi.org/10.1080/10640266.2011.551634


379© Springer Nature Switzerland AG 2022
E. Manzato et al. (eds.), Hidden and Lesser-known Disordered Eating Behaviors 
in Medical and Psychiatric Conditions, 
https://doi.org/10.1007/978-3-030-81174-7_37

E. Manzato (*) 
Former University of Ferrara, Eating and Weight Disorders Center “L’Albero”,  
Private Hospital “Salus”, Ferrara, Italy
e-mail: emilia.manzato@gmail.com 

M. Gualandi 
Former Day Hospital of Internal Medicine and Eating Disorders,  
University Hospital S. Anna, Ferrara, Italy
e-mail: malvinagualandi@virgilio.it 

37CAIS Syndrome and Eating and Weight 
Disorders

Emilia Manzato and Malvina Gualandi

37.1  Definition

Androgen insensitivity syndrome (AIS) represents a spectrum of defects in andro-
gen action due to mutations in the androgen receptor gene (AR), an X-linked reces-
sive genetic disorder.

AIS is typically characterized by evidence of feminization or undermasculiniza-
tion of the external genitalia at birth, abnormal secondary sexual development in 
puberty and infertility in individuals with a 46 XY karyotype.

AIS was initially known as “Morris Syndrome” from the name of John McLean 
Morris, an American gynecologist who, for the first time, described it in 1953 as 
“testicular feminization” term no longer used [1].

According to the degree of androgen insensitivity, AIS is subdivided into three 
phenotypes:

 – Complete androgen insensitivity syndrome (CAIS), with typical female external 
genitalia
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 – Partial androgen insensitivity syndrome (PAIS) with predominantly female, 
predominantly male, or ambiguous external genitalia

 – Mild androgen insensitivity syndrome (MAIS) with typical male external 
genitalia

CAIS, the most frequent manifestation of AIS [2], is characterized by a complete 
resistance to androgens and by a female appearance.

AR gene mutation is found in more than 95% of patients with CAIS: 70% of 
them have inherited mutations from mothers “carriers” of the genetic disorder, 
while the remaining 30% are de novo mutations [3].

37.2  CAIS Phenotype

Women with CAIS have a 46 XY karyotype, but a female phenotype, consistent 
with androgen resistance even if testosterone levels are within or above the male 
range produced by their abdominal testes [4]. Normally, in presence of a 46 XY 
karyotype, the sex-determining region Y (SRY) gene situated in Y chromosome will 
determine, in the embryo-fetal period, the development of functioning testes and 
absence of female internal genitalia.

Genitalia virilization physiologically occurs between the 8th and 14th week of 
gestation and is strictly linked to androgen action and AR function. The complete 
resistance to androgens in CAIS results in female external genitalia because testos-
terone and dihydrotestosterone, transformed by aromatase into estrogen, determine 
the development of female sexual characteristics.

On the contrary internal female genitalia are absent because the abdominal testes 
produce the antimullerian hormone (AMH), which inhibits the development of the 
uterus, cervix, and proximal vagina. At first observation the individuals with CAIS 
may present masses in the inguinal canal, subsequently identified as testes. They 
have primary amenorrhea and sparse or absent pubic or axillary hair. Breasts and 
female adiposity develop normally. Sexual identity and orientation are typically 
female and heterosexual.

Gonadectomy before or just after puberty is advised for CAIS individuals to 
eliminate the risk of testicular tumors. Estrogen replacement therapy is recom-
mended after gonadectomy to prevent symptoms of hypoestrogenism and to main-
tain secondary sexual features [5].

Final height in CAIS is above normal mean female height, likely due to the 
action of the growth-controlling gene (GCY) located at the Y chromosome [6].

37.3  Prevalence and Incidence

CAIS is a rare condition but one of the most common causes of disorders of sex 
development (DSD). Its prevalence ranges from 2:100,000 to 5:100,000 [7] and 
from 1:20,400 to 1:99,100 [3] depending on the study. The minimal incidence 
reported is 1:99,000 [8].
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37.4  Psychological and Sexual Aspects

Outcome studies have focused on aspects of psychosexual development, especially 
gender dysphoria and sexual functioning. Conflicting data on gender identity in 
CAIS patients are reported [9]. Gender change is very rarely described in CAIS, and 
there are only four cases of gender change in individuals with CAIS [10]. Therefore, 
gender dysphoria in CAIS is considered truly transgenderism. However, in a long- 
term outcome study of disorders of sex development (DSDs) including CAIS, it was 
noted that dissatisfaction with original gender assignment had been underestimated, 
thus suggesting that gender and sexual counseling should be part of the multidisci-
plinary service available to individuals with DSDs [5]. Sexual functioning and sex-
ual quality of life demonstrated a less positive outcome in CAIS patients in 
comparison with normal women [11].

CAIS diagnosis is also reported to be associated with psychological distress, and 
consequently psychosocial care along with sexual counseling should be an integral 
part of the management to promote positive adaptation [12]. A study carried out in 
Sweden in a sample of women with CAIS and gonadal dysgenesis has shown that 
the subgroup of women with CAIS had a higher risk than controls to satisfy the 
criteria for a psychiatric disorder specifically for a major depressive episode and 
obsessive and compulsive disorders [13].

Another interesting but poorly investigated issue in the study of subjects suffer-
ing from CAIS is their vulnerability to develop body dissatisfaction (BD).

Only Wisniewski et al. assessed physical and psychosexual status in a sample of 
14 subjects (median age 45) with a diagnosis of CAIS, by using a questionnaire and 
medical examination.

BD was evaluated through a questionnaire with three response options (mainly 
satisfied, somewhat dissatisfied, mainly dissatisfied) regarding the degree of satis-
faction with physical appearance.

The results showed that 57% reported a low degree of BD, while 43% of the 
sample reported varying degrees of BD both related to physical appearance (such as 
inadequate body hair, looking younger than actual age, etc.) and linked to the pres-
ence of obesity [14].

37.5  The Influence of Androgens on Weight, Metabolism, 
and Eating Behavior: What Happens in CAIS?

Testosterone determines a permanent imprinting on developing brain areas, func-
tionally linked to hunger and satiety control such as increased size of nuclei involved 
in regulation of appetite and influences neuronal circuits involved in reward mecha-
nisms and attitudes toward food. In addition, testosterone is involved in the regula-
tion of energy metabolism and body weight. Males have in general a prevalent 
orexic-orientated attitude, and their metabolism is orientated toward anabolism.

Body composition in men is substantially different from female as testosterone 
promotes growth of lean mass and suppresses deposition of fat [15, 16]. The impact 
of altered AR signaling and consequent failure of testosterone action on the 

37 CAIS Syndrome and Eating and Weight Disorders



382

development of visceral obesity, insulin resistance, and metabolic syndrome in men 
is very well established [17, 18].

Dati et al. (2009) investigated body composition and metabolism assessment in 
a sample of middle-aged patients with CAIS, both with removed and retained testes. 
The body fat mass had increased in comparison with both female and male controls 
and high values of total cholesterol and LDL cholesterol, and high values of 
HOMA-IR (homeostatic model assessment for insulin resistance) were detected. 
An enhanced rate of obesity, especially in those who had retained testes, was 
reported [19].

Yang Peng et al. (2018) described the case of a 22-year-old female with CAIS 
and diabetes.

The authors underlined the role of AR signaling in glucose homeostasis and a 
link between the disruption of AR signaling and increase of body fat as well as 
abnormal values of cholesterol (total and LDL-c) and HOMA-IR [20].

37.6  Eating Disorders in CAIS

Eating disorders (EDs) are less frequent in men. This sexual dimorphism appears, 
according to a wide body of literature, to be mostly related to a two-step process 
where the organizational effects of a prenatal exposure to maternal and fetal testos-
terone on brain areas are followed, in puberty, by the activational effect of testoster-
one. This sequence is thought to produce a protective effect against the occurrence 
of EDs in males [15, 16].

The androgenic protective effect does not only depend on the hormonal level but 
also on its receptor sensitivity [21]. Furthermore, masculinization of the brain is 
also due to a direct expression of SRY region of the Y chromosome which is 
hormone- independent. This region—involved in testis differentiation and subse-
quent testosterone secretion—is chiefly expressed in the testes, but, to some extent, 
it is also expressed in other tissues, e.g., heart, liver, and kidneys, and in certain 
brain regions such as the hypothalamus and frontal and temporal cortex, therefore 
influencing the development of male-specific neurobiology and brain function in a 
direct cell-autonomous manner.

This function, together with others, related, for example, to the growth- controlling 
region on the long arm of the Y chromosome, is present also in CAIS subjects.

Even if the lack of testosterone action determines a female phenotype, it is not 
possible to exclude brain masculine modifications as the role of Y chromosome in 
brain function is not only mediated by hormone secretion [22, 23].

According to Savic, a mixture of “male” and “female” neuronal coding in women 
with CAIS is observed, but specific behavioral correlates are presently uncertain [24].

The coexistence of CAIS and EDs was reported for the first time by Manzato 
et al. [25] who described a case of a 22-year-old patient with CAIS and ED. The 
history of the subject was characterized by previous overweight—BMI was 28.4 at 
the age of 19 (weight 90 kg, height 1.78 m). Afterward, she followed a restricted 
diet and practiced compulsive exercise aiming to lose weight.
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Data regarding gender differences in the clinical presentation of ED are still 
highly controversial.

While EDs are considered primarily female disorders, a considerable proportion 
of ED patients are male, and, in the last 10 years, increased attention has been paid 
to ED male patients. Research has particularly focused on sex differences regarding 
the epidemiology and the symptom profile.

In their study in 2009, Striegel-Moore et al. [26] reported that males with EDs 
used more frequently food restriction and physical hyperactivity as compensatory 
behaviors rather than purging behaviors (such as self-induced vomiting and use of 
laxatives), more frequent in female patients.

In a recent review on ED adolescents by Timko et  al. [27], few differences 
between sexes were reported regarding core ED symptoms, patterns of restriction, 
binging, vomiting, or laxative abuse, but excessive exercise as compensatory behav-
ior was more frequently observed in males. Furthermore, male ED patients were 
more likely to have a history of overweight prior to ED onset.

Core ED symptoms in females are concerns about body image and drive for thin-
ness, whereas ED males tend to show increased concern with muscularity and shape 
according to [28, 29].

In our clinical case, risk factors and clinical symptoms are a mixture of risk fac-
tors and symptoms typically but not exclusively related to the male sex or the 
female sex.

For example, a previous overweight was present (risk factor more common in 
ED male patients than in females), physical hyperactivity was used as compensa-
tory behavior, whereas purging behaviors (more present in ED female patients) 
were not detected.

The core symptom was the desire for thinness, more typical of females with 
anorexia nervosa, and no concern about muscularity was present. This behavior 
worsened over time leading to an episode of restrictive anorexia nervosa. The patient 
lost 30 kg in 1 1/2 years. Later on she had binge eating episodes and the ED shifted 
into bulimia nervosa. In this patient self-inducing vomiting or laxative misuse had 
never been present. The patient reported a severe BD exclusively related to weight 
gain and to the desire for thinness.

37.7  Sexual Differences of the Brain

This case offers the opportunity to speculate about possible risk factors for EDs and 
ED clinical picture in a condition where the Y chromosome is present but testoster-
one is unable to carry out its function. Since EDs are generally considered sex- 
bound diseases, it is worth briefly remembering a controversial and sensitive 
question, with important social implications, about the existence of two distinct 
categories “male brain” or “female brain.” Cahill et al. support the hypothesis that 
sex differences in the brain are present and are the result of a different anatomical 
structure and/or a functional dimension such as the function of a neurotransmitter. 
According to this point of view, brains fall into two classes, one typical of males and 
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the other typical of females. The sex bias in the incidence and prevalence of neuro-
psychiatric disorders (i.e., eating disorders) confirms this hypothesis [30]. However, 
in a recent large Israeli study by Joela et al., the authors reported MRI analysis of 
human brain structure concerning most regions of gray and white matter, as well as 
measures of connectivity, and concluded that human brains are a unique “mosaic” 
of male and female features. According to the authors, sex differences in brain 
structure are present, but brains do not fall into two classes but in a “male brain- 
female brain” continuum [31]. Once sex brain differences had been hypothesized, 
the research concentrated on the biological steps able to modify the human brain in 
a prevalently male or prevalently female direction, i.e., the relative role of sex chro-
mosomes and sex steroids (maternal and fetal). As above reported androgens have 
organizing effects on fetal brain and, during puberty, activated by hormonal cas-
cade. This “paradigma” of sexual differentiation of the brain was coined by Phoenix 
et al. (1959) and has dominated the view on cerebral sex dimorphism during the last 
decades [32]. Recently Hammes et al. have affirmed that the concept of “male” and 
“female” hormones appears to be an oversimplification of a complex biological 
system of steroid actions where both estrogens and androgens regulate critical bio-
logical and pathological processes in both males and females [33]. Furthermore, 
evidence exists that SRY and/or other genes are directly (and not through testoster-
one action) involved in sexual dimorphism of the brain. Independent of the mascu-
linizing effects of gonadal secretions, XY and XX brain cells have different patterns 
of gene expression that influence their differentiation and function without any 
mediation by gonadal hormones [34]. The relative influence of genes of sexual 
chromosomes, sex hormones, and external environment in defining sexual differ-
ences of the brain is still under debate. CAIS represents a unique model of research 
in this field as Savic demonstrated in her interesting research. Three biological fac-
tors were involved according to the author in the mixture of male and female MRI 
images found in 16 CAIS subjects compared with samples of normal males and 
females: testosterone effects, Y chromosome genes, and X-chromosome inactiva-
tion escapee genes [24].

37.8  Conclusions

The biological factors possibly underlying the link between CAIS and eating disor-
ders are not clarified. Even though a mixture of “male” and “female” neuronal cod-
ing in women with CAIS is observed, specific behavioral correlates are presently 
uncertain.

Reported data underline the importance of a regular assessment of body compo-
sition, metabolic status, and cardiovascular risk in all patients diagnosed with CAIS, 
regardless of gonadal condition.

It appears to be mandatory to perform a correct diagnostic framework of over-
weight, BD, and eating behaviors, which are risk factors for ED onset also in CAIS 
subjects.

E. Manzato and M. Gualandi



385

References

 1. Morris JM.  The syndrome of testicular feminization in male pseudohermaphrodites. Am J 
Obstet Gynecol. 1953;65:1192–211.

 2. Hughes IA, Davies JD, Bunch TI, Pasterski V, Mastroyannopoulou K, Macdougall J. Androgen 
insensitivity syndrome. Lancet. 2012;380:1419–28.

 3. Oakes MB, Eyvazzadeh AD, Quint E, Smith YR. Complete androgen insensitivity syndrome-
 A review. J Pediatr Adolesc Gynecol. 2008;21:305–10.

 4. Batista RL.  Androgen insensitivity syndrome: a review. Arch Endocrinol Metab. 
2018;62(2):227–35.

 5. Warne GL. Long-term outcome of disorders of sex development. Sex Dev. 2008;2:268–77.
 6. Danilovic DL, Correa PH, Costa EM, Melo KF, Mendonca BB, Arnhold IJ. Height and bone 

mineral density in androgen insensitivity syndrome with mutations in the androgen receptor 
gene. Osteoporos Int. 2007;18(3):369–74.

 7. Gottlieb B, Trifiro MA (2017) Androgen insensitivity syndrome. In: Adam MP, Ardinger HH, 
Pagon RA, et al., editors. GeneReviews® [Internet]. Seattle, WA (1993–2020).

 8. Boehmer AL, Brinkmann O, Bruggenwirth H, van Assendelft C, Otten BJ, Verleun-Mooijman 
MC, Niermeijer MF, Brunner HG, Rouwe CW, Waelkens JJ, Oostdijk W, Kleijer WJ, van der 
Kwast TH, de Vroede MA, Drop SL. Genotype versus phenotype in families with androgen 
insensitivity syndrome. J Clin Endocrinol Metab. 2001;86:4151–60.

 9. Brunner F, Fliegner M, Krupp K, Rall K, Brucker S, Richter-Appelt H. Gender role, gender 
identity and sexual orientation in CAIS (“XY-women”) compared with subfertile and infertile 
46, XX women. J Sex Res. 2016;53(1):109–24.

 10. Bermúdez de la Vega JA, Fernández-Cancio M, Bernal S, Audí L. Complete androgen insensi-
tivity syndrome associated with male gender identity or female precocious puberty in the same 
family. Sex Dev. 2015;9(2):75–9.

 11. Petroli RJ, Hiort O, et al. Functional impact of novel androgen receptor mutations on the clini-
cal manifestation of androgen insensitivity syndrome. Sex Dev. 2018;11:238–47.

 12. D’Alberton F, Assante MT, Foresti M, Balsamo A, Bertelloni S, Dati E, et al. Quality of life 
and psychological adjustment of women living with 46,XY differences of sex development. J 
Sex Med. 2015;12(6):1440–9.

 13. Engberg H, et al. Increased psychiatric morbidity in women with complete androgen insensi-
tivity syndrome or complete gonadal dysgenesis. J Psychosom Res. 2017;101:122–7.

 14. Wisniewski AB, et al. Complete androgen insensitivity syndrome: long-term medical, surgical, 
and psychosexual outcome. J Clin Endocrinol Metab. 2000;85(8):2664–9.

 15. Lombardo MV, Ashwin E, Auyeung B, et  al. Fetal programming effects of testoster-
one on the reward system and behavioral approach tendencies in humans. Biol Psychiatry. 
2012;72:839–47.

 16. Culbert KM, Breedlove SM, Sisk CL, et al. The emergence of sex differences in risk for dis-
ordered eating attitudes during puberty: a role for prenatal testosterone exposure. J Abnorm 
Psychol. 2013;122:420–32.

 17. Yu IC, Lin HY, Sparks JD, Yeh S, Chang C. Androgen receptor roles in insulin resistance 
and obesity in males: the linkage of androgen-deprivation therapy to metabolic syndrome. 
Diabetes. 2014;63(10):3180–8. https://doi.org/10.2337/db13- 1505.

 18. Zitzmann M. Testosterone deficiency, insulin resistance and the metabolic syndrome. Nat Rev 
Endocrinol. 2009;5:673–81.1,2, 15−18.

 19. Dati E, Baroncelli GI, Mora S, Russo G, Baldinotti F, Parrini D, Erba P, Simi P, Bertelloni 
S. Body composition and metabolic profile in women with complete androgen insensitivity 
syndrome. Sex Dev. 2009;3:188–93.

 20. Yang P, Liu X, Gao J, Qu S, Zhang M.  Complete androgen insensitivity syndrome in a 
young woman with metabolic disorder and diabetes: a case report. Medicine (Baltimore). 
2018;97(33):e11353. https://doi.org/10.1097/MD.0000000000011353.

37 CAIS Syndrome and Eating and Weight Disorders

https://doi.org/10.2337/db13-1505
https://doi.org/10.1097/MD.0000000000011353


386

 21. Morford JJ, Wu S, Mauvais-Jarvis F. The impact of androgen actions in neurons on meta-
bolic health and disease. Mol Cell Endocrinol. 2018;465:92–102. https://doi.org/10.1016/j.
mce.2017.09.001. Epub 2017 Sep 4.

 22. Arnold AP, Xu J, Grisham W, Chen X, Kim YH, Minireview IY.  Sex chromosomes and 
brain sexual differentiation. Endocrinology. 2004;145(3):1057–62. https://doi.org/10.1210/
en.2003- 1491.

 23. Kopsida E, Stergiakouli E, Lynn PM, Wilkinson LS, Davies W. The role of the Y chromosome 
in brain function. Open Neuroendocrinol J (Online). 2009;2:20–30. https://doi.org/10.217
4/1876528900902010020.

 24. Savic I, Frisen L, Manzouri A, Nordenstrom A, Lindén Hirschberg A. Role of testosterone 
and Y chromosome genes for the masculinization of the human brain. Hum Brain Mapp. 
2017;38(4):1801–14. https://doi.org/10.1002/hbm.23483.

 25. Manzato E, Gualandi M, Roncarati E.  Complete androgen insensitivity syndrome (CAIS) 
and eating disorders: a case report. Eat Weight Disord. 2020; https://doi.org/10.1007/
s40519- 020- 01069- 1.

 26. Striegel-Moore R, et al. Gender difference in the prevalence of eating disorder symptoms. Int 
J Eat Disord. 2009;42:471–4.

 27. Timko CA, et  al. Sex differences in adolescent anorexia and bulimia nervosa: beyond 
the signs and symptoms. Curr Psychiatry Rep. 2020;21(1):1. https://doi.org/10.1007/
s11920- 019- 0988- 1.

 28. Rizk M, et al. Physical activity in eating disorders: a systematic review. Nutrients. 2020;12:183. 
https://doi.org/10.3390/nu12010183.

 29. Cooper M, et al. Muscle dysmorphia: a systematic and meta-analytic review of the literature to 
assess diagnostic validity. Int J Eat Disord. 2020;53:1583–604.

 30. Cahill L. Why sex matters for neuroscience. Nature reviews. Neuroscience. 2006;7(6):477–84. 
https://doi.org/10.1038/nrn1909.

 31. Joel D, Tavor Berman Z, et al. Sex beyond the genitalia: the human brain mosaic. Proc Natl 
Acad Sci U S A. 2015;112(50):15,468–73. https://doi.org/10.1073/pnas.1509654112.

 32. Phoenix CH, Goy RW, Gerall AA, Young WC. Organizing action of prenatally administered 
testosterone propionate on the tissues mediating mating behaviour in the female guinea pig. 
Endocrinology. 1959;65:369–82.

 33. Hammes S, Levin E. Impact of estrogens in males and androgens in females. J Clin Invest. 
2019;129(5):1818–26. https://doi.org/10.1172/JCI125.

 34. Dewing P, Chiang C, Sinchak K, Sim H, Fernagut P-O, Kelly S, Chesselet M-F, Micevych P, 
Albrecht K, Harley V, Vilain E. Direct regulation of adult brain function by the male-specific 
factor SRY. Curr Biol. 2006;16:415–20. https://doi.org/10.1016/j.cub.2006.01.017.

E. Manzato and M. Gualandi

https://doi.org/10.1016/j.mce.2017.09.001
https://doi.org/10.1016/j.mce.2017.09.001
https://doi.org/10.1210/en.2003-1491
https://doi.org/10.1210/en.2003-1491
https://doi.org/10.2174/1876528900902010020
https://doi.org/10.2174/1876528900902010020
https://doi.org/10.1002/hbm.23483
https://doi.org/10.1007/s40519-020-01069-1
https://doi.org/10.1007/s40519-020-01069-1
https://doi.org/10.1007/s11920-019-0988-1
https://doi.org/10.1007/s11920-019-0988-1
https://doi.org/10.3390/nu12010183
https://doi.org/10.1038/nrn1909
https://doi.org/10.1073/pnas.1509654112.
https://doi.org/10.1172/JCI125
https://doi.org/10.1016/j.cub.2006.01.017

	Preface
	Contents
	1: Muscle Dysmorphia and Disordered Eating Behavior
	1.1	 Introduction
	1.2	 Characteristics
	1.3	 Epidemiology and Prevalence
	1.4	 Correlates
	1.5	 Treatment
	1.6	 Conclusion
	References

	2: Eating Disorders in Infants and Toddlers
	2.1	 Introduction
	2.2	 Nutrition, Eating Behaviour and Feeding Difficulties/Disorders
	2.3	 Classification of FD and ED in Infants and Toddlers
	2.3.1	 ARFID
	2.3.2	 Autism Spectrum Disorders and FD
	2.3.3	 Treatment
	2.3.4	 Conclusion and Take-Home Message

	References

	3: Eating Disorders in Males
	3.1	 Genetic and Epigenetic Factors in Male Anorexia Nervosa
	3.2	 What Do Genetics and Epigenetics Mean?
	References

	4: Eating Disorders in Midlife and in the Elderly
	4.1	 What Is the Real Prevalence of EDs or Altered Food Behaviours in Adulthood and in the Elderly?
	4.2	 Nutritional Requirements and Eating Disorders in the Elderly
	References

	5: Eating and Weight Disorders in Sexual and Gender Minorities
	5.1	 Introduction
	5.2	 Definitions and Acronyms
	5.3	 Gender Identity and Sexual Orientation in DSM and ICD
	5.4	 Eating-Related Pathology in Sexual Minorities
	5.5	 Eating-Related Pathology in Gender Minorities
	5.6	 Health Problems in Sexual and Gender Minorities
	5.7	 What Factors Contribute to the Increased Vulnerability of These Populations?
	5.8	 Concluding Remarks and Clinical Suggestions
	References

	6: Food and Addictions
	6.1	 Human Development
	6.2	 Addiction
	6.3	 Craving
	6.4	 Addiction and Autonomy
	6.5	 Food and Addiction
	6.6	 Food Addiction
	6.7	 Addiction Again
	References

	7: Post-Traumatic Eating Disorder
	7.1	 Background
	7.2	 The Definition of Trauma and Its Relational Implications
	7.3	 ED and Trauma: The Dimensions of the Phenomenon
	7.4	 ED as a “Pseudo-management Strategy” for Handling PTSD Symptoms
	7.5	 Trauma, Dissociation and ED
	7.6	 Discussion
	7.7	 Conclusions and Implications for Treatment
	References

	8: Psychotropic Drug-Induced Disordered Eating Behaviors
	8.1	 Introduction
	8.2	 Psychotropic Drug-Induced Increased Appetite and Weight
	8.2.1	 Antipsychotics
	8.2.2	 Mood Stabilizers
	8.2.3	 Antidepressants
	8.2.4	 Cannabinoids

	8.3	 Psychotropic Drug-Induced Reduced Appetite and Weight
	8.3.1	 Mood Stabilizers
	8.3.2	 Antidepressants
	8.3.3	 Cannabinoid-1 Receptor Antagonists
	8.3.4	 Amphetamines
	8.3.5	 Thyroid Hormones
	8.3.6	 Cocaine
	8.3.7	 Opiates
	8.3.8	 Tobacco

	8.4	 Anecdotal Remarks
	8.4.1	 Pica
	8.4.2	 Sleep-Related Eating Disorder (SRED)
	8.4.3	 Conclusions

	References

	9: Disordered Eating Behaviors in Other Psychiatric Disorders
	9.1	 Disordered Eating in Schizophrenia
	9.2	 Disordered Eating in Bipolar Disorders
	9.3	 Disordered Eating in Depressive Disorders
	9.4	 Disordered Eating in Anxiety Disorders
	9.5	 Disordered Eating in Obsessive-Compulsive Disorders
	9.6	 Disordered Eating in Dissociative Disorders
	9.7	 Disordered Eating in Sleep-Wake Disorders
	9.8	 Disordered Eating in Personality Disorders
	9.9	 Conclusions
	References

	10: Avoidant/Restrictive Food Intake Disorder (ARFID) in Adults
	10.1	 Introduction
	10.2	 Assessment
	10.2.1	 Diagnostic Criteria According to DSM-5 and Differential Diagnosis
	10.2.2	 Diagnostic Tools
	10.2.3	 Epidemiology

	10.3	 Clinical Characteristics
	10.3.1	 Presentations, Comorbidities, and Severity

	10.4	 Treatment
	10.5	 Conclusions
	References

	11: Drunkorexia
	11.1	 Epidemiology: Characteristics, Prevalence, and Determinants
	11.2	 Demographic Differences and Other Correlates
	11.3	 Proposed Diagnostic Criteria
	References

	12: Eating Disorders and Bariatric Surgery
	12.1	 Introduction
	12.2	 Eating Disorders and Problematic Eating Behaviours
	12.3	 Body Perception and Body Misperception in Obese Patients
	12.4	 Case Report
	12.5	 Discussion
	12.6	 Conclusions
	References

	13: Night Eating Syndrome and Nocturnal Sleep-Related Eating Disorder
	13.1	 Night Eating Syndrome (NES): Diagnostic Criteria and Clinical Features
	13.2	 Sleep-Related Eating Disorder (SRED) and Differential Diagnosis with NES
	13.3	 Comorbidity and Differential Diagnosis Between NES and Other Eating and Weight Disorders
	13.4	 Comorbidity of NES with Other Psychopathological Conditions
	13.4.1	 Mood and Anxiety Disorders
	13.4.2	 Sleep Problems

	13.5	 Conclusions
	References

	14: When “Healthy” Is Taken Too Far: Orthorexia Nervosa—Current State, Controversies and Future Directions
	14.1	 General Characteristics
	14.2	 Risk Factors and Drivers
	14.2.1	 Individual factors
	14.2.2	 Societal Drivers

	14.3	 Diagnostic Criteria
	14.4	 Tools for Assessment of ON
	14.5	 Prevalence
	14.6	 Current Stand on the Therapeutic Approach
	14.7	 Controversies and Discussions in the Literature
	14.7.1	 Aetiological Discussion (ON and Other Disorders)
	14.7.1.1	 Can ON Be Seen as a Continuum?

	14.7.2	 Cultural Discussion

	14.8	 Directions for Further Investigation: Use of Transdisciplinary Approach
	References
	Fine Modulo


	15: Pica
	15.1	 Symptomatic Presentation of Pica Disorder
	15.2	 Prevalence Rates
	15.3	 Etiology
	15.4	 Diagnostic Assessment and Treatment
	15.5	 Outlook
	References

	16: Purging Disorder
	16.1	 Introduction
	16.2	 Prevalence
	16.3	 Clinical Correlates
	16.3.1	 Compensatory Behaviors
	16.3.2	 Loss of Control Eating
	16.3.3	 Body Weight
	16.3.4	 Weight/Shape/Eating Concerns
	16.3.5	 Restraint
	16.3.6	 Medical Complications

	16.4	 Comorbidity
	16.5	 Treatment
	16.6	 Outcome
	16.7	 Conclusion
	References

	17: Rumination Disorder
	17.1	 Definition
	17.2	 Case
	17.3	 Prevalence
	17.4	 Associations
	17.5	 Treatment [20]
	17.6	 Prognosis
	References

	18: Achalasia and Disordered Eating Behaviours
	18.1	 Introduction
	18.2	 Achalasia
	18.2.1	 Epidemiology
	18.2.2	 Pathogenesis
	18.2.3	 Clinical Characteristics
	18.2.4	 Additional Examinations
	18.2.4.1	 Oesophagogastroduodenoscopy
	18.2.4.2	 Barium Oesophagram
	18.2.4.3	 Manometry

	18.2.5	 Therapeutic Strategies
	18.2.5.1	 Medical Treatment
	18.2.5.2	 Botulinum Toxin
	18.2.5.3	 Pneumatic Dilation
	18.2.5.4	 Myotomy
	18.2.5.5	 Per-Oral Endoscopic Myotomy
	18.2.5.6	 Therapeutic Decisions


	18.3	 Achalasia and Eating Disorders
	18.4	 Conclusion
	References

	19: Cancer and Disordered Eating Behavior: The Issue of Anorexia
	19.1	 Introduction
	19.2	 Anorexia Assessment
	19.3	 Anorexia and Impact on Clinical Outcomes
	19.4	 What’s Next in Terms of Therapeutic Options?
	References

	20: Celiac Disease and Eating and Weight Disorders
	References

	21: Craniopharyngioma and Eating Disorders
	21.1	 Epidemiology and Pathology
	21.2	 Clinical Presentation
	21.3	 Diagnosis
	21.4	 Management
	21.5	 Hypothalamic Obesity
	21.6	 Eating Behaviour
	21.7	 Treatment of Obesity
	References

	22: Cyclic Vomiting Syndrome
	22.1	 Introduction
	22.2	 Pathophysiology
	22.3	 Epidemiology
	22.4	 Diagnostic Criteria and Differential Diagnosis
	22.5	 Clinical Features
	22.6	 Treatment
	22.7	 Abortive Therapy
	22.8	 Prophylactic Therapy
	22.9	 Conclusion
	References

	23: Current Knowledge on Eating Experiences and Behaviours in Cystic Fibrosis: Exploring the Challenges and Potential Opportunities for Interventions
	References

	24: Type 2 Diabetes and Eating Disorders
	References

	25: Type 1 Diabetes and Disordered Eating Behavior
	25.1	 Introduction
	25.2	 Disordered Eating and Eating Disorders Among Type 1 Diabetes Patients
	25.3	 Screening and Assessment
	25.4	 Treatment and Recovery
	25.5	 Conclusion
	References

	26: Food Allergies
	26.1	 Introduction: Food Allergies and Eating Disorder, A Confusing Mix
	26.2	 Epidemiology
	26.3	 Pathogenesis and Classification
	26.4	 Nickel
	26.5	 Diagnosis of Food Allergies
	26.6	 Management of Food Allergies
	26.7	 Food Allergies and Eating Disorders
	26.8	 Conclusions
	References

	27: Hirschsprung Disease and Eating Disorders
	27.1	 Hirschsprung Disease: History, Etiology, and Clinical Presentation
	27.2	 Eating Disorders and Nonspecific Gastrointestinal Symptoms
	27.3	 Eating Disorders and HD
	27.4	 Clinical Considerations Regarding the Symptomatic Overlap Between HD and ED
	27.5	 Summary
	References

	28: Hypermobility Spectrum Disorders/Ehlers–Danlos Syndrome and Disordered Eating Behavior
	28.1	 Joint Hypermobility-Related Disorders
	28.2	 Weight/Nutritional Problems and Disordered Eating Behaviors in HSD and EDS
	28.3	 Explaining the Link Between Weight Problems, Disordered Eating Behaviors, and HSD/EDS
	28.4	 Conclusion
	References

	29: Kleine–Levin Syndrome and Eating and Weight Disorders
	29.1	 Introduction
	29.2	 Clinical Features and Diagnostic Criteria
	29.3	 Clinical Typology (Mild, Moderate, and Severe Forms) [11]
	29.4	 Symptoms
	29.4.1	 Hypersomnia
	29.4.2	 Cognitive Changes
	29.4.3	 Derealization, Hallucinations, and Delusions
	29.4.4	 Eating Disorders
	29.4.5	 Mood Disorders
	29.4.6	 Hypersexuality
	29.4.7	 Social Impact

	29.5	 Clinical Examination and Testing
	29.6	 Therapy
	References

	30: Klinefelter Syndrome and Eating and Weight Disorders
	30.1	 Introduction
	30.2	 Clinical Features and Diagnostic Criteria
	30.3	 Genetic Aspects
	30.4	 Conclusions
	References

	31: Parkinson’s Disease and Eating and Weight Disorders
	31.1	 Historical Notes
	31.2	 Epidemiology, Course, and Survival
	31.3	 Motor and Non-motor Symptoms
	31.4	 Psychiatric Comorbidity
	31.5	 Eating and Weight Disorders
	31.6	 Diagnosis and Treatment
	31.7	 Concluding Remarks
	References

	32: Polycystic Ovary Syndrome and Eating and Weight Disorders
	32.1	 Introduction
	32.2	 PCOS and Eating Disorders
	References

	33: Prader-Willi Syndrome and Eating and Weight Disorders
	33.1	 Historical Notes
	33.2	 Epidemiology and Genetics
	33.3	 Somatic Features and Medical Comorbidity
	33.4	 Mortality
	33.5	 Fertility
	33.6	 Neurocognitive Development, Psychosocial Adaptation, and Psychiatric Comorbidity
	33.7	 Feeding, Eating, and Weight Disorders
	33.8	 Differential Diagnosis
	33.9	 Treatment
	33.10	 Concluding Remarks
	References

	34: Turner’s Syndrome and Eating and Weight Disorders
	34.1	 Turner’s Syndrome or Ullrich-Turner’s Syndrome: Some Historical Steps
	34.2	 Definition and Epidemiology
	34.3	 Turner’s Syndrome, Medical Comorbidity, and Mortality
	34.4	 Fertility
	34.5	 Turner’s Syndrome, Neurocognitive Development, Psychosocial Adjustment, and Psychiatric Comorbidity
	34.6	 Turner’s Syndrome, Feeding, Eating, and Weight Disorders
	34.7	 Differential Diagnosis
	34.8	 Treatment
	34.9	 Conclusive Remarks
	References

	35: Eating Behavior and Psychopathology in Non-HIV Lipodystrophic Patients
	35.1	 Background
	35.2	 Historical Perspectives
	35.3	 Psychopathological Comorbidities
	35.4	 Conclusions
	References

	36: Adipositas Athletica, Anorexia Athletica, Chewing and Spitting, Eating Disorders by Proxy, Emetophobia, Picky Eating … Symptoms, Syndromes, or What?
	36.1	 Introduction
	36.2	 Adipositas Athletica
	36.3	 Anorexia Athletica
	36.4	 Chewing and Spitting
	36.5	 Eating Disorders by Proxy
	36.5.1	 Anorexia Nervosa by Proxy
	36.5.2	 Orthorexia Nervosa by Proxy
	36.5.3	 Treatment

	36.6	 Emetophobia
	36.6.1	 Emetophobia and Eating Disorders
	36.6.2	 Treatment

	36.7	 Picky Eating
	36.8	 Conclusive Remarks
	References

	37: CAIS Syndrome and Eating and Weight Disorders
	37.1	 Definition
	37.2	 CAIS Phenotype
	37.3	 Prevalence and Incidence
	37.4	 Psychological and Sexual Aspects
	37.5	 The Influence of Androgens on Weight, Metabolism, and Eating Behavior: What Happens in CAIS?
	37.6	 Eating Disorders in CAIS
	37.7	 Sexual Differences of the Brain
	37.8	 Conclusions
	References


