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Abstract 

Over the past three decades, there has been a tendency to shift anorexia nervosa towards a younger age. 

It is necessary to identify a possible relationship between mental illness and the presence of anorexia. 

The purpose of the study is to comparatively examine the clinical, gastroenterological and 

psychopathological features of the development of anorexia nervosa in children with diagnosed mental 

disorders (autism, childhood schizophrenia). In 2008-2018, at the base of the Moscow Scientific Center 

for Mental Health and the Children's Psychiatric Clinic No. 6 (Russian Federation), 167 patients were 

selected, divided into two groups according to the diagnosis. The first included 90 children with a 

diagnosis of autism, the second - 77 children with a diagnosis of childhood schizophrenia. Children were 

observed from 3 months of age until they reach 10 years of age. At 8 years old, the children underwent 

gastroenterological examination. The frequency of occurrence of deviations in eating behavior was 

recorded. Used abdominal ultrasound, as well as esophagogastroduodenoscopy. In the group of children 

with autism aged 8-10 years, the total number of eating disorders is gradually decreasing, 2-2.5 times 

less than 1-3 years (p = 0.001). The incidence rate of anorexia was 70%. Also recorded a decrease in the 

frequency of occurrence of violations. At 1-3 years on average, the frequency of occurrence of eating 

disorders was at the level of one third of cases. At the age of 8-10 years, this indicator decreased by 6-15 

times (p = 0.001). In the second group, children with schizophrenia, the manifestation of eating disorders 

occurs later, at 4-6 months of life. By 1-3 years, the frequency of occurrence of deceleration of chewing 

and swallowing increases 2 times (p = 0.05). At 8-10 years, these eating disorders develop into persistent 

phobias. Anorexia is recorded in 90% of cases. At 1-3 years of age, eating behavior changes: bulimia and 

vomitomania appear. The consequence of this is a decrease in body weight. Despite the fact that at the 

age of 8-10 years in the second group, many disorders are 2-4 times less likely (p = 0.001) than at 1-3 

years, some (bulimia) can remain with the same frequency. Esophagitis and reflux in the esophagus are 

3–7 times more likely to occur compared to cardia and erosion (p = 0.05 and p = 0.001). Gastroduodenitis 

and reflux were most often diagnosed in the stomach, 2 times more often than gastritis (p = 0.05), 6 

times more often than erosion (p = 0.001), 10 times more than mucosal proliferation. Damage was found 

to occur to the gastrointestinal tract in children with anorexia nervosa in almost all of its departments. A 

group of patients with autism has a high percentage of anorexia (70%), with a predominance of eating 

disorders such as active or passive refusal to eat. In the group of patients with schizophrenia, anorexia is 

more common (90%), but eating disorders, edible substances, vomitomania, bulimia dominated among 

eating disorders. Gastroenterological examination revealed a number of diseases of the gastrointestinal 

tract, among which esophagitis (37%), gastroduodenitis (41%) and reflux (47%) predominated. The 

revealed age-related features of the development of eating disorders will allow establishing the disease in 

time and taking measures to cure it. 
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Introduction 

In recent years, anorexia has become an 

increasingly common occurrence. Thus, up to 

1.5% of females and up to 0.3% of males 

suffers from this disease [1]. Among the 

causes of the disease, one can single out 

mental factors, disorders related to the 

endocrine system, and digestive problems [2]. 

The first case of the disease was described 

back in the late 17th century by the English 

physician Morton, who described anorexia as 

a "nervous consumption". Actually, the term 

"anorexia nervosa" was proposed somewhat 

later by W. Gull. Despite the fact that 

initially, from the moment of description, 
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cases of anorexia were single and kept at 

approximately the same level (in Europe), in 

the last three decades, the incidence of 

anorexia has begun to increase. Anorexia also 

has a gender predisposition - among women 

this disease is fixed 5 times more often than 

among men [3]. A shift towards rejuvenation 

of this disease also becomes noticeable when 

the average age of patients becomes closer to 

adolescence [4].  

Psycho-social factors are important for the 

occurrence of anorexia. So, in connection with 

the increase in the number of cases of obesity 

in developed countries (USA, European 

Union and others), diets that are actively 

popularized in the media and Internet 

resources are becoming especially popular for 

young people. A sharp shift in the quantity 

and quality of food causes the physiological 

stress of the body, which can ultimately lead 

to irreversible consequences, including 

anorexia [5].  

For children and adolescents, the timely 

detection of signs of anorexia is especially 

important, since in the case of its 

development in humans, their individual 

genetic program is not fully implemented. 

This underdevelopment can persist in 

adulthood, and even worsen under the 

influence of adverse environmental factors 

[6].  

The above risk factors for the development of 

anorexia nervosa can be divided into the 

following groups: a) factors of genetic origin; 

b) biological factors; c) family risk factors; d) 

individual and personal risk factors. Factors 

of the first risk group are localized on the 1st 

and 13th chromosomes. These include the 

HTR2A gene that controls the 5-HT2A 

serotonin receptor. At the hypothalamic level, 

nutritional behavior is determined by the 

cerebral neutrophic factor gene.  

Through regulation of serotonin 

concentration, a predisposition to anorexia is 

determined. Implementation of disorders at 

the genetic level can be carried out in several 

ways: the development of an affective or 

anxious syndrome, belonging to a certain 

type of personality, as well as with an 

unbalanced diet or experienced stress [7]. 

The biological risk factor is mainly associated 

with obesity and associated processes. So, 

with the development of functional disorders 

of neurotransmitters, such as serotonin, 

dopamine and norepinephrine, an eating 

disorder occurs. This is primarily manifested 

in the development of deposits of adipose 

tissue. The lipocytes that form the basis of 

adipose tissue are capable of producing 

leptin, a substance of hormonal origin. Leptin 

interacts with the hypothalamus by sending 

saturation information there [8]. The third 

group of factors is mainly related to heredity 

- the presence of relatives (parents), also 

suffering from eating disorders, including 

anorexia nervosa, as well as bulimia and 

obesity. These factors manifest themselves in 

childhood and adolescence.  

Among personality factors, the main cause of 

anorexia is perfectionism. Perfectionism can 

be a phenotypic reflection of deeper, genetic 

factors predisposing to anorexia nervosa. 

Personal-individual factors also include self-

doubt, confidence in one’s inferiority, low 

level of self-esteem, as well as some features 

of the hysterical nature of the person. Other 

equally important factors include cultural. 

The media image of thinness as an ideal of 

beauty can have the most devastating 

consequences [9].  

This factor is especially active in developed 

countries. Severe stress caused by physical or 

sexual abuse, the death of loved ones, can 

also contribute to the development of 

anorexia nervosa. Finally, the last of the risk 

factors is age-related. The risk group 

primarily includes adolescents. With 

endocrine system rearrangements 

characteristic at this age, a conscious desire 

to reduce body weight, through fasting or 

special diets, is possible [10].  

Anorexia was established to be also caused 

by impaired connections in the brain. In 

particular, when the connections between 

neurons in the parts of the brain responsible 

for processing visual information are 

weakened, all patients perceive themselves 

as overweight people [11].  

There are 4 main types of eating disorders 

known. These include: a) Mericism or 

chewing-regurgitation disorder; b) anorexia 

nervosa, developing in infancy (or infantile 

anorexia); c) eating disorders associated with 

chronic eating of inedible substances; d) 

insufficient development of eating behavior 

[12]. Disorders of the first type occur with the 

same frequency in boys and girls. They are 

characterized by a combination of belching, 

chewing and swallowing food, but without 

pronounced pathologies of the  
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gastrointestinal tract. The consequence of 

this is the observed decrease in body weight.  

This pathology begins, as a rule, from 3 

months of life and can last up to 2-6 years, 

inclusive. The reasons for this are in the 

attention to the child from the mother - his 

redundancy or insufficiency. Moreover, with 

an excess of maternal attention and under its 

influence, chewing gum can be an 

enhancement of the behavior model, and with 

a lack of it, on the contrary, it can be a means 

of attracting attention. Some evidence 

suggests that the ruminant reflex is 

associated with the level of endorphins in the 

infant's blood [13].  

With enough attention from the mother, the 

level of endorphins corresponds to the norm, 

with a deficiency; the chewing process 

stimulates the production of endorphins. 

With Mericism, some pathologies of the 

gastrointestinal tract, in particular, umbilical 

hernias may occur.  

In a number of cases, it was possible to 

overcome Mericism by feeding through a 

probe, and in the presence of regurgitation 

urges and a hernia, surgical intervention and 

the subsequent connection of the mother to 

feeding were used. With this form of 

anorexia, weight loss of up to 20% of total 

body weight is possible. The second type, 

infantile anorexia, includes a complex of 

symptoms: malnutrition or refusal of food, 

selectivity in its choice. Refusal of food can be 

active or passive.  

These symptoms appear shortly after birth 

[14]. Passive rejection manifests itself in the 

fact that the baby does not wake up while 

feeding, or does not show any interest in food. 

Food can linger in the oral cavity for long 

periods of time - up to 45-50 minutes, with a 

slowdown in chewing and swallowing 

movements.  

Active refusal begins a little later, during 

complementary foods, when food is spit out, 

dishes with food are scattered, and increased 

attention is paid to approaching a spoon with 

food. If selectivity is present, it is expressed 

in the form of rejection of products of a 

certain color, for example, red or yellow, or in 

the preference of certain types of products, 

for example, eggs or dairy products. Infantile 

anorexia nervosa can occur in infancy for an 

extended period of three months [15]. Other, 

less prolonged cases of decreased appetite are 

attributed to changes in diet, rest, etc. The 

development of infant anorexia may occur in 

the absence of control by the mother in the 

amount of milk consumed. Of paramount 

importance in this case is the lack on the part 

of the mother of the ability to distinguish 

between signs given through crying or crying 

by the child. Anorexia of this type is very 

common. If at the age of six months, about 

5% of children had signs of anorexia and 10% 

were with food whims, then by 3 years these 

indicators were 33% and 25%, respectively 

[16].  

Thus, in this age period there is the greatest 

risk of the occurrence and subsequent 

progression of anorexia nervosa. In infantile 

anorexia, there are three main forms - 

dysthymic, regurgitational, and anorexia 

associated with passive or active refusal of 

food [17]. Constant eating of inedible 

substances is observed with equal frequency 

in boys and girls of 1-2 years old and, as a 

rule, disappears with time. Finally, 

nutritional underdevelopment was noted 

before the age of 1 year and, as a rule, does 

not cause severe pathologies.  

Despite the well-established classification of 

various forms of anorexia in children, 

available studies do not sufficiently cover 

aspects such as disorders of the 

gastrointestinal tract, as well as age and 

clinical features of anorexia in early 

childhood and the possibility of its early 

diagnosis [18, 21]. There is only fragmentary 

information about eating disorders in early 

childhood, including in children with mental 

disorders [22].  

There is a need to trace the relationship 

between mental illness and the presence of 

anorexia. This determined the relevance of 

this work. The purpose of this study is to 

study the clinical, gastroenterological and 

psychopathological features of the 

development of anorexia in children with 

mental disorders (autism and childhood 

schizophrenia). 

Material and Research Methods 

Material 

The studies were conducted in 2008-2018 on 

the basis of the Scientific Center for Mental 

Health and Children's Psychiatric Clinic No. 

6 (Moscow, Russian Federation). A total of 

167 patients were examined. The first group 

included patients with a diagnosis of 
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childhood autism (90 children), the second 

group included 77 children with a diagnosis 

of childhood schizophrenia. The first disease 

corresponds to code F84.0, the second to code 

F20.8 according to the ICD-10 classifier. Both 

groups were examined over 10 years, from 

birth to 10 years. The first group included 56 

girls and 34 boys, the second - 51 girls and 26 

boys. Upon reaching 8 years of age, patients 

(all girls from both groups, randomly 

selected) additionally underwent a 

comprehensive gastroenterological 

examination.  

All types of studies were carried out 

exclusively with the consent of the parents of 

children, or children from the age of 6, while 

they were in the hospital or at the 

examination. At the same time, both parties 

signed an agreement on non-disclosure of 

information about the identity of the child. 

During the research, no ethical rules were 

violated; all observations and manipulations 

were carried out according to the medical 

ethics of behavior with the patient. 

Research Methods 

In each group of children, the frequency of 

occurrence (in % of the total number of 

children in the group) of any symptom was 

recorded: refusal of food, gag reflex, etc. 

During gastroenterological examination, 

general clinical studies were performed 

(general biochemical analysis of blood, 

electrocardiogram). In addition, specialized 

examinations were performed: abdominal 

ultrasound, esophagogastroduodenoscopy, as 

well as a urease test for the presence of 

Helicobacter pylori. 

Statistical Analysis 

To process the obtained data, we used the 

statistics package for Microsoft Excel 2010, 

as well as the program Past v. 3.0 When 

comparing differences between characters 

and groups, we used a two-sample t-test for 

independent (in case of intra-group 

comparisons) and dependent (in case of intra-

group differences between the frequency of 

occurrence of the trait and also between 

different ages in the same group) variables. 

Differences are significant at p = 0.05 

(minimum threshold), differing levels are 

negotiated separately. 

Results 

Psychosomatic Research 

It was established that in group 1 (autism) 

the number of eating disorders was maximal 

in the 1st-3rd year of life (Table 1). The 

number of eating disorders at this age 

amounted to one third of the total number of 

violations for the entire study period. 

 

Table 1: Deviations in eating behavior in children with a diagnosis of autism (3 months - 10 years), group 1 

 

Age 

 

Type of deviation in eating behavior + 

The frequency of occurrence of the sign,% 

 

The number of 

recorded signs for a 

given age 

 

3 months 

 

70 (anorexia) +14 (lack of interest in breastfeeding) 

 

2 

 

4-6 months 

 

41 (swallowing slowing down) + 20 (active rejection of 

breastfeeding) + 49 (resistance to introducing new types of foods 

into the diet) + 25 (regurgitation) + 40 (active rejection of feeding) 

 

 

5 

 

1-3 years 

 

45 (swallowing and uniform food) + 60 (eating foods of the same 

type and color) + 32 (refusing certain foods) + 17 (preferring one 

type of food) 

 

 

 

4 

 

4-7 years 

 

32 (refusal to eat) + 21 (aversion to smell and type of food) + 37 

(tearfulness at sight of food) 

 

3 

 

8-10 years 

 

5 (eating homogeneous food) + 4 (selectivity in food choice) 

 

2 

Sum of signs  

13 

13 

 

Further, as they grow older, at 8-10 years 

old, the total number of eating disorders 

decreases, 2-2.5 times less than that in 1-3 

years (p = 0.001). The frequency of occurrence 
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of violations is also reduced. If in early 

childhood the average frequency of 

occurrence of eating disorders was at least 

one third of cases, then in 8-10 years this 

indicator decreased by 6-15 times (p = 0.001). 

If in 1-3 years there is a high frequency of 

occurrence of such signs as the use of food 

that is homogeneous in consistency and 

selectivity in choosing the type of food, then 

by the age of 8-10 years, the same violations 

are found 8-10 times less often (p = 0.001). 

Thus, it can be noted that in group 1, as they 

mature, the occurrence and number of  

recorded eating disorders are declining. 

Anorexia was found in the vast majority of 

infants (Table 1), which indicates the 

primacy of this disease and the fact that 

anorexia can provoke other eating disorders. 

Based on the data obtained, it can be argued 

that in children with autism eating disorders 

are reversible, gradually decreasing as they 

grow older. In the second group (the 

childhood form of schizophrenia), more 

severe, pathological forms of eating disorders, 

such as vomitomania, the development of 

food phobias, bulimia, were recorded (Table 

2). 

 

Table 2: Deviations in eating behavior in children with a diagnosis of childhood forms of schizophrenia (3 months - 

10 years), group 2 

 

Age 

 

Type of deviation in eating behavior + 

The frequency of occurrence of the sign,% 

 

 

The number of 

recorded signs for a 

given age 

 

 

4-6 months 

19 (swallowing slowing down) + 25 (weight loss) + 5 (diagnosis of 

postnatal nutritional malnutrition of the second degree) + 10 

(initiation of regurgitation) + 28 (refusal of food) 

 

 

4 

 

1-3 years 

 

33 ( swallowing and chewing slowing down) + 90 (anorexia) + 47 

(overweight) + 19 (acceleration of puberty) 

 

 

4 

 

4-7 years 

 

51 (eating inedible substances) + 19 (eating feces and handling) + 

37 (crying at sight of food) 

 

 

2 

 

8-10 years 

 

39 (bulimia) + 14 (the appearance of phobias) + vomitomania (9) 

+ weight loss (19) 

4 

 

Sum of signs 

 

14 

 

 

14 

 

Firstly, the appearance of obvious eating 

disorders occurs here a little later, at 4-6 

months of life. By 1-3 years, a 2-fold increase 

in the frequency of occurrence of some 

disorders was recorded, for example, slowing 

of chewing and swallowing, with food 

retained in the oral cavity (p = 0.05). At 8–10 

years of age, persistent phobias and anorexia 

appear which was recorded in almost all 

patients at 1–3 years old and is replaced by 

bulimia and vomitomania, followed by a 

decrease in body weight.   

Despite the fact that at 8-10 years, most 

disorders occur with a frequency of 2-4 times 

less often (p = 0.001), some (bulimia) can 

remain at the same level, provoking the 

development of eating disorders in the future. 

At 3-5 years, the dominant tendency in the 

2nd group is eating inedible substances 

(including feces). Another feature is the joyful 

mood that accompanied both these actions 

and the process of taking ordinary food. The 

latter has always been characterized by 

sloppiness, sloppiness, with scattering of food 

in all directions. At the age of 8-10 years, 

mood swings were noted, from depressed and 

depressed to upbeatly cheerful. These 

differences coincide with changes in eating 

behavior.  

The recorded phobias related exclusively to 

food. For example, there was a fear of food 

poisoning or infection by any parasites, while 

exclusively freshly prepared and just bought 

food was consumed. In case of forced feeding, 

the patients caused vomiting. The further 

development of children from the second 

group was reduced to the appearance of 

delusional syndrome in adolescence, an 

increase in dry skin, a sharp decrease in body 

weight, the appearance and strengthening of 

autistic features.  

In general, the types of eating disorders in 

both groups were different, but anorexia was 

present in early childhood with almost the 

same frequency. This indicates the 
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importance of diagnosing this disease in the 

early stages, since in both groups it provokes 

the development of other, often dangerous 

eating disorders. 

Gastroenterological Studies 

Among the signs of anorexia in patients, 

amenoria, asthenia, and body mass 

deficiency predominated (Fig. 1A). If the first 

three signs are presented in all examined 

patients, then the rest (dry skin and others) 

are found 2-3 times less often (p = 0.001). 

 

 
Figure 1: Clinical manifestations of anorexia nervosa (1A) and the frequency of lesions of the esophagus (1B), 

stomach (1C) and duodenum (1D) in the observed children with anorexia 

The detected signs of esophagitis and reflux in the esophagus (Fig. 1B) indicate the development of gastroesophageal reflux disease. 

In addition, the presence of polyps was detected, as well as numerous erosions. In the esophagus, esophagitis and reflux were 3-7 

times more likely to occur compared with other lesions, such as cardia and erosion (respectively, p = 0.05 and p = 0.001). 

Gastroduodenitis and reflux prevailed in the stomach, which were 2 times more common than gastritis (p = 0.05), 6 times more 

likely than erosion (p = 0.001), and 10 times more likely than mucosal proliferation (Fig. 1B). In the duodenum (Fig. 1D), 

gastroduodenitis and reflux also prevailed, moreover in approximately the same proportions as in the stomach. The remaining 

lesions were less common - duodenitis was 1.5 times less likely (p = 0.05), and bulbitis and erosion were 10 times less likely (p = 

0.001) 

 

It should be added that in one third of 

children with anorexia, a lesion was found in 

all the examined sections of the 

gastrointestinal tract - namely, the 

esophagus, stomach and 12 duodenal ulcers. 

The test for the presence of Helicobacter 

pylori gave positive results in 85% of cases. 

Thus, we can talk about the complex negative 

impact of the effects of anorexia on the body - 

both at the anatomical level and at the level 

of infection with bacterial infections.  

The results of abdominal ultrasound showed 

an increase in the size of the pancreas (95% 

of cases), heterogeneity of the structure of its 

tissue (87%), an increase in the thickness of 

the walls of the gallbladder (64%), and liver 

hepatosis of varying severity (12%). A blood 

test showed generally normal results. 

Deviations were in the direction of 

hypoglycemia (55%, less than 2.8 mmol per 1 

liter), increased to 7-10 mmol per 1 liter of 

cholesterol content. 

Discussion 

The main external manifestation of anorexia 

is the general depletion of the body [23]. Body 

weight loss rates can range from 20 to 50% 

[24]. At the same time, different indicators of 

changes in body weight affect differently the 

body as a whole. For example, with a weight 

loss of 25-30%, a pathological change in the 

endocrine system is noted [25]. Further, with 

a loss of 40-50%, ion exchange is disturbed 

[26].  

The degradation process reaches a new 

fundamental level - interactions between 

macromolecules (transport proteins) and 

ions. If you refuse food, there is a decrease in 

blood sugar, up to a hypoglycemic coma. 

Women suffering from anorexia nervosa have  
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a lower thyroxine hormone compared to 

healthy ones [27]. At the social level, patients 

suffering from anorexia nervosa are able to 

maintain normal performance for a long 

time, and even engage in physical exercises. 

Well-being, according to such patients, they 

have satisfactory. There is a decrease in the 

secretion of sex hormones, which, in fact, 

returns fully adult people to the prepubertal 

period. Many of them need subsequent 

restoration of reproductive health.  

A consequence of the lack of sex hormones is 

also the development of osteoporosis. It 

should be noted that anorexia nervosa 

usually occurs against the background of a 

conscious restriction of food intake by the 

patient [28]. In the case of anorexia in 

children, the prognosis is usually more 

favorable.  

The main part of the disorders associated 

with eating disorder, as a result of reaching x 

years of age, as a rule, disappears. The 

foundations for anorexia are laid as early as 

infancy, when, with a violation of the instinct 

of sucking, eating disorders can develop at an 

older age [29]. This is also shown by our 

studies - and violations at the mental level 

entail those at the anatomical and 

morphological level. Most often, the reason 

for the occurrence of eating disorders lies in 

the lack of proper attention from the mother 

to the child [30]. Our study showed that 

damage to the gastrointestinal tract in 

children with anorexia nervosa can occur in 

almost all of its departments. Anorexia is 

triggered by a stressful situation, which, 

ultimately, is reflected in the presence of 

pathological processes in the digestive 

organs. Due to the lack of activity in the 

digestive tract, over time, almost all patients 

noted the development of pain. The pain 

syndrome is chronic, and according to some 

reports, it can lead patients to suicidal 

actions [31]. A particularly vulnerable group 

is children up to 1-3 years old, as well as 

patients diagnosed with childhood 

schizophrenia [32]. The data obtained 

indicate the need for further detailed study of 

anorexia nervosa in children. 

Conclusions 

A group of patients with autism showed a 

high percentage of infant form of anorexia 

(70%), with a predominance of eating 

disorders such as active or passive refusal to 

eat, refusal to breastfeed, or manifestation of 

food selectivity. In the group of patients with 

childhood forms of schizophrenia, a higher 

percentage of anorexia nervosa disease was 

noted (90%), but eating disorders, inedible 

substances, vomitomania, bulimia prevailed 

among eating disorders.  

The group of patients with schizophrenia at 

the age of 10 years had higher rates of 

pathological eating disorders. 

Gastroenterological examination revealed a 

number of diseases of the gastrointestinal 

tract, among which esophagitis (37%), 

gastroduodenitis (41%) and reflux (47%) 

predominated. The revealed age-related 

features of the development of eating 

disorders will allow establishing the disease 

in time and taking measures to cure it. 
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