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RESUMEN
Objetivos: Existe un llamativo aumento de los trastornos de la conducta alimentaria en pacientes pediátricos en 
los últimos años. Identificar determinados perfiles clínicos puede mejorar el conocimiento relacionado con fac-
tores de predisposición o desencadenantes, y el pronóstico de estos trastornos en este rango de edad. Por tanto, 
el objetivo principal de este estudio es describir el perfil de un grupo de pacientes pediátricos con trastornos de 
la conducta alimentaria con el fin de mejorar el enfoque de los pediatras a dichos trastornos de inicio temprano 
y promover intervenciones protocolizadas como una herramienta esencial para mejorar la salud de estos niños.
Métodos: Se presenta un estudio retrospectivo de los pacientes pediátricos diagnosticados con trastornos 
alimentarios desde 2009 hasta 2019 en un hospital pediátrico de tercer nivel tras valorar características de-
mográficas, biográficas, antropométricas, psiquiátricas y clínicas, así como otras relacionadas con el diagnóstico 
y tratamiento.
Resultados: Los síntomas de los niños son similares a los de adultos y adolescentes, pero se presentan más 
frecuentemente como formas incompletas de la enfermedad. Las principales diferencias incluyen una proporción 
por sexos más equitativa, un menor tiempo de evolución de la enfermedad antes del diagnóstico, un menor dete-
rioro del estado de salud en la primera evaluación y una menor duración de la enfermedad. 
Conclusiones: El mejor pronóstico en los niños podría explicarse por el seguimiento médico más estrecho de es-
tos pacientes y la mejor adherencia al tratamiento, la intervención temprana de los padres y la mayor dependencia 
hacia sus cuidadores en la elección de alimentos y la ingesta, así como mayor plasticidad para el tratamiento 
psicológico y la coordinación del equipo multidisciplinar en el proceso asistencial.

ABSTRACT
Aim: In recent years, there has been a remarkable increase in eating disorders among pediatric patients. The 
identification of certain clinical profiles allows us to better understand predisposing or triggering factors, as well 
as disorder prognosis in this age range. Therefore, the main objective of this study is to describe the patterns of 
pediatric patients with eating disorders to improve the approach of Pediatricians for these early-onset disorders 
and promote protocolized interventions as an essential tool to improve the health of these children.
Methods: A retrospective study of pediatric patients diagnosed with eating disorders from 2009 to 2019 in a 
third-level pediatric hospital evaluated the demographic, biographical, anthropometric, psychiatric, and clinical 
characteristics, as well as others related to diagnosis and treatment.
Results: Symptoms among children are similar to those experienced by adults and adolescents; however, 
incomplete forms of the disease are more frequent in children. The main differences between the age groups 
include a more equitable sex ratio, a shorter time evolution of the disease before diagnosis, less deterioration of 
overall health state in the first evaluation and a shorter duration of the disorder. 
Conclusions: The best prognosis in children could be explained by the closer medical follow-up of these patients 
and their better adherence to treatment, the early intervention of parents and higher dependence on their 
caregivers in food choices and intake. In addition, greater plasticity for psychological treatment and coordination 
of the multidisciplinary team in the care process also contributed the observed trend.
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Over the last few years there has been a notorious 
increase in eating disorders (EDs) incidence among 
pediatric patients, becoming the most frequent chro-
nic juvenile diseases. Currently, the diagnosis of 
EDs is based on criteria of the American Academy 
of Psychiatry, DSM-V (1), or the criteria selected 
by the World Health Organization in CIE-10(2), for 
the pediatric population too. EDs include: anore-
xia nervosa (AN), bulimia nervosa (BN), restrictive 
avoidance disorder of food intake (ARFID), binge 
ED, unspecified ED (EDNOS), itching and rumina-
tion disorders (2). 

These are psychiatric conditions consistent with ab-
normal eating habits, a well-defined alteration of the 
intake pattern or a behavioral alteration related to 
weight control, which cannot be explained by other 
organic or psychiatric causes.

The greatest difficulty in diagnosis is related to the 
clinical variability, due especially to the atypical 
onset and the incomplete clinical forms of these di-
sorders. The clinical manifestations of patients with 
EDs are multisystemic and may fluctuate according 
to the stage of the disorder. Besides, the classical 
profile of these patients is quickly evolving; now 
there are higher rates of EDs in younger children, 
male patients, and minority groups (3). 

One of  the main problems is  that  pediatr icians 
and family doctors are often not special ized in 
these pathologies,  which could result  in a delayed 
diagnosis. 

In addition, certain complications derived from the 
disease might turn out to be fatal, meaning all 
spheres of the patient’s life must be carefully ex-
plored through an optimal psychiatric, medical 
and nutritional evaluation (3-5). In fact, a higher 
prevalence of morbidity with malnutrition, leading 
to physical and psychosocial impairment has been 
associated. 

Brain functions are affected profoundly, resulting in 
eating disorders having the highest risk of suicide 
and mortality rate of all of the juvenile psychiatric 
conditions (6-8).

Commonly, the findings of late adolescents and 
adults in the spheres of evaluation, clinical signs, 
and treatments are often extrapolated to pediatric 
patients. This should be carefully considered since 
children may have a particular profile with import-
ant differences. So, the main goal of this study is 
to describe the patterns of pediatric patients with 
EDs to improve the approach of Pediatricians for 
early-onset EDs and promote protocolized inter-
ventions as an essential tool to improve the health 
of these children.

A retrospective, observational and descriptive 
study was performed on patients with EDs in the 
Metabolism Unit of a third-level Pediatric Hospital 
for 10 consecutive years (2010-2019, both included) 
after the application of an integrated assistance 
process protocolized by the government (Junta de 
Andalucía, Spain) based on a multidisciplinary and 
specialized professionals assistance (9). Children 
included in the assistance process were those under 
14 years of age (In Spain, the pediatric age is con-
sidered up to 14 years) with severe restrictive EDs, 
who had been derived to the Metabolism Unit from 
the Children’s Mental Health Unit of the Hospital 
due to their severity or because of their complexity. 
The diagnosis of EDs and the type (AN, BN, etc.) 
was made according to DSM-V criteria. The main 
exclusion criteria were children with behavioral di-
sorders that finally were not classified as EDs.

Anamnesis and physical examination, including the 
evaluation of sexual maturity and blood pressure were 
assessed at baseline and in regular visits. Weight and 
height were measured using standardized procedures. 
Body mass index (BMI) and Z-scores for anthropo-
metric measures were calculated using the standard 
growth percentile tables for the Spanish population 
(10). Electric bioimpedance analysis (BIA) multi-
frequencial four-phase was carried out with a Tani-
ta BC-418®. Before this evaluation, children were 
instructed to urinate prior to the evaluation; do not 
perform moderate or intense physical activity 24 hr 
before and an overnight fast >12h. This device classi-
fies the percentage of body fat as low fat, healthy, high 
fat and obese, according to healthy levels for sex, age 
and body stretch. Standard food frequency intake and 
24-hour diet recall method questionnaires were made 
to collect information on food habits. Blood analysis 
tests were conducted at the laboratory of the hospi-
tal using the Architect i2000SR and c16000 automatic 
analyzer, Abbott Diagnostics w, Abbott Laboratories, 
according to the manufacturer’s specifications.

The psychological study of patients and the detection 
of the psychiatric comorbidities associated with the 
disease was conducted in the Children’s Mental Health 
Unit of the Hospital by a multidisciplinar group.

The statistical analysis based on a descriptive analy-
sis with measures of central tendency of quantitative 
variables expressed as means (m) or median, mode 
and range, and standard deviations (SD). Qualitative 
variables were expressed as counts (n) and propor-
tions (%). The data obtained were processed with the 
SPSS Statistics version 22.

This study was approved by the Hospital’s Institu-
tional Ethics committee, following the guidelines 
established in the Declaration of Helsinki, with an-
onymity and special protection of data per the law.

INTRODUCTION MATERIALS AND METHODS
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20 children with EDs were selected for this study. 
The sex ratio was 3:1; 75% of the patients were wo-
men and 25% men. 70% of patients had AN (93% in 
girls). Of them, 25% evolved to BN.  The clinical data 
related to the debut of EDs and the first visit,  are 
described in table 1. 

The age of onset was earlier in boys than in girls; 
however, the mean time of illness before the first 
consultation was shorter in girls. 43% had a lower 
weight than P10 at the first visit. The median weight 
loss before the first evaluation was 11 kg, although 
they maintained the same amount of lean mass. In 
BIA, most of the patients were in normal-low ran-
ges in fat and lean mass, for its references (% in 
table 1).

RESULTS

Characteristics Mean ± SD Median Mode

Age of ED onset (years) 11.3 ± 2.4 12 13

Age of ED onset in AN (years) 11.3 ± 2.3 12 12

Age of ED onset in BN (years) 12.2 ± 1.5 13 13

Age of ED onset Girls (years) 11.7 ± 2.2 12 13

Age of ED onset Boys (years) 10 ± 2.7 10 6*

Age of first consultation (years) 11.8 ± 2.0 12 13

Girls (months) 2.4 ± 6.7 12 0

Boys (months) 19.2 ± 21.7 12 0

Weight (kg) 39.8 ± 14.8 38 52.2

Weight percentile 35.0 ± 29.3 33 4

Height percentile 58.7 ± 27.6 61.5 6*

BMI (kg/m2) 17.0 ± 3.3 16.2 16.2

BMI percentile 28.3 ± 27.2 19 17, 22

BMI Z-score -0.87 ± 1.17 -0.91

Amount of weight lost prior to assessment (kg) 10.4 ± 4.9 11 13

Fat mass (%) 19.5 ± 4.0 20.5 11.4*

Lean mass (%) 80.5 ± 4.1 79.7 73.5*

Water weight (%) 58.9 ± 3.0 58.3 59.6

Table 1. Data about onset and first visit in children with debut of eating disorders.
AN: anorexia nervosa, BN: bulimia nervosa, BMI: body mass index, ED: eating disorder 
* Mode could not be stated. Minimum displayed.
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Blood analysis was performed in most of the patients, 
showing a normal blood cell count. 47% had some alte-
rations in biochemical parameters; the most frequent 
were hypercholesterolemia (>200mg/dl) in 62.5% of 
the patients and hypoglycemia (<55 mg/dl) in 50% of 
them. 58% had altered hormone levels, especially go-
nadotropin and sex hormones (lower estrogen levels in 
girls who had reached menarche previously).

Certain physical stereotypes and the idealization of 
thinness, and generalized body dissatisfaction encou-

raged the onset of the disorder. 100% of them presen-
ted restriction of food intake, 90% expressed fear of 
gaining weight and more than 80% had unconscious-
ness of the disease, psychosocial changes, and even 
menstrual disorders such as amenorrhea in girls. Si-
milarly, 75% presented a distorted body perception 
and acknowledged calorie-counting their intake. For 
those patients who achieved recovery at the time of 
the study (n=15), the average follow-up time for hos-
pital visits was 17 months. The evolution of the BMI 
of 12 patients is described in figure 1.

Figure 1. BMI evolution of treatment responders (A) and initial non-responders (B) during the first visit.
Figure 1.A: Initial responders were those who, from the first consultation, begin to increase their BMI and improve their physical condition.
Figure 1.B: Non-responders or initially refractory to treatment were those who at the beginning of the visits maintain or even worse their 
anthropometric and metabolic status.
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Psychiatric comorbidities were also investigated and 
detected; in 70-75%, depression and anxiety coinci-
ded, finding an identifiable trigger in 40% of patients 
with these disorders. Behavioral alterations and ob-
sessive-compulsive disorder appeared in 10%, family 
history of psychiatric illness in 20%, and bullying and 
traumatic events in 10-25% of the children.

Concerning treatment, 100% of the patients need-
ed personalized meal plans designed by a multidis-
ciplinary group of professionals. In addition, 60% 
required nutritional supplements: 25% used micronu-
trient supplements, 20% hypercaloric beverages, and 
15% used both. 65% of patients were prescribed for one 
or more types of psychoactive drugs, being antidepres-
sants and anxiolytics the most common. One-third of 
the patients required hospitalization in, at least, one 
occasion during their treatment, but only one patient 
received nasogastric tube feeding and another two chil-
dren required serum or glucose intravenous therapy.

The children in the present study have a particular 
profile with important differences, mainly regarding 
diagnosis, treatment objectives, approach and evolu-
tion, respect to reported in adults with ED.

The female-male sex ratio obtained is consistent with 
the bibliographic finding that these disorders mainly 
affect girls. Women have historically represented 90% 
of EDs and men only 10%, but studies in recent years 
show that this figure might already reach around 25% 
(11-13). These new findings are reflected in the lat-
est updates to the DSM-V, which have accepted less 
sex-specific criteria, thus eliminating amenorrhea as 
a diagnostic criterion for AN (8,14). It should also be 
highlighted the fact that younger patients diagnosed 
with ED, especially ARFID(15) and in our study, 
childhood-onset anorexia, are more likely to be male 
(15) than older patients: the ratio in adults is esti-
mated to be 10:1 at 15:1, while in the pediatric and 
adolescent population it ranges from 6 to 1(16-18).

The mean age of onset of ED obtained through our 
data analysis was 11.3 years, which contrasts with 
other studies also carried out in children and adoles-
cents, which states this age between 14 and 18 years 
(12,19). This reported average can be conditioned 
by the lack of studies exclusively focus to pediatric 
age. So, these conditions can contribute to increase 
the age of debut. Notwithstanding, in recent studies 
have been observed a trend in the coming decades to 
decrease the age of onset with more debuts in pedi-
atric stages (15,20,21). On the other hand, the onset 
of BN is usually later, rarely being diagnosed in chil-
dren under 14 years (15,22). According to the present 
study, the evolution time range before the first con-
sultation is 6.6 months, without differences by sex. In 

other studies, concerning EDs in children, this time 
is shown to be at least 2 years (8), maybe by different 
access to the health system. 

Almost two-thirds of the patients were diagnosed 
with AN, being consistent with binge/purge behav-
iors in studies with younger ED patients (6). Diagno-
sis may present more difficulty in this age spectrum 
due to the higher prevalence of atypical or incomplete 
forms (13) and may not be accompanied by physical 
deterioration at first but of interrupted or selective 
eating behaviors and character changes, as occurred 
in 80% of our patients. 

One out of every four patients with AN developed a 
BN component throughout the disease, and in clinical 
practice it is noteworthy that this movement occurs 
in a higher percentage of males (5,16). 36% of pa-
tients with severe restrictive disorders previously had 
a high and premorbid BMI. This suggests that obesi-
ty and overweight may be risk factors for subsequent 
ED (23,24) with an increased risk of late diagnosis (10 
months later in our study) and the development of 
complications with a worse prognosis(6,25,26).

The initial nutritional evaluation is the basic pillar 
of the physical examination. However, anthropomet-
ric data per se do not provide an accurate diagnosis 
as they may be normal in a patient with these dis-
eases (i.e if the child showed obesity before) (27). In 
fact, the bioimpedanciometry offered data within the 
normal range in most of patients. It must be kept in 
mind that ED can present as a failure in weight gain 
rather than a loss of weight, so it can be misleading 
to evaluate patients only for their BMI (13). The BMI 
percentile was useful to classify the degree of sever-
ity, with 57.2% of our sample being in an extreme 
percentile <15%. The average weight loss before the 
first evaluation was 10kg, with less involvement of the 
height percentile, which corroborates that the weight 
percentile is affected earlier and to a greater extent, 
making early evaluation necessary compared with 
previous data as well as with future comparisons to 
evaluate the evolution (12,28).

Complications can occur in children with ED even at 
non-alarmingly low weights, with chronicity markers 
being important (2,8,19). At the first visit, most of the 
data was normal except for hormone levels and some 
biochemical markers, affected in approximately half 
of the patients. The most common alterations were 
hypercholesterolemia, reflecting the decrease in the 
elimination of bile acids in starvation conditions or 
by a greater reabsorption of endogenous cholesterol 
(8,29), and hypoglycemia due to restricted intake. In 
patients with altered hormonal levels, low levels of 
gonadotropin and sex hormones, testosterone in men, 
and estrogens in women were found, due to hypotha-
lamic suppression (3,30,31). In fact, in 20% of the pa-
tients, amenorrhea preceded weight loss. Hypoestro-
genic status is a risk factor for the development of 
osteopenia, osteoporosis, and pathological fractures, 

DISCUSSION
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the main therapy being weight gain (12,19). In this 
sample of children, no alterations were found in the 
count of blood or electrolytic cells, described above 
all in patients with purgative behaviors (3,5,19). Clin-
ical symptoms such as lanugo, dry and scaly skin, 
brittle hair and nails, bradycardia and hypotension 
and delayed pubertal development of secondary sexu-
al characteristics were also observed in these patients 
(12,21,31).

A family history of psychiatric illness was found in 
more than half of the patients, consistently to oth-
er studies (8,16,17). Those with a family history of 
AN are 11.4 times more risk, while in BN they are 
3.7 times (18). It seems that there is a positive rela-
tionship between excessive control, the application of 
strict dietary rules, and the individualization of food 
with the appearance of ED(4) with an influence of 
the genetic load (heritability of AN around 48-74%) 
that condition the beginning before puberty or during 
adolescence(11,14). Other risk factors found in the 
sample and reported, are the medium-high socio-eco-
nomic level, insecure personality with low self-es-
teem, dependency, obsessive-compulsive tendencies, 
and identity problems (19). It is also worth noting 
the effects of cultural aspects related to the search for 
perfection and an ideal of beauty-focused on thin-
ness, as well as the membership in certain groups 
where the key to success is related to weight control: 
social, modeling or sport clubs (4,32).

Results of psychiatric comorbidity in our study are in 
harmony with the pre-existing findings (11,18). The 
prevalence of, at least one comorbidity varies between 
40-90% (8). Depression is a common comorbid diag-
nosis with rates of up to 63% (8,21) (70% in our sam-
ple) and between 25-75% of adult patients with ED 
have anxiety disorders (13,21), affecting 75% of the 
children in the study. Obsessive-compulsive disorder 
appeared in 10% of our patients and has been de-
scribed especially associated with AN (18). Severe life 
stress, as well as traumatic events in childhood, have 
been implicated in the development of ED (9); in fact, 
they were detected in 70% of children. It has been re-
ported that people who have experienced some form 
of child abuse are three times more likely to develop 
an ED than the general population. Both emotional 
dysregulation and abuse are related (32,33). Howev-
er, those who had a traumatic event as an identifi-
able trigger (almost half of the patients in our sample) 
were more likely to recover (20).

Treatment was multidisciplinary (21), being the cor-
nerstone of it nutritional recovery. A fundamental 
pillar is the individual psychotherapy programs (cog-
nitive behavioral therapy) and therapy that actively 
involves the family (family-based treatment, FBT) 
finding the latter more effective. A systematic review 
from 2015 concluded that there is clear and growing 
evidence supporting the efficacy of FBTs in children 
and adolescents with AN and other restrictive disor-
ders (6,17,34). A large part of the patients with de-

pression received drugs as a complement to the main 
treatment, resulting in a significant decrease in binge 
eating and purging. However, there is no solid evi-
dence to support pharmacological treatment (16,19). 
From 10 to 15% of the patients in our sample with 
a comorbid psychiatric disorder did not receive such 
treatment and yet did not perform worse; paradoxi-
cally, there is no evidence that pharmacological treat-
ment has statistical significance in weight gain (34) 
or the reduction of EDs symptoms in people receiving 
multifaceted treatment, yet a meta-analysis conclud-
ed that depressive symptoms improved at the cost of 
increased anxiety (5,8,18,21). 

In our study, 58% of the children received oral nutri-
tional supplementation (enteral hypercaloric and/or 
hyper-proteic formulas, vitamins...). Literature sup-
ports the use of these formulas and supplements, given 
they obtain a greater weight gain with the additional 
advantage of using small volumes, therefore avoid-
ing the early appearance of satiety. Also, the fact that 
these supplements are considered as a “treatment” by 
the patient has been observed to reduce anxiety levels 
towards getting nutrients. However, as soon as nutri-
tional status and reasonable intake allow, they should 
be replaced by food progressively (19). Patients with 
AN experience more serious complications than pa-
tients with BN, with hospitalization being rare in the 
latter case (3,5). Although our sample is formed of 
children with severe disease, only 35% required hos-
pital admission at some point in their treatment, the 
proportion in adults being much higher (8). 

There is no consensus on a precise definition of re-
covery. Most agree that it includes normalizing eating 
patterns, improving psychosocial, interpersonal, and 
occupational functioning, and in children and adoles-
cents, restoring normal growth and pubertal patterns, 
and reversing most damage to the organs. The main 
difference in treatment in children is the difficulty of 
setting a weight goal, as the goals change as they grow. 
Reaching the minimum weight to restart growth and 
physical development (15) or a BMI percentile (ac-
cording to sex and age) between 13 and 30 is reported 
(19). In some studies, 50% of children (up to 70-80% 
in adolescents) recover completely, 25% improve, 10-
20% develop a chronic ED (19) and 5% die from com-
plications (8) (mainly suicide and associated medical 
complications, with a death rate from AN for 10-12 
times greater than in general population) (18,19,21). 
In this sample, a half of children responded to treat-
ment with a very good evolution since the initial as-
sessment, while the other half had a first period of 
non-response to treatment, maintaining the changes 
and even worsening during the first 1-5 visits, but af-
ter that, there was a great improvement and a good 
evolution. Although there are still some follow-up 
patients, in those who achieved recovery, the aver-
age follow-up time varied from 2 to 42 months, com-
pared to the duration of the disease in adults, which 
often exceeds 10 years, indicating a better prognosis 
and shorter duration of illness in children (3,35). The 
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main limitation in the present study is the difficulty 
to get a pediatric big sample with a large evolution 
and also that these patients were higher complex 
because they were selected from an specialized 
Hospital Unit.

In conclusion, there is a trend towards a decrease in 
the age of onset, an overall better health condition 
at first intervention, and a shorter duration of the 
disease than in adults. So, best prognosis in children 
could be explained by earlier diagnosis and interven-
tion and closer follow-up of the multidisciplinary 
team, together with early mediation of parents. 
Greater dependence on their caregivers, increasing 
adherence to treatment and greater plasticity in the 
response to psychological therapies could also con-
tribute to a better outcome in this age range. Overall, 
this type of studies can derive in specific proposals 
for improvement in the EDs care process, to design 
future multicenter projects to get a most representa-
tive and accurate profile of pediatric patients suffer-
ing from these diseases.
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