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Abstract

Background: Feeding difficulties and disorders are a common problem in the pediatric population, which involve a series 
of deficient behaviors about nutrition processes that can adversely affect psychomotor, psychosocial, and physical develop-
ment of children. This study aimed to describe the frequency of feeding difficulties or disorders in pediatric patients with 
cancer. Methods: A prospective study which included 125 children from 1-19 years treated at the Department of Oncology 
of the Instituto Nacional de Pediatría, Mexico City, was conducted. The diagnosis of eating disorders and feeding difficulties 
was determined during the first 48 h since admission, and the age of the patient influenced the type of disorder and feeding 
difficulties. Results: Children older than 11  years presented more frequently an intense resistance of feeding because of 
discomfort pain (fear of feeding) than younger children (11.4 ± 4.7 vs. 7.4 ± 4.9, p ≤ 0.001). The most frequent alteration as-
sociated with malnutrition was loss of appetite (odds ratio [OR]: 8.8, confidence interval [CI] 95% 2.9-26.9, p<0.001), followed 
by fear of feeding (OR: 3.14, CI 95% 1.24-7.9, p=0.015), and the organic causes showed the highest risk for malnutrition 
(OR: 3.1, CI 95% 0.98-9.7, p=0.054). Conclusions: Over 90% of the studied population demonstrated at least one eating 
disorder or feeding difficulty. The principal effect is inadequate nutritional intake due to limited appetite and fear of feeding, 
which can result in undernutrition. For this reason, the identification of alterations in nutrition processes should be part of the 
comprehensive assessment of cancer patients.

Key words: Feeding difficulties. Eating disorders. Children with cancer. Malnutrition.

Trastornos y dificultades en la alimentación en pacientes pediátricos con cáncer

Resumen

Introducción: Los trastornos y dificultades para la alimentación son problemas comunes en la edad pediátrica. Estas 
situaciones conllevan una serie de comportamientos inadecuados respecto de los procesos de nutrición que pueden 
afectar de manera adversa el desarrollo psicomotor, psicosocial y físico del niño. El objetivo de este trabajo fue describir 
la frecuencia de desórdenes y dificultades en la alimentación en niños con cáncer a través de un estudio prospectivo. 
Métodos: Se incluyeron 125 niños de 1 a 19 años de edad del Servicio de Oncología del Instituto Nacional de Pediatría, 
Ciudad de México. El diagnóstico de desorden y dificultad en la alimentación se determinó en las primeras 48 horas del 
ingreso. Resultados: Los niños mayores de 11 años presentan con mayor frecuencia resistencia a comer debido a dolor 
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Introduction

Feeding difficulties and disorders are common pro-
blems. In the pediatric population, these involve a 
sequence of poor behaviors about feeding proces-
ses, such as an inadequate composition of the diet, 
including quality, quantity, nutritional content, and 
type, which can adversely affect the psychomotor, 
psychosocial, and physical development of children 
(failure to thrive and macro-  and micro-deficien-
cies)1-7. A  lack of nutrients, such as proteins, iron, 
zinc, and vitamin A, is the most common result of 
eating disorders. The developments of these eating 
alterations are usually associated with factors such 
as medical procedures or treatments, prolonged hos-
pitalizations, and comorbidities8,9. It is reported that 
approximately 25-45% of children with healthy deve-
lopment and up to 80% of children with developmen-
tal delay present difficulties or eating disorders, of 
which only 16-30% of the cases are due to organic 
problems10-12.

Eating disorders have been adequately addressed 
and discussed in adults and adolescents. In contrast, 
eating problems in childhood are an unclear topic. De-
termining the prevalence of feeding problems in chil-
dren with cancer may be complicated since no univer-
sally accepted definition or classification system 
exists3,13. However, there are three significant difficul-
ties or disorders classified by Kerzner and Chatoor: 
limited appetite, selective intake, and fear of feeding14,15. 
This classification facilitates the approach to the 
disorder and its possible underlying mechanisms and 
promotes an appropriate assessment and timely inter-
vention. Unfortunately, a child with cancer may have 
more than one feeding problem, and the clinician will 
need to prioritize the intervention type.

This study aimed to describe the frequency of both 
feeding disorders and eating difficulties in pediatric 
patients with cancer undergoing treatment through a 
directed questionnaire for children or parents.

Methods

A prospective, transversal study was conducted from 
2015 to 2016. Children from 1 to 19 years of age, diag-
nosed with cancer, hospitalized, and treated at the 
Department of Oncology, Instituto Nacional de Pedia-
tría, Mexico City, during the time of the study were in-
cluded. Patients who could read or parents were asked 
to answer the Identification and Management of Fee-
ding Difficulties (IMFeD) questionnaire for children after 
an adequate explanation. This questionnaire has been 
designed to facilitate the identification of common fee-
ding difficulties in children and consists of symptoms 
and statements that describe a feeding behavior in the 
child, first addressing issues of underlying organic di-
sease and then brief descriptions of characteristics to 
identify other types of feeding difficulties14,15.

Nutritional assessment was determined according to 
the World Health Organization and UNICEF standards 
using weight, height, and age percentiles as parame-
ters of growth to establish the actual nutrition status 
and to distinguish between acute and chronic malnutri-
tion16. We used length or standing height for age 
(height/age), weight for age and weight for length, or 
body mass index (BMI)/age percentiles according to 
age and gender. BMI/age was used to determine a 
present adequate nutritional status (eutrophic) or acute 
malnutrition or obese/overweight; for chronic malnutri-
tion, the height/age parameter was used.

The screening of feeding disorders and difficulties 
was determined during the first 48  h after admission 
for chemotherapy treatment or surgery using the IM-
FeD questionnaire, which helps to determine qualitati-
vely signs and symptoms that describe the behavior 
toward food. Finally, for eating disorders and feeding 
problem diagnosis, the original Kerzner and Chatoor 
classification was altered just by adding content to fit 
specific situations for oncological patients (Table  1). 
Patients whose parents signed the consent and pa-
tients above 12 years of age who signed an assent form 

o malestar (miedo a comer) (11.4±4.7 años versus 7.4±4.9 años; p≤0.001). La alteración más frecuente asociada a malnu-
trición fue la disminución del apetito (razón de momios [RM]: 8.8; intervalo de confianza [IC] 95%: 2.9-26.9; p<0.001), 
seguido del miedo a comer (RM: 3.14; IC 95%: 1.24-7.9; p=0.015) y las causas con mayor riesgo de malnutrición fueron 
las orgánicas (RM: 3.1; IC 95%: 0.98-9.7; p=0.054). Conclusiones: Se encontró que en más del 90% de esta población 
se presentó por lo menos un desorden alimentario o dificultad al alimentarse. El principal efecto es la ingesta nutricional 
inadecuada debida al apetito limitado y al miedo a alimentarse, lo que puede resultar en desnutrición. Por esta razón, la 
identificación de alteraciones en los procesos de nutrición deben ser parte de la valoración integral de los pacientes con 
cáncer.

Palabras clave: Dificultad de alimentación. Trastornos de la alimentación. Niños con cáncer. Malnutrición.
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were included17-19. The approval for the present re-
search has been obtained from the Ethics Committee 
of the institution.

Statistical analysis

Continuous variables were compared with Student’s 
t- or Mann–Whitney U-tests as appropriate and dicho-
tomous variables with χ2.

A logistic regression analysis was performed to iden-
tify the variables with an independent association with 
the presence of malnutrition, including all variables with 
p=0.05 in the univariate analysis. Statistical program 
SPSS v.22.0 was used.

Results

Among the 125 individuals, 51.2% were female; the 
mean age was 8.7 years; 57 (45.6%) had hematologic 
neoplasms and 68 (54.4%) solid tumors. Other demo-
graphic characteristics and specific oncologic diagno-
sis of the population are shown in Table 2. Patients with 
an adequate nutrition status (eutrophic), according to 
their weight/height (W/H) or BMI/age, represent 41.6% 
of the total number of patients assessed. However, a 
high percentage of the population showed acute mal-
nutrition (32.8%) (W/H or BMI/age). Overweight/obesity 
(W/H or BMI/age) was observed in 25.6% and chronic 
malnutrition (H/age) in 23.2%. Detailed nutritional data 
for the population are shown in Table 3.

Ninety-five patients (76%) presented one feeding di-
sorder; 19 (15.2%) showed two disorders; and one pa-
tient (0.8%) showed three disorders. Only 10 patients 
(8%) presented no feeding disorders. The disorder 
most commonly observed was limited appetite (n=80, 
64%), followed by fear of feeding (n=40, 32%) and se-
lectivity (n=16, 13%).

The leading causes of feeding disorders and difficul-
ties were identified as organic diseases (n=100, 80%), 
parent misperception (n=8, 6.4%), and apathetic or re-
ticent child (n=7, 5.6%), and the cause in no case was 
an energetic child.

The most frequent symptoms in children with decrea-
sed appetite were as follows: pain (n=72, 57.6%), early 
satiety (n=40, 32%), and dysgeusia (n=29, 23.2%). Mo-
reover, the most common symptoms in patients with 
fear of feeding were diarrhea (n=58, 46.4%), vomiting 
(n=27, 21.6%), pain when chewing or swallowing due 
to mucositis (n=22, 17.6%), and abdominal distention 
(n=19, 15.2%). Children > 11.4 years presented with a 
fear of feeding more frequently than younger children 
(11.4±4.7 vs. 7.4±4.9, p ≤ 0.001).

The feeding difficulty or eating disorder most fre-
quently associated with malnutrition was loss of appe-
tite (OR): 8.8, CI 95% 2.9-26.9, p < 0.001), followed by 
an intense resistance to feeding due to the discomfort/
pain associated with fear of feeding (OR: 3.14, CI 95% 
1.24-7.9, p=0.015). The causes associated with the hi-
ghest risk for malnutrition were organic (OR: 3.1, CI 
95% 0.98-9.7, p=0.054). In the multivariate analysis, the 

Table 1. Classification of feeding disorders by Kerzner and Chatoor

Feeding difficulties and disorder classification
1. �Children with limited appetite: less appetite than average and lower than needed for the size of the child. Possible causes: 

misperception, organic disease, and apathetic or energetic child
2. �Selectivity: the refusal of specific foods with a particular taste, texture, smell, or appearance. It goes beyond the usual resistance 

to the introduction of new foods to a more profound seated resistance that perseveres. The child can be mild or highly selective. 
Possible causes: misperception or apathetic child

3. �Fear of feeding: these children have intense resistance to feeding, likely to have a noxious feeding experience that causes pain or 
discomfort, which can be historical. In cancer patients, it can be caused by mucositis, tracheostomy, use of tube feeding, 
abdominal pain, dysphagia, diarrhea, and vomiting, among others

Causes for disorders and feeding difficulties in cancer patients
1. Misperception

 – Appetite is normal and commensurate with the size of the child
 – Selection or acceptance of food is normal
    The risk is parental concern leading to unproductive coercive feedings

2. Organic disease: symptoms or disease that cause
– �Limited appetite: cancer anorexia, pain, dysgeusia, hyposmia, early satiety, sialorrhea, xerostomia, nausea, and abdominal 

distension, among others
3. �Apathetic, reticent child: loss of appetite is part of an overall withdrawal in which smiling, babbling ,and eye contact between 

infant and caregiver are not discernable. There is evidence of neglect
4. �An energetic, active child with limited appetite: these children display minimal appetite and are readily satiated and distracted 

from eating. They are alert, active, and inquisitive and more interested in their environment than food
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variable which remained significant and was associated 
with malnutrition was the decreased appetite (OR: 5.2, 
CI 95% 1.3-20.3, p=0.018). Concerning the prevalence 
of eating disorders and feeding difficulties, no differen-
ces between males and females nor between hemato-
logical and solid tumors were observed (Table 4).

Discussion

A correct feeding process is vital for the optimal de-
velopment in children; however, inadequate nutritional 
intake due to limited appetite and fear of feeding is fre-
quently observed and associated with malnutrition in 
oncology patients. Some patients do not lose significant 
weight. However, the imbalance between nutrimental 

requirement and intake may result in cumulative deficits 
of energy, protein, or micronutrients, which, in turn, may 
negatively affect growth, development, and outcomes 
as morbidity and mortality18,19.

Over 90% of the studied population demonstrated at 
least one eating disorder or feeding difficulty, which is 
a previously unreported data. Therefore, the importan-
ce of addressing these problems in children with cancer 
is emphasized. The most frequent disorders were limi-
ted appetite, followed by fear of feeding both mainly 
associated with organic causes, although not closed to 
them. Some explanations for the presence of these 
alterations in children with cancer are factors such as 
dysfunctional hypothalamic signaling pathways and 
cytokine production associated with cancer that can 
lead to a dysregulation in appetite and food tolerance20. 
Furthermore, in some patients, chemotherapy, invasive 
medical/surgical procedures, and the use of specialized 
nutritional support as enteral or parenteral nutrition may 
cause significant signs and symptoms such as muco-
sitis, dysphagia, abdominal distention, nausea, and vo-
miting, which are associated with pain when eating, low 
food acceptance and prolonged mealtimes21-26 contri-
buting to the development of eating disorders or fee-
ding difficulties.

Patients older than 11.4  years presented the hi-
ghest frequency of fear of feeding possibly because 

Table 3. Feeding difficulties and eating disorders 
prevalence

Characteristics

Feeding difficulty or eating disorder
One or more present 
Not present 
Limited appetite
Selectivity
Fear of feeding

115 (92%)
10 (8%)

80 (64%)
16 (13%)
40 (32%)

Leading causes of feeding difficulty or eating 
disorder

Organic disease 
Parent misperception 
Apathetic or reticent child
Energetic child

100 (80%)
8 (6.4%)
7 (5.6%)

0

Organic disease as a cause of limited appetite 
Pain or discomfort 
Early satiety 
Dysgeusia

72 (56.7%)
40 (32%)

29 (23.2%)

Organic disease as a cause of fear of feeding 
Diarrhea 
Vomiting 
Pain when chewing or swallowing due to 
mucositis 
Abdominal distention

58 (46.4%)
27 (21.6%)

22 (17.6%)
19 (15.2%)

Table 2. Demographic and nutritional characteristics of 
the children

Characteristics n = 125

Gender
Female
Male

64 (51.2%)
61 (48.8%)

Age (years)
Minimum and maximum 
Mean

1-19
8.7±5.1

Diagnosis
Hematological malignancies
Leukemias
Lymphomas

57 (45.6%)
47 (37.6%)
10 (8.0%)

Solid tumors 68 (54.4%)

Sarcoma 33 (26.4%)

Retinoblastoma 8 (6.4%)

CNS tumors 13 (10.4%)

Langerhans cell histiocytosis 2 (1.6%)

Germinal tumors 4 (3.2%)

Wilms tumor 5 (4.0%)

Others 3 (2.4%)

Nutritional parameters
Weight (median [IQR])
Height (median [IQR])
Height/age (%)
Weight/age (%)
BMI/age (%)

26 (15.6-49.6)
135 (100-153.5)

24 (6.0-46)
32 (8.0-66.5)
46 (11-84.5)

Nutritional status (W/H or BMI/age):
Eutrophic
Acute malnutrition
Overweight/obesity
Chronic malnutrition

52 (41.3%)
41 (32.8%)
32 (25.6%)
29 (23.2%)

Results are expressed as n (%) unless otherwise is specified. W/H, weight /height; 
BMI, body mass index; IQR, interquartile range
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they are more aware of the effects of the treatments 
on their food tolerance, and they associate symptoms 
such as diarrhea, mucositis, dysphagia, or dysgeusia 
with unpleasant and negative feelings toward food. 
This result points toward an area of opportunity in 
this age group, in which an appropriate intervention 
could be the preclusion or amelioration of such 
toxicity to prevent the development of this fear of 
feeding.

A third portion of the patients presented a state of 
acute malnutrition, similar to other reports, and a quar-
ter of the population presented chronic malnutrition. It 
is important to remark that chronic malnutrition is defi-
ned by a lower than expected height and not mutually 
exclusive with the other categories (undernutrition or 
obesity/overweight). Furthermore, it occurred at a 
critical time of development and not necessarily asso-
ciated with cancer. Among the eating disorders or 
feeding  difficulties, only limited appetite remained 
significantly associated with malnutrition in the multiva-
riate analysis27.

An interesting finding was that one-fourth of the chil-
dren were obese or overweight. In general terms, obesity 
or overweight does not exclude the presence of any 
degree of malnutrition associated with involuntary weight 
loss. However, in this study, the nutritional status was 
classified taking into consideration the weight/height ratio 
to avoid memory bias or misinformation and avoid infor-
mation which could lead to an underdiagnosis of malnu-
trition in this group of patients. It is important to mention 
that parental factors seem to explain only a minority of 
cases of eating disorders28, which indicates that, in this 
population, the interventions should be primarily directed 

to the patients, their disease, and the prevention of the 
adverse effects from the antitumor treatments. Along with 
the process, the education of the parents regarding the 
feeding of their children is essential.

Assessment of infants, children, and adolescents 
with feeding disorders involves significantly more con-
siderations than a clinical observation of feeding: what 
must be considered are the general health status, en-
vironment, parent–child interactions, and parental con-
cerns, in addition to the status of feeding25,29,30. Diag-
nosis must be early to provide timely treatment and 
obtain the best possible outcome. The high prevalence 
of malnutrition and feeding disorders in the pediatric 
population with cancer warrants interventional studies 
directed to correct these alterations. These interven-
tions should be performed by a multidisciplinary team 
acquiesced by a physician, nutritionist, and psycho-on-
cologist to achieve the most appropriate and consistent 
treatment that prevents or diminishes possible nutritio-
nal, psychomotor, and psychological alterations that 
may have a negative impact in the quality of life of the 
patient. The primary goal for every child is to receive 
adequate nutrition and hydration without health compli-
cations and stress to either the child or the caregi-
ver28,29; hence, the treatment should be tailored to the 
child and his family. Nutritional supplements or specia-
lized nutritional support is useful to maintain or improve 
nutritional status, but they are temporary3,31. Therefore, 
appropriate food and behavior education must be 
provided.

This study deals with a new topic in the nutritional 
and oncological field. Data were collected prospecti-
vely, and the sample is representative of pediatric can-
cers, which, in turn, can be a limitation due to the he-
terogeneity of the population.

Identification of feeding difficulties and disorders 
should be part of the comprehensive assessment of 
cancer patients. These disorders or difficulties of fee-
ding are a significant problem in the clinical field and 
have a high impact on the evolution of the patient, 
leading to a prolonged hospitalization, a higher degree 
of treatment-related toxicity, a reduced response to 
cancer treatment, an impaired quality of life, and a 
worse overall prognosis if the nutritional status results 
are affected31-33.

In conclusion, currently in Mexico, there is a high pre-
valence of obesity and overweight in the pediatric popu-
lation with cancer, documented mainly among hemato-
logy malignancies. This problem has been detected since 
the diagnosis of numerous patients. However, it is deve-
loped in many others during the treatment for several 

Table 4. Feeding difficulties or eating disorders and 
malnutrition

Characteristics

Feeding difficulty or eating disorder
– Limited Appetite 

– Selectivity 
– Fear of feeding 

OR: 8.8 (CI 95% 2.9-26.9; 
p < 0.001)

NS
OR: 3.14 (CI 95% 1.24-7.9; 

p = 0.015)

Causes of feeding difficulty or 
eating disorder

– Organic disease 

– Parent misperception 
– Apathetic or reticent child
– Energetic child

OR: 3.1 (CI 95% 0.98-9.7; 
p = 0.054)

NS
NS
NS

In the multivariate analysis, the only variable which remained significant and was 
associated with malnutrition was the decreased appetite (OR: 5.2, CI 95% 1.3-20.3, 
p=0.018). NS, Not significant; OR, odds ratio; CI, confidence interval
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reasons, such as the use of steroids, overcompensation 
by parents with food, sedentary lifestyle associated with 
hospitalizations and medical restrictions, and of course, 
a background of unhealthy habits. Despite the popular 
belief, a high BMI has been associated with worse overall 
and event-free survival in some groups, such as leuke-
mia patients. In general, some complications observed 
such as impaired glucose intolerance and higher de-
grees of toxicity (i.e.,  diarrhea or vomiting) add to the 
increased risk of feeding problems due to high doses of 
chemotherapy as the total body surface increases. Con-
sequently, nutrition and care during treatment should be 
monitored and a follow-up should be conducted periodi-
cally. It is important to mention this contrast because both 
populations present a high risk of presenting eating di-
sorders or feeding problems.

The most prevalent findings in the current study were 
limited appetite and fear of feeding, which were not 
necessarily associated with tumor anorexia. On the 
contrary, these problems go beyond the obvious. Phy-
sical and psychological associations with pain, discom-
fort, environmental and food changes, and the presen-
ce of invading medical devices, among others, are 
strongly allied to the development of eating disorders 
and feeding problems. The risk becomes higher as the 
child grows older because he is more aware of the 
changes and the situation and is more in control of his 
behavior than an infant or toddler. However, more ex-
tended period studies with nutritional status follow-up 
and the development of these feeding difficulties and 
eating disorders will be necessary for a better unders-
tanding of why and when they begin to appear. These 
studies will allow formulating strategies for prevention 
and timely identification of those patients at high risk 
of nutritional alterations and optimal intervention and 
management of risk factors. Based on these findings, 
it is recommended that all oncologic units perform an 
analysis of these avoidable problems.
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