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Nutritional status in Mexican pediatric oncology patients at 
a tertiary level of care
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Abstract

Background: The prevalence of malnutrition in children with cancer ranges from 10.8% to 76% depending on the disease 
stage and the parameters used for evaluation. Objectives: The study aimed to assess the nutritional status by determining 
the prevalence of low weight and short stature, and their relationship with age in children and adolescents diagnosed with 
cancer at the tertiary level of care. Materials and methods: Patients admitted between 2018 and 2023 to the Pediatric 
Oncology Center (COPE) of the ABC Medical Center (CMABC). Dependent variables: underweight for age, underweight for 
height (UW/H), and short stature. Independent variable: type of cancer. Prevalence rates were estimated, the Mann–Whitney 
U test was applied, and odds ratios were calculated, with a statistical significance level of < 0.05. Results: The sample 
comprised 80 children and adolescents, with 58.75% (n = 47) being male. Solid tumors accounted for 68.8% (55) of cases, 
while 31.3% (25) had hematological neoplasms. The prevalence rates of underweight, UW/H, and short stature were 33.8%, 
30%, and 13.8%, respectively. In the group of children aged 10 years and below, the median weight/height percentile was 
lower than that of the group aged over 10 years (p = 0.017). Underweight children showed a substantial 12,750-fold higher 
likelihood of developing short stature (95% confidence interval: 2.513-64.655) based on the study findings. Conclusion: This 
emphasizes the prevalence of underweight conditions and subsequent short stature among children and adolescents 
diagnosed with cancer at the time of diagnosis. It is imperative to address this correlation to devise precise strategies that 
enhance patient treatment effectiveness and prognosis.

Keywords: Medical oncology. Pediatrics. Child nutrition sciences. Adolescent.

Resumen

Antecedentes: La prevalencia de desnutrición en niños con cáncer oscila entre el 10.8 y el 76% acorde al estadio de 
enfermedad y a los parámetros para evaluarlo. Objetivo: Evaluar el estado de nutrición a través de la prevalencia de bajo 
peso y baja talla y su relación con la edad en niños y adolescentes con diagnóstico de cáncer en el tercer nivel de atención. 
Material y métodos: Pacientes ingresados entre 2018 y 2023 al Centro Oncológico Pediátrico del Centro Médico ABC. 
Variables dependientes: bajo peso para la edad, bajo peso para talla y baja talla. La independiente: tipo de cáncer. Se 
estimaron prevalencias, se aplica la prueba de U Mann Whitney y se calcularon OR. El nivel de significancia estadística de 
< 0.05. Resultados: La muestra es de 80 niños y adolescentes. El 58.75% (n = 47) son del sexo masculino. El 68.8% (55) 
son casos con tumores sólidos y el 31.3% (25), neoplasias hematológicas. Las prevalencias de bajo peso, bajo peso para 
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Introduction

In Mexico, childhood cancer stands as a public health 
problem, being the leading cause of disease-related 
death among 5-14 year-olds1. The National Center for 
Child and Adolescent Health (CeNSIA, by its initials in 
Spanish), reported an estimated overall 5-year survival 
rate stands at 56%. Mexico falls below the standards 
observed in high-income countries, where an 80% cure 
rate is anticipated for patients1.

Based on data sourced from the National Registry of 
Childhood and Adolescent Cancer, the cancer inci-
dence rates per million individuals until 2017 were doc-
umented as follows: Nationally, the rate was 89.6; with 
specific rates of 111.4 in children aged 0-9 years and 
68.1 in adolescents aged 10-19 years2. Among specific 
age groups, those aged 0-4 years exhibited the highest 
incidence rate at 135.8, whereas adolescents aged 
15-19 years had the lowest recorded incidence at 52.6. 
In terms of gender distribution, the data showed that 
56% of the registered cases pertained to males, while 
44% were attributed to females.

Between the 1st and 4th years of life, Central Nervous 
System tumors, retinoblastoma, renal tumors, and 
hepatic tumors prevail. From 10 to 19  years (adoles-
cence), the types of cancer occurring most frequently 
are akin to those observed in adults and tend to be 
more aggressive.

Pediatric oncology patients are susceptible to devel-
oping malnutrition due to tumor characteristics, local-
ization, stage, and the side effects of treatment3. The 
prevalence of malnutrition in children and adolescents 
with cancer ranges from 10.8% to 76%, depending on 
the disease stage at the time of diagnosis and the 
parameters used to assess nutritional status4. In a 
study involving Mexican children with acute lympho-
blastic leukemia, with an average age of 5 years, the 
prevalence of malnutrition was 12%5. Malnutrition 
reduces treatment tolerance and increases infection 
rates, morbidity, and patient mortality4.

The ABC Medical Center, a nonprofit private institu-
tion, operates a Pediatric Oncology Center Program, 
dedicated to treating children and teens with cancer 

from all over Mexico, particularly those from underpriv-
ileged backgrounds. The Program represents a tripar-
tite model of altruism funded by physicians, major 
donors, and institutional resources. Care is provided by 
pediatric oncologists, pediatric oncology surgeons, 
pediatricians, nutritionists, psychologists specialized in 
pediatric oncology, social workers, pediatric nursing 
professionals, and pediatric dentistry.

Evaluating the nutritional status of children and 
adolescents is crucial, primarily through pivotal mark-
ers such as weight and height. These indicators are 
readily accessible in clinical settings and demand 
minimal training for healthcare staff. Grasping the 
prevalence of underweight and stunted growth 
enables prompt interventions to avert malnutrition. 
The study aims to evaluate the nutritional status by 
determining the prevalence of low weight and short 
stature and their relationship with age among children 
and adolescents diagnosed with cancer at the tertiary 
level of care.

Materials and methods

An analytical, retrospective, and cross-sectional 
study was conducted. The study included patients 
admitted to the Pediatric Oncology Center Program at 
the ABC Medical Center between 2018 and 2023, 
under 18  years of age, of both sexes, socioeconomi-
cally vulnerable, without any affiliation to medical ser-
vices, and originating from Mexico, with a diagnosis of 
cancer but no prior treatment. Patients with complete 
data for information analysis were included, after 
approval of the protocol by the Ethics Committee of 
CMABC with the registration number ABC-2332.

Data for the database with study variables were col-
lected from patients’ medical records. The gathered 
data included sex, age, weight, height, date of birth, 
date of program entry, and cancer diagnosis.

The hospital follows standardized procedures for 
patient admission, including weight and height mea-
surements performed by nursing staff. Precise mea-
surements with an accuracy of 0.5 cm and 0.1 kg were 

talla y baja talla: 33.8%, 30% y 13.8%. En el grupo de niños de 10 años y menos la mediana del percentil peso/talla es 
inferior a la del grupo de mayores de 10 años (p = 0.017). Los niños con bajo peso tienen 12,750 veces más riesgo de 
tener baja talla (IC95%: 2.513-64.655). Conclusión: La prevalencia de bajo peso y baja talla en niños y adolescentes con 
cáncer al momento del diagnóstico es elevada. Es importante diseñar estrategias para optimizar el tratamiento y el pronóstico 
del paciente.

Palabras clave: Oncología médica. Pediatría. Ciencias de la nutrición del niño. Adolescente.
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taken using the Inbody 230 analyzer scale and SECA 
206 wall stadiometer6. Measurements were taken after 
a 4-h fast and in disposable gowns.

Once patient information regarding weight, height, 
sex, and age was input into the database, percentile 
values were identified using the somatometric profile 
tables of Mexican children by Ramos Galván and 
Flores Huerta7.

The dependent variables of the study were: (1) under-
weight for age (UW/A), (2) underweight for height 
(UW/H), and (3) short stature for age (SS/A). The inde-
pendent variable was the type of cancer (solid tumors 
and hematological neoplasms). Solid tumors encom-
passed brain tumors, retinoblastoma, germ cell tumors, 
sarcomas, neuroblastoma, Wilms tumor, Ewing’s sar-
coma, and hepatoblastoma. Hematological neoplasms 
included acute lymphoblastic leukemia, Hodgkin lym-
phoma, and non-Hodgkin lymphomas.

Data analysis was performed using the statistical 
package for the social sciences version 24. Prevalence 
rates of UW/A, UW/H, and SS/A were estimated. The 

Mann–Whitney U test was utilized to compare percen-
tiles between groups, and odds ratios were calculated. 
The statistical significance level was set at < 0.05.

Results

The sample comprises 80 children and adolescents 
diagnosed with cancer. Table 1 presents their general 
characteristics. As observed, 58.75% (n = 47) are 
male, and 42.5% are aged 11  years and older. 
Concerning the type of cancer, 68.8% (n = 55) of the 
patients have been diagnosed with solid tumors, while 
31.3% (n = 25) have hematological neoplasms. 
Regarding their nutritional status, the prevalence rates 
of UW/A and UW/H (33.8% and 30.1%) exceed that of 
SS/A (13.8%).

In Table 2, the comparison between percentile groups 
of W/A, W/H, and H/A in children and adolescents is 
presented. It is observed that in the group of children 
aged < 10  years, the medians of the W/A, W/H, and 
H/A percentiles are lower than those of children 

Table 2. Comparison between percentile groups of W/A, W/H, and H/A in children and adolescents

Variables Group < 10 y.o. (n = 46) Group > 11 y.o. (n = 34) pa

Median (minimum‑maximum) Median (minimum‑maximum)

Weight/age 17.5 (3.0‑97.0) 37.5 (3.0‑97.0) 0.230

Weight/height 10.0 (3.0‑97‑0) 37.5 (3.0‑97.0) 0.017

Height/age 37.5 (3.0‑97.0) 50.0 (3.0‑97.0) 0.557

aMann–Whitney U test. UW/A: underweight for age; UW/H: underweight for height; SS/A: short stature for age.

Table 1. General characteristics of the study sample

Groups of age (y.o.) Study sample (n = 80) Female (n = 33) Male (n = 47)

No. (%) No. (%) No. (%)

0–5 28 (35) 12 (36.4) 16 (48.5)

6‑10 18 (22.5) 6 (18.2) 12 (25.5)

11‑18 34 (42.5) 15 (45.5) 19 (40.4)

Cancer diagnosis Total sample UW/Aa UW/Hb SS/Ac

No. (%) No. (%) No. (%) No. (%)

Solid tumors 55 (68.8) 17 (21.3) 15 (18.8) 8 (10)

Hematological neoplasms 25 (31.1) 10 (12.5) 9 (11.3) 3 (3.8)

Total 80 (100) 27 (33.8) 24 (30.1) 11 (13.8)

aUW/A: underweight for age; bUW/H: underweight for height; cSS/A: short stature for age.



V. Mota-Sanhua et al.  Pediatric oncology nutrition

233

> 11  years. Specifically, the median weight/height is 
notably lower in a statistically significant manner 
(p = 0.017).

Finally, the risk for children with low weight to present 
short stature is 12.75  times higher compared to those 
with normal weight (95% confidence interval [CI]: 
2.513-64.665).

Discussion

The objective of this study was to determine the prev-
alence rates of nutritional status through low weight, 
low weight/height, and short stature in children and 
adolescents with cancer. In our study, the prevalence 
of low weight was 33%, and short stature was 13%. 
When compared to other countries, malnutrition preva-
lence rates in children and adolescents with cancer 
have been reported between 10% and 70%8. This wide 
range in malnutrition rates is due to differences in dis-
ease stages and diagnostic criteria. In Mexico, the 
prevalence of low weight and short stature in children 
under 5-year-old in the general population is 4.1% and 
12.8%, respectively. In our study, the prevalence of low 
weight surpasses that of Mexican children in the same 
age group, likely due to the clinical condition of our 
study’s patients. Weight serves as an effective indicator 
to identify changes in the cancer patient’s condition9.

In a study conducted by Radhakrishnan et al.10, in 
India among oncology patients under 16 years old, the 
prevalence of low weight for age of 44% was reported, 
which exceeds our study’s findings. These differences 
may be attributed to socioeconomic disparities between 
populations. India has the highest number of children 
with growth stunting globally, primarily due to poor 
hygiene and inadequate access to sanitation11.

Prevalence rates of low weight in Mexican children 
with cancer reported in previous studies are lower. In 
a study conducted by Jaime-Pérez et al. in 2008 in 
children from the Northern region of the country, with 
an average age of 5  years and acute lymphoblastic 
leukemia, the prevalence of low weight was 12%, 
whereas, in our study, it was 33%.

In the Radhakrishnan et al. study, no significant dif-
ferences were observed in nutritional status between 
patients with hematological neoplasms and solid 
tumors. This coincides with our results.

Moreover, in our study, it was observed that the group 
of children < 10 years old had lower average weight-for-
height percentiles compared to those in the > 11 years 
old group (p = 0.017), indicating that this group may be 
more susceptible to malnutrition. At this age, children 

rely on parents and/or caregivers for their nutrition, and 
it is possible that they lack adequate information regard-
ing the nutritional demands required due to the illness. 
The issue of malnutrition exacerbates with cancer as 
nutritional requirements increase and treatment toxicity 
is associated with decreases in intake12.

Furthermore, our study shows that children with low 
weight have a 12.75  times higher risk of having short 
stature compared to those with normal weight (95% CI: 
2.513-64.665). Having short stature is an indicator of 
growth delay, which may be due to nutritional deficien-
cies and can trigger neurological development alter-
ations, cognitive impairment, weakened immune 
system, and susceptibility to chronic diseases13.

Based on the obtained results, we suggest prioritizing 
health education initiatives and recommend implement-
ing timely educational strategies for parents and care-
givers of children and adolescents with cancer. 
Identifying factors related to nutritional status in this 
population is crucial, such as timely cancer diagnosis, 
type of treatment depending on the neoplasm, socio-
economic status, availability of support networks, 
access to adequate nutrition, and psychological and 
emotional factors14.

Nutritional status is an important prognostic factor 
that determines treatment response and the possibility 
of recovery in pediatric oncology. The nutritional status 
of the pediatric oncology patient is dynamic and can 
change during treatments.

Regarding the limitations of this study, it was con-
ducted retrospectively based on clinical records, and it 
was not feasible to apply nutritional screening tests on 
patients’ admission.

Nutritional status is a potentially modifiable prognos-
tic factor in pediatric cancer patients. Continuous lon-
gitudinal nutritional evaluation of patients during 
diagnosis, treatment, and long-term follow-up is 
required to implement effective nutrition interventions15. 
For newly admitted patients, applying nutritional screen-
ing tests upon admission and during follow-up is 
proposed.

Conclusion

The frequency of low weight and short stature in 
children and adolescents diagnosed with cancer at the 
time of diagnosis is high. This results from both the 
impact of the disease and the socio-economic circum-
stances of the patients. It is important to design multi-
disciplinary strategies optimizing disease treatment and 
prognosis.
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