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ABSTRACT: 
Introduction: Hospital malnutrition is the result of the conjugation between nutritional alterations 
generated by the underlying pathology and nutritional risk factors given by hospitalization. It is one of 
the main complications and the main cause of increased morbidity and mortality in pediatric intensive 
care units.  
Objective: To describe the nutritional status and nutritional support strategies used in a pediatric 
intensive care unit.  
Materials and Methods: A descriptive cross-sectional study was carried out, using convenience 
sampling in 30 children hospitalized in a pediatric intensive care unit. Univariate and bivariate analysis 
was performed, based on the theoretical model proposed by the nursing theorist Virginia Henderson.  
Results: 70% of the children were admitted with pathologies that generate a high risk of malnutrition, 
43% were admitted with depleted nutritional status, 97% had nutritional support early, 87% of the 
children received caloric intake adequate to their needs, 6% of the children presented malnutrition 
during hospitalization, these results allowed the assessment of the need to eat and drink in children.  
Conclusions: Biological factors such as admission pathologies, previous nutritional status, and age, 
represented a negative influence on the satisfaction of the need to eat and drink in the children in the 
study and, therefore, on the risk of hospital malnutrition. 
 
Keywords: hospital malnutrition; nutritional risk; pediatric intensive care; nursing theory. 
 
RESUMEN: 
Introducción: La desnutrición hospitalaria es el resultado de la conjugación entre las alteraciones 
nutricionales generadas por la patología de base y los factores de riesgo nutricional dados por la 
hospitalización. Constituye una de las principales complicaciones y principal causa del aumento de la 
morbimortalidad en las unidades de cuidado intensivo pediátrico.  
Objetivo: Describir el estado nutricional y las estrategias de soporte nutricional utilizadas en una 
unidad de cuidado intensivo pediátrico.  
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Materiales y  Métodos: Se realizó un estudio de tipo descriptivo con corte transversal, se utilizó un 
muestreo por conveniencia en 30 niños hospitalizados en una unidad de cuidado intensivo pediátrico. 
Se realizó un análisis univariado y bivariado, a partir del modelo teórico planteado por la teórica de 
enfermería Virginia Henderson,  
Resultados: 70% de los niños ingresaron con patologías que generan alto riesgo de desnutrición, el 
43% ingresaron con depleción del estado nutricional, 97% contaban con soporte nutricional  temprano, 
87% de los niños recibieron aporte calórico adecuado a las necesidades, 6% de los niños presentó 
desnutrición durante la hospitalización, estos resultados permitieron realizar la valoración de la 
necesidad de comer y beber en los niños.  
Conclusiones: Factores biológicos como las patologías de ingreso, el estado nutricional previo y la 
edad, representaron una influencia negativa sobre la satisfacción de la necesidad de comer y beber en 
los niños del estudio y, por lo tanto, sobre el riesgo de padecer desnutrición hospitalaria. 
 
Palabras clave: desnutrición hospitalaria; riesgo nutricional; cuidado intensivo pediátrico; teoría de 
enfermería. 
 

INTRODUCTION 
 

Child malnutrition (ID) represents a public health problem worldwide, according to 
estimates by the World Bank/WHO/UNICEF in 2015, every year fifty million children in 
the world suffer from acute malnutrition, of this total, sixteen million have severe acute 
malnutrition and thirty-four, severe acute malnutrition moderate (1–3). According to the 
epidemiological bulletin issued by the National Institute of Health (INS) of Colombia in 
epidemiological week 17 of 2018, 4,193 cases of acute malnutrition in children were 
reported nationwide, with a prevalence of 0.09% per 100,000 children under 5 years(4). 
 
ID is the result of insufficient food intake that does not cover the protein-energy needs 
of the child, this being the main cause, which is determined in turn by different 
biological, social, political, and economic factors (5.6). This problem can generate 
irreversible harmful effects on the future of the children who suffer from it(7). 
 
Malnutrition is no longer a problem that occurs only in the outpatient, because it not 
only affects children who live in different communities, but also occurs in the group of 
children who for one or another clinical reason must be hospitalized(8). This problem is 
aggravated in critically ill children who must be admitted to pediatric intensive care 
units (PICU), where factors such as decreased food intake, increased caloric loss, and 
increased energy expenditure secondary to the response metabolic stress, 
substantially increase the chances of developing malnutrition during 
hospitalization(9,10). 
 
Hospital malnutrition (DH) is the result of the conjugation between the nutritional 
alterations generated by the underlying pathology and the nutritional risk factors given 
by hospitalization (11). It is one of the main complications and the main cause of 
increased morbidity and mortality in PICUs. (12) Hospital malnutrition has been the 
subject of research in the last 25 years, giving rise to multiple studies in which, in 
general, it is estimated that between 25-50% of patients admitted to hospitals have 
some degree of malnutrition, increasing its incidence during hospitalization (13,14). 
 
Children are especially vulnerable to malnutrition because all of their systems are 
immature and developing (15). The establishment of nutritional support must be early 
and adapted to the biological conditions of age, given that the nutritional support 
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strategies used in PICUs pose a challenge for health personnel, since they constitute 
the only way to counteract or reduce the negative impact of the underlying pathology 
and hospitalization conditions on nutritional status (15,16). 
 
It is vitally important to recognize the nutritional status of these patients and evaluate 
the nutritional support strategies used, since this allows the health team to direct 
nutritional care that responds to the clinical conditions and real needs of the patient. 
Different studies have been carried out worldwide, in Latin America and at the national 
level, where the nutritional status of children hospitalized in the PICU is evaluated (11-

13). However, in the department of Valle del Cauca, there is little evidence describing 
the nutritional status of these patients and the nutritional support strategies used in the 
PICU. 
 
The present investigation was raised from the need to describe the nutritional status 
and nutritional support strategies used in children of a PICU in the city of Cali, with the 
purpose of recognizing the nutritional conditions in which this specific population is. 
and what are the nutritional support strategies used in the nutritional care of children 
admitted to the PICU. 
 

MATERIALS AND METHODS 
 
A descriptive cross-sectional study was carried out, using a non-probabilistic sampling 
for convenience, where the sampling frame was constituted by 30 children admitted to 
a pediatric intensive care unit in the city of Cali, between the month of November of 
the year 2017 and June 2018, which met the following inclusion criteria: age between 
1 month and 10 years, stay greater than or equal to 7 days and with the criterion of 
stay in intensive care, the children who were excluded from the study were those 
whose clinical condition did not allow the anthropometric evaluation of weight and 
height on day 7 of hospitalization. 
 
The patients were approached in the PICU with prior institutional authorization and 
from the human ethics review committee of the Universidad del Valle with approval 
certificate 017-017 and prior signed consent by the parents. The information was 
obtained from the implementation of a collection instrument with a spreadsheet of 
Microsoft Excel, which was adjusted and adapted, which was developed for the 
purposes of the study and adapted to the target population. The aim of the study was 
to describe the nutritional status and nutritional support strategies used in a pediatric 
intensive care unit. This instrument was applied on the first and seventh day of 
hospitalization. 
 
The following variables were evaluated: sociodemographic data, age, admission 
pathology, weight and height on day 1 and day 7 of hospitalization in the PICU, type of 
nutritional support received, method of administration of nutritional support, caloric 
intake and total fluid intake.  
 
The nutritional status was determined by calculating the weight/height index - 
height/age index on day 1 and for day 7 only the weight/height index was evaluated, 
since height did not show significant changes in 7 days. and changes in the 
weight/height index represent acute changes in nutritional status. Subsequently, the 
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children were classified according to the type and degree of malnutrition, by means of 
the classification of Waterlows (17).  
 
The information obtained was recorded in a data matrix in the Excel 2016 program, the 
analysis of the information was carried out in light of Virginia Henderson's model of 
human needs (18,19). Bearing in mind that, in this theory, Henderson states that needs 
are determined by biological, social, cultural, spiritual and environmental factors, the 
study variables were organized according to the type of factors to which they belong, 
as follows: a). social factors: sociodemographic variables, b). biological factors: the 
patient's age, previous nutritional status, underlying disease, weight loss, and 
nutritional status on the seventh day. Environmental factors in the PICU: caloric 
requirements and nutritional support received by patients. 
 
The analysis univariate and bivariate analysis was performed using the statistical 
software SPSS version 12, generating for the analysis univariate tables and graphs of 
frequency distribution, the bivariate analysis consisted of the cross between the 
dependent variable: nutritional status on day 7 of hospitalization and the other 
independent variables of the investigation. This bivariate statistical analysis was 
carried out by means of two statistical significance tests: to determine the existence or 
not of an association between the dependent variable and the independent variables, 
the Pearson Chi-Square statistical coefficient was used, and the intensity of the 
association was determined by Cramer's V coefficient. The null hypothesis of the study 
was the independence of the variables 
 

RESULTS 
 
It was found in the data obtained that 80% of the children were between 1 month and 
24 months old, of which 46% were minor infants and 34% were older infants, 20% 
were between 3 and 8 years old. Regarding the sex of the patients, 43% were female 
and 57% male, in relation to place of residence it was found that 24% reside in the 
rural area and 76% in the urban area, regarding the socioeconomic stratum, 83.4% 
belong to stratum 1 and 2, 16.7% to strata 3 and 4. Biological factors: Admission 
pathologies: Related to the pathologies for which children are admitted to the PICU, 
we found that 26.6%% of the children were admitted for decompensated heart 
disease, 26.6% with respiratory pathology, 16.6% were due to cardiac surgery, 10 % 
of children admitted due to infectious pathology and 6.6% of children admitted due to 
pop laparotomy, 3.3% due to traumatic brain injury, 6.6% admitted due to pathology of 
neurological origin.  
 
Nutritional status: Figure 1 shows the nutritional status of children on day one 
(admission) and day seven of hospitalization in a pediatric intensive care unit in the 
city of Cali. On day 7, the increase of patients with exacerbated chronic malnutrition 
and acute malnutrition with respect to the day of admission; The reduction of patients 
with normal nutritional status and Harmonized Chronic Malnutrition with respect to the 
nutritional status on the day of admission is also appreciated. 
 
In a detailed analysis of the patients, it is possible to observe the change of two 
patients on day 7 with respect to the day of admission, thus, it is observed that a 
patient on day 1 with normal nutritional status on day seven of hospitalization was with 
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acute malnutrition and one patient with harmonized chronic malnutrition became 
acutely ill on the seventh day of hospitalization, as shown in Table 1. 
The pathology of the children who presented malnutrition during hospitalization was in 
one of the postoperative cases of cardiac surgery and the other case was admitted 
due to decompensated heart disease. 
 

Figure 1: Patient Nutritional status 

 

 
 

Table 1. Changes in nutritional status 
 

Day 1 Day 7 Number of patients 

Normal Acute Malnourished 1 

Malnourished
 Harmo
nized Chronic 

Harmonized Chronic 
Malnutrition 

1 

 
Changes in children's weight: 53% of children after seven days of hospitalization lost 
weight, 33% remained the same weight and 13% increased weight. A total of 16 
patients lost weight, of which 8 lost between 1 and 5%, 5 between 5 and 10% and 
three of them between 10 and 20%. 
 

PICU environment factors 
 

Type of nutritional support: 33% of children received Complete Oral Nutrition, 23% 
Total Parenteral Nutrition, 17% of children mixed nutritional support, and 13% Enteral 
Nutritional support, 7% received intravenous maintenance fluids and enteral nutrition, 
3% received maintenance lev without any additional nutritional support, in this 3% of 
the patients the answer to the question of the questionnaire was correlated, where the 
reason why they do not receive any type of nutritional support is investigated, finding 
that they do not there was no contraindication to receive it. Nutritional support 



 
 
 

Enfermería Global                              Nº 69 Enero 2023 Página 209 

 
 
 

administration method: it was found that the most frequent methods are the Oral 
method in 36%, followed by Parenteral with 23%, 13% received enterally, 10% 
received orally and parenterally. Caloric requirement: Figure 2 shows that 13% of the 
children do not receive a caloric requirement corresponding to the needs, while 87% 
do receive the caloric requirement corresponding to the patient's needs. 
 

Figure 2. Adequate caloric intake to the patient's needs 

 
Asociation between variables 

 
 
Variables 

Measurement 
of Cramer 
association 

Interpretation 
Chi-
Square 

 
p-value 

 
Interpretation 

Nutritional status at 
admission or day 1 0.741 

Strong 
dependency 66.706 1 Dependence 

Method of 
administration of 
nutritional support day 7 

 
0.232 

 
weak 
dependency 

 
20.899 

 
0,5348 

 
Dependence 

Calorie intake day 7 0.062 
independence 
absolute 1.875 0,4012 Independence 

Admission pathology 0.217 
weak 
dependency 19.609 0,4538 Independence 

Place of origin 0.062 
independence 
absolute 1.875 0,4012 Independence 

 
Below is a conceptual map that presents the findings and the analysis carried out in 
light of Virginia Henderson's theory of human needs (figure 3). 
 

     

 

 

 

 
 

13% 

87% 

YES    NOT 



 
 
 

Enfermería Global                              Nº 69 Enero 2023 Página 210 

 
 
 

Figure 3. Research results under the Virginia Henderson model 

 

 

DISCUSSION 
 
Hospital malnutrition in the framework of the model of human needs proposed by the 
nursing theorist Virginia Henderson(18,19,) can be considered as the dissatisfaction of 
the child's need to eat and drink properly, where different constant or pathological 
factors can affect the satisfaction of this need, it is important to evaluate the interaction 
of the different biological, social and environmental factors, to To be able to 
understand their behavior and possible influence on the satisfaction or not of the 
nutritional need and therefore on the development or not of in-hospital malnutrition of 
hospitalized children, these factors interact and influence the nutritional status of 
children, according to their Specific conditions; for example, the age of less than 2 
years in children when entering the unit, is a factor that increases the risk of 
malnutrition, this is due to the fact that infants have a lower liver glycogen reserve and 
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capacity gluconeogenic decreased compared to older children. This condition in the 
context of admission to an intensive care unit, where there is an increase in caloric 
expenditure and there may be a decrease in protein and caloric intake (insufficient 
nutritional support), can exhaust the adaptation mechanisms and generate a 
hypercatabolic state which can end in rapid nutritional depletion, which is evidenced by 
severe weight loss during hospitalization in intensive care, being a severe weight loss 
if it is greater than or equal to 2% during the first week (20). However, this aspect must 
be analyzed within the framework of the specific conditions of the hospitalized child, 
since other conditions can generate this severe weight loss in this population. 
 
Henderson, (18,19) describes that there are pathological factors associated with the 
dissatisfaction of the nutritional need. She lists the basic pathologies. Different studies 
have shown that admission pathologies such as cardiac, respiratory, and neurological 
pathologies can represent a risk factor for acquiring hospital malnutrition by generating 
special nutritional needs, increased caloric expenditure and alterations in the adequate 
intake of nutrients (21–24). 

 
Adequate nutritional support to the needs of patients is a fundamental environmental 
factor to prevent child hospital malnutrition. There is an international consensus about 
the advantages of early nutritional support; The American Society for Enteral and 
Parenteral Nutritional Support (ASPEN) recommends early initiation of nutritional 
support (within 24-48 hours of admission to the PICU) as this can prevent weight loss 
in the first week after the beginning of the hospitalization of the child in the unit, they 
also recommend the administration of nutrition by enteral and oral route preferably, 
since it represents physiological, nutritional and immunological benefits, in terms of 
caloric intake ASPEN recommends a caloric intake of up to two thirds of the nutrient 
goal in the first week of critical illness to avoid hospital malnutrition (25). 
 
Knowledge and evaluation of the interaction of biological, social and environmental 
factors is necessary to generate nursing interventions within the framework of 
interdisciplinary work with the care team, seeking to reduce the prevalence of hospital 
malnutrition and therefore reduce the impact on morbidity and mortality and improve 
the welfare conditions of boys and girls hospitalized is essential. In the same sense, 
the continuous education that is imparted to nurses and male nurses, not only 
undergraduate and postgraduate, in nutritional matters(26). Likewise, in pediatric 
intensive care, nutrition is one of the fundamental axes of care for boys and girls in 
critical condition. 
 

Study limitations 
 
One of the limitations during the investigation was an administrative change in the 
institution where the study was conducted, which substantially reduced the admission 
of patients to the PICU, and therefore had a negative impact on obtaining patients for 
the sample of the study. research. 
 

CONCLUSIONS 
 
Satisfaction of the need to eat and drink properly can be negatively affected in the 
study patients by admission pathologies, the nutritional status at admission and 
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positively impacted by an adequate caloric intake for the needs of the patients and a 
nutritional intake in mostly oral and enteral. 
 
The nutritional status at admission and the admission pathologies in the PICU children 
evaluated represent conditions that can favor the development of in-hospital 
malnutrition. 
 
Age less than 2 years is a basic factor that can influence rapid weight loss and the 
possible development of hospital malnutrition in our study. 
The caloric intake adequate to the needs and the total enteral nutritional support on 
the seventh day of hospitalization were not sufficient measures to avoid hospital 
malnutrition in two research participants. 
 
Virginia Henderson's theory was appropriate and allowed an assessment of the status 
and nutritional support provided to patients, thus answering the research question. 
East The human needs model allowed an approach to the nutritional status of PICU 
patients, laying the foundations for the analysis and subsequent implementation of 
direct nursing interventions, not only from the care perspective, but also in the 
generation of proposals and programs that allow improve the satisfaction of this need 
in the PICU. Similarly, it is highlighted about the continuing education in nurses, not 
only undergraduate and postgraduate, since nutritional issues in intensive pediatric 
care, They are one of the fundamental axes of care for children in critical condition. 
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