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Review Article

Feeding of hospitalised children, how important is it?
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Quick Response Code: INTRODUCTION

Malnutrition among hospitalised children and its impact on patient outcomes, although reported 
for many years, are still under-recognised entities. Its prevalence is reported to range from 20% 
to 50%.[1-5] This is associated with increased morbidity, mortality and increased length of hospital 
stay thus making this an important health and economic issue.[1,6-9]

Many factors contribute to the development of malnutrition such as increased requirements, 
nutrient malabsorption, metabolic dysregulation, and decreased energy intake,[10] decreased food 
intake being the major contributor to malnutrition among hospitalised children.[6,7] In this article 
will discuss (i) various tools for assessing nutrition, (ii) risk factors for weight loss, (iii) types of 
nutritional support, particularly in detail about enteral feeding, and (iv) briefly on the impact of 
breastfeeding in hospitalised children.

TOOLS FOR ASSESSING NUTRITION

Anthropometric parameters have been a set standard in the diagnosis of malnutrition[11,12] In 
several countries, nutritional risk screening tools have been described and validated.[13,14] The 
American Society for Parenteral and Enteral Nutrition and the European Society of Pediatric 
Gastroenterology, Hepatology, and Nutrition have recommended screening for undernutrition 
in hospitalised children[11] However, this is not a routine practice in many hospitals.

A tool that can reliably and quickly triage children based on their nutritional status and help 
identify the high risk group that will need a more detailed assessment is considered as an ideal 
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screening instrument. Further demonstration of such 
intervention in the improvement of clinical outcomes and 
well-being in the patient would lead to the acceptability of 
such a tool.

The risk of malnutrition in hospitalised children is assessed 
by different tools. Among these, two are widely accepted, 
these are (i) Screening Tool for Risk ON Nutritional Status 
and Growth (STRONG kids) proposed by Hulst et al.,[15] 
and (ii) Screening Tool for the Assessment of Malnutrition 
in Pediatrics (STAMP) developed by McCarthy et al.[16] 
However, there is no consensus on the best screening method 
or the scales to detect/or establish malnutrition in children.

The STAMP showed high sensitivity and reasonable 
specificity whereas STRONG kids, showed high sensitivity, 
low specificity, good inter and intra-observer agreement, and 
also user friendly.[18]

RISK FACTORS FOR WEIGHT LOSS DURING 
HOSPITAL STAY

Sermet-Gaudelus et al., in their correlational analysis of a 
large paediatric population, discovered that a combination 
of poor food intake, pain, and severity of disease are 
good predictors of poor nutrition status in hospitalised 
children.[6] Other risks include ongoing illness, pre-existing 
undernutrition, catabolic stress, metabolic dysregulation, 
increased nutrient requirements, and malabsorption.

TYPES OF NUTRITIONAL SUPPORT

Nutritional support can be supplemented either by enteral 
or parenteral route. In enteral nutrition, EN, feeding is 
supplemented through the oro-gastric route. This includes 
either normal oral feed or through a tube. In parenteral 
nutrition (PN), food is delivered through an intravenous 
route. It has been found in many studies that EN is preferred 
over PN because it leads to earlier gut function, fewer 
infections, lower cost, and shorter hospital stay. In addition, 
EN avoids abnormal physiological changes in the gut that 
occurs due to the intravenous (PN) route. PN is indicated 
when there is a gastrointestinal dysfunction which in turn 
prevents adequate nutrition absorption.[17] [Table  1] shows 
indications for EN.

METHODS OF ENTERAL FEEDING

Recent advances in feeding techniques have enhanced 
survival chances and decreased morbidity and mortality 
of children, especially in those children with intestinal 
pathology. The advantages of trophic feeding are well known. 
EN helps in maintaining traditional gut flora and immunity. 
However, the widespread use of formula feeding has 

disturbed and substituted many liquid infant and children’s 
feedings completely.[18]

When oral feeding is not attainable or is insufficient, tube 
feeding (TF) is the method of choice because of its additional 
benefit. The main indication for TF is the non-functioning 
gastrointestinal tract, for example, GI obstruction or severe 
enteral ischemia. Conditions like for example, enteral fistulae 
once considered as a contraindication for TF are now no 
longer contraindicated.[19]

CHOICE OF ENTERAL ACCESS FOR TF

Once the choice to initiate enteral feeding is made, the next 
important step is to decide the type of enteral feed. The choice 
of enteral feed depends on the following various factors;
i. The child’s anatomy and physiology of the 

gastrointestinal tract (GIT)

Table 1: Indications for enteral nutrition.

1.  Reduced oral intake for example, chronic infections, 
malabsorption, anorexia, malignancy or increased needs 
for example, congenital heart disease, bronchopulmonary 
dysplasia, chronic kidney disease, etc.

2.  Oral motor disorders for example, prematurity/neurologic/or 
neuromuscular disease

3.  Gastrointestinal tract anomalies for example, oesophageal 
stenosis/intestinal pseudo-obstruction

4. Injury/critical illness for example, burns/trauma
5. Sepsis/surgery/critical illness
EN: Enteral nutrition

Table 2: Complications of enteral nutrition.

Gastrointestinal
i. Nausea/vomiting
ii. Aspiration
iii. Constipation
iV. Fullness/distention

Metabolic
i. Dehydration/Overhydration 
ii. Hypokalaemia/Hypophosphatemia
iii. Hyperkalaemia
iv. Acidosis
v. Renal insufficiency

Pressure effects
i. Mechanical Pyloric stenosis
ii. Improper anchoring of tube/pressure
iii. Tube blockage
iv. Perforation
v. Dislodgement of tube or button

Skin Erythema/Irritation
Infection/Dental caries
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ii. Indication for feeding
iii. Duration of feeding
iv. Risk of aspiration.

Orogastric (OG) feeding: This is a preferred method in 
pre-term infants as these pre-term infants are obligate nose 
breathers (as it avoids nose obstruction). This is the method 
of choice in babies with normal gut function, low risk for 
aspiration, and who need short-term nutrition support. 
Gastrotomy (G-tubes) tubes are used in children who require 
prolonged intragastric feeding beyond 3  months. G-tubes 
are placed either surgically or by endoscopy. There are many 
devices for feeding through gastrostomies. Among them, 
the most accepted is a low-profile gastrostomy replacement 
device. A  plan should be made to replace the device after 

6  weeks as complete healing of the gastrostomy tract takes 
approximately 6 weeks.

SITE OF ENTERAL FEEDING: PRE-PYLORIC 
VERSUS POST-PYLORIC FEEDING

A comparison of the pre-pyloric and post-pyloric feeding 
techniques reveals that pre-pyloric feeding is more 
physiologic as this method allows a more normal digestive 
process. This will be well tolerated provided the stomach 
is anatomically and physiologically normal. Post-pyloric 
is defined if feeding is beyond pylorus (Duodenum or 
Jejunum). The different ways of post-pyloric feeding include 
nasoduodenal, gastrojejunal, or surgical jejunostomy. 
Following are the indications for post-pyloric feeding: 

Initial Nutritional Assessment of hospitalized patients including weight, height, BMI, Calculation
of caloric needs, Hemodynamic stability

Is the Gastrointestinal Tract Functional?

Is the child able to meet
nutrition goals orally

Establish Central venous access
& start Parenteral Nutrition

Not a candidate for
Enteral nutrition

Is the child able to be fed Enterally

Yes No

Yes

Yes

No

Yes No

Yes No

Yes No

Yes No

No

Can child tolerate full
Enteral feeds

Consider trophic feeds
0.5ml/kg/hr

Does child have risk factors
for Aspiration?

Start continuous post pyloric feeds @ 1ml/kg/hr.
Record baseline abdominal girth

Continuous gastric feeds @1ml/kg/hr; max 25ml/hr
Record residual volume before initiation &

advancement of feeds

After 4 hours assess signs of Intolerance

Hold feeds for 1 hr reassess
& start feeds

Increase feeds & gradually
attain Goal final volume

Are Signs of intolerance seen?

Stop feeds for 4 hrs &
Reassess

Increase feeds & gradually attain
Goal final volume

 Figure 1: Flow chart for enteral nutrition in critically ill children.
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(i)  Intolerance to gastric feeding, (ii) recurrent emesis, (iii) 
severe gastroesophageal reflux disease, and (iv) in those with 
risk for aspiration.[20,21]

TYPES OF ENTERAL FEEDING: CONTINUOUS 
FEEDING VERSUS BOLUS

TF can be given as continuous feeds or intermittent boluses. 
Usually, a combination of continuous feeds at night and 
bolus during the day works better in ambulatory patients. 
While bolus feeds simulate GIT physiologically, continuous 
feedings reduce the incidence of emesis.[22]

MONITORING

It is well known that strict monitoring is essential while 
administering PN, likewise, long-term EN also requires 
stringent follow-up and monitoring which includes
i. Clinical examination including assessment of hydration
ii. Anthropometry,
iii. Total intake and output chart and
iv. Laboratory investigations to rule out electrolyte, 

metabolic derangements, and nutrient deficiencies.

COMPLICATIONS OF ENTERAL FEEDING

Only a few minor complications were observed in EN 
[Table 2].

FEEDING IN CRITICALLY ILL CHILD

Studies reveal a positive correlation between nutritional 
support during critical illness and patient outcomes. There 
will be increased metabolic demand and altered nutritional 
requirements in children with serious illnesses due to 
increased stress. Nutrition can be delivered to critically 
ill children through the parenteral route (patients with 
diminished gastrointestinal function) or enteral route.[23]

Enteral feed is the preferred method. The advantages of the 
enteral route are Cost-effectiveness, lower complication 
rates, and improved outcomes. Immunonutrition and 
immunomodulation are upcoming areas in paediatric 
enteral nutrition. They have some role in protecting 
gastrointestinal mucosal structure and function. This in turn 
helps in improved circulating pro-inflammatory markers 
and decreased bacterial translocation.[24] [Figure  1] shows 
the practical approach to nutritional support in paediatric 
intensive care unit.

IMPACT OF BREASTFEEDING IN 
HOSPITALISED CHILDREN

Many prospective studies have revealed a statistically 
significant association between breastfeeding and lesser 

hospitalisation. An association between breastfeeding and 
mortality in hospitalised children for diarrhoea revealed 
a deceased mortality, fewer hospitalisations for neonatal 
fever, fewer investigations, and less invasive therapy and 
its complications. Studies have revealed that exclusive and 
prolonged breastfeeding protects against severe morbidity 
and would result in lower rates of hospitalisations due 
to respiratory and diarrhoeal diseases. Breastfeeding is 
the safest way to feed a baby during an emergency and 
provides the nutrients the babies need. Breast milk contains 
antibodies and other immunological factors that can 
help protect infants from illness. It will ensure adequate 
hydration as well. Increasing awareness of mothers about 
breastfeeding benefits children, mothers, and society at 
large.[25-30]

CONCLUSION

• Although malnutrition among hospitalised children is 
an under-recognised entity, it has a vital impact on the 
final clinical outcome

• Malnutrition cannot be assessed solely on clinical 
parameters and anthropometry is always crucial

• Malnutrition is often missed in critically ill children 
which may lead to adverse outcomes

• The most important factors for nutritional depletion in 
at-risk patients are a combination severity of the disease, 
poor food intake, and associated pain

• Two types of nutritional support are known as enteral 
and parenteral. EN is always preferred over other 
methods of nutrition because it results in lesser infection 
rates, less cost, short duration of hospital stay, and earlier 
gut function

• TF is the preferred choice in cases where there is 
difficulty in oral feeding or feeding is inadequate. Either 
OG or nasogastric feeding can be used. OG feeding is 
used most commonly in preterm infants

• In comparison with post-pyloric feeding pre-pyloric 
feeding is considered more physiologic

• A combination of bolus and continuous feeding is 
preferred

• No major complications were noted by following the 
right approach to enteral feeding in hospitalised children

• Not only patients on PN but patients receiving long-
term EN also require follow-up and monitoring

• The importance of exclusive breastfeeding and 
continued breastfeeding in hemodynamically stable 
hospitalised children has to be reemphasised time and 
again.
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