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Abstract

Initiating early nutritional feeding in hospitalized patients will decline patients’ complications, shorten hospital length of stay and
costs, and improve health outcomes. Over the years, with the emergence of the enteral feeding pumps, the process of enteral feeding
has become easier with higher accuracy and safety. Enteral feeding pumps provide the ability to combine methods like continuous
feeding during the overnight and bolus feeding during the day to make the feeding process more adaptable to patients’ status.
Nowadays, prescriber’s knowledge regarding individualized nutrition for each patient according to their specific needs has been
increased, and enteral feeding had shifted to home care settings. The need for precision enteral nutrition programs according to
differences in human phenotype, genotype, food preferences, and health status becomes more apparent. Personalized nutrition
programs can reduce the prevalence and risk of disease-related malnutrition and improve patients’ quality of life in home care
settings. In this way, feeding pumps facilitate the personalized feeding process by making it unique and improved.
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1. Context

Malnutrition is considered a common health problem
in hospitals and health care settings, among patients suf-
fering from chronic diseases and cancers, critically ill pa-
tients, Traumatic Brain-Injured (TBI) patients with dyspha-
gia, and so forth (1, 2). From a global point of view, malnu-
trition affects approximately 30 - 50% of hospitalized pa-
tients, and it is generally estimated to be 31% during hos-
pital admission and 36% in pre-discharged patients (3, 4).
Around 33 million patients suffered from malnutrition in
Europe, and governmental spending cost up to €170 billion
in 2011 (5).

At this point, it seems rational to initiate nutritional
feeding in patients who will benefit the most, especially
with higher hospital length of stay, whether through En-
teral nutrition (EN) or parenteral nutrition forthwith. In
addition, the exact time of starting nutrition and estimat-
ing needed energy intake will be decisive criteria. If this
handling happens properly, they can significantly decline
patients’ complications, shorten the length of hospital
stay and costs, and improve health outcomes (3, 6, 7).

2. Evidence Acquisition

The enteral pathway is a direct way of feeding through
the gastrointestinal (GI) tract when a patient is unable to

receive food orally. Enteral nutrition has defined as the de-
livery of food, nutrition, or liquid formulations via a tube,
catheter, or stoma to the stomach, duodenal, or jejunum,
which would improve the patient’s quality of life (QoL) (8,
9). There are four common methods for EN: "Bolus feed-
ing," which is used 4 - 6 times per day and lasts for 5 - 10
minutes via syringe or gravity drip. “Intermittent feeding”
with or without a feeding pump for 4 - 6 times per day over
20 - 60 minutes, “cyclical feeding” by an enteral feeding
pump for overnight or daytime, and “continuous feeding”
with an enteral feeding pump over 24 hours (10, 11). Choos-
ing the most appropriate method highly depends on the
patient’s medical condition, tolerance, and mobility, rel-
ative risks to benefits, feeding tube location, availability
of enteral feeding pump, cost, and type of needed nutri-
tion (11). As the European Society for Clinical Nutrition and
Metabolism (ESPEN) has suggested, EN for chronic disease
is considered a medical treatment, and standard of care for
nutrition support in which the nutrition team will do its
management, whether in hospitals or home care settings
(12, 13).

Over the years, with the emergence of the enteral feed-
ing pumps, which enabled the medical team to program
patients’ feeding in continuous, intermittent, or cyclical
feeding types, many changes occurred in the feeding meth-
ods of patients. It obtains many benefits, such as the reduc-
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tion of GI discomforts, reduction of complications related
to syringe feeding, increase in feed tolerance, and enhance-
ment of feeding accuracy (12, 14). When a small amount of
feeding is preferred for frequent times, even overnight, or
high caloric feeds are needed, enteral feeding pumps are
the best choice, and they have less patient overnight dis-
turbance due to their planned continuous or interval feed-
ing programs (12). Feeding pumps deliver a steady and ad-
justed feeding flow rate, which is ideal for maintaining gut
integrity in critically ill patients and suitable for patients
with duodenal or jejunal feeding (15).

To compare the advantages and disadvantages of sy-
ringe Vs. pump feedings, only bolus Vs. continuous feed-
ing is compared together in Table 1. It is noteworthy that
some of the disadvantages mentioned for pumps have
been eliminated over time, including patient’s mobility, by
designing a backpack to place the pump, feeding supply,
and necessary accessories, or using a pole clamp for the
feeding pump to attach it to a patient wheelchair (12).

Economic evaluation studies are more focused on us-
ing enteral tube feeding outcomes rather than feeding
pumps (5, 18), only a cost analysis study which was about
comparing open and closed feeding systems, highlighted
that the closed delivery systems have reduced nursing time
and increased their satisfaction (19). This will be more
worthwhile in hospital and intensive care units with lim-
ited nurses’ time or in-home care settings where the nurs-
ing costs will be significant.

Enteral feedings have been undertaken in-home care
settings as developments happened in supported services.
Therefore, the charge for equipment and feed has shifted
from hospitals to other settings and from hospital nurses
to patients’ relatives and community nurses (14).

A dominant primary indication of home enteral nutri-
tion (HEN) is for neurological patients and patients with
cancers (20). More than that, HEN is considered a prefer-
able and safe option for patients with chronic conditions
with malnutrition risk, multiple sclerosis patients, elder-
lies and children with nutritional problems, and condi-
tions with dysphagia including Parkinson’s, TBI, stroke, or
dementia (21-23). Dysphagia occurs in 61% of TBI patients
with a high risk of malnutrition, which leads to protein
and energy deficits (2, 24). At this point, starting early nu-
trition to support these patients, until dysphagia rehabil-
itation or improving the level of awareness is considered
crucial (2).

Home enteral nutrition improves patients’ clinical
outcomes and QoL and has shown a decrease in healthcare
costs (25, 26). Although the actual prevalence of HEN is
unclear, it has been reported in the UK at a growing rate
of 42.78% for ten years. It is expected due to advances in
technology, the prevalence of using enteral feeding pumps

will be increased. So, it seems valuable to inform manufac-
turers to begin training and expanding their scale of busi-
ness to provide HEN equipment such as pumps and feed-
ing tubes (14, 23, 27).

Challenges exist in HEN feedings since there are some
gaps and question marks between nutrition recommen-
dations and care standards between health care workers
or home care providers (27). Most nutrition recommenda-
tions have been categorized based on gender and age, but
still, there are some differences in absorption, metabolism,
and nutritional requirements raised from different hu-
man genomes that emerged in the need for personalized
nutrition (PN) programs (28-30). It is believed a wide range
of commercial enteral formulas available for HEN makes
it possible to treat personal nutrition and achieve the de-
sired goal of receiving the energy and protein needed
because of their predictable nutrient levels and suitable
physical properties (31).

Individualized nutrition approaches according to per-
sonalized phenotype, genotype, food preferences, and
health status can reduce the prevalence and risk of disease-
related malnutrition and improve patients’ Qol even in in-
home care settings (28, 32). On the other hand, the intuitive
operation of enteral feeding pumps, their anti-free-flow
protection, automatic priming, adjustable rate, and vol-
ume according to the patient’s condition, and alarm con-
ditions during any blockage, have enabled their handling
more convenient for patients’ home caregivers and made
them easier to prescribe PN with commercial or home-
made nutrition. Also, using their combination methods
with the ability to plan for continuous feeding at night and
interval feedings during the day make them more adapt-
able to patients’ life (12, 15).

3. Conclusions

As mentioned, initial and early nutrition support will
decrease morbidity and mortality in a different range from
critically ill to neurosurgery patients. In addition, feeding
pumps facilitate the feeding process by making it unique
and improved. On the other hand, according to pump
specifications and their leading role in HEN, it is suggested
to consider the reimbursement of pumps, and other en-
teral products to provide and facilitate HEN for a range of
patients (12).
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Table 1. Enteral Feeding with Feeding Pump Vs. Syringe or Gravity Drip

Syringe or Gravity Drip for Bolus Feeding Feeding Pump for Continuous Feeding

Advantages Disadvantages Advantages Disadvantages

Easy administration and
inexpensive (11, 16); Limits
feeding time (11, 16); Patient is
free to move (11, 16); Closely
resembles normal eating
patterns (More physiological)
(11, 16); ; More muscle protein
synthesis and GI hormone
secretion (11, 16)

Increased risk of aspiration (11,
16); Hypertonic, highfat, or
highfiber formulas may delay
gastric emptying Limits or
result in osmotic diarrhea (11,
16); Needs for intensive
nursing observation (17)

High accuracy and safety (15); May improve tolerance (11, 16);
Reduce the risk of aspiration, especially in gastroparesis
patients (11, 15, 16); Continuous feeding decreases the
gastrointestinal tract secretions (17); Increased time for
nutrient absorption (11, 16); Less needed nursing staff (10);
Wide choice of enteral feeds (10); Adjusted flow and volume
rate (12); Feeding in small volumes for different periods (12);
Combination of methods, e.g. overnight continuous feeding
and bolus feeding during the day (12)

More expensive (11, 16); May
restrict mobility (11, 16)

Footnotes
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