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Abstract

Background: Enteral feeding is a safe mean of providing the nutritional requirements of premature
infants. Aim of study: was to assess the effect of continuous versus intermittent bolus feeding on
physical, physiological parameters and gastrointestinal tolerance in premature infants. Design: A
quasi -experimental design was used. Setting: the study was conducted in neonatal intensive care unit
at Benha University Hospital, Benha Teaching Hospital and Benha Specialized Pediatric Hospital.
Sample: A convenient sample of 100 premature infants was divided into two equal groups; 50 infants
who received continuous gastric feeding as group A and 50 infants who received intermittent bolus
feeding as group B. Tools of data collection: the first tool is a structured interviewing questionnaire
sheet to assess personal characteristics of nurses and assess nurses' knowledge regarding enteral
feeding. The second tool is nurses' observational checklist regarding enteral feeding. The third tool is
neonatal feeding intolerance assessment sheet to assess personal characteristics of premature infants,
feeding pattern of premature infants and feeding intolerance criteria. The fourth tool is Neonatal
physical and physiological parameters assessment sheet to assess physical and physiological
parameters. Results: show that there was a statistically significant differences between the studied
groups of premature infants in abdominal distention, vomiting, length, pulse and o, saturation and a
highly statistically significant differences in weight and respiratory rate. Conclusion: the study
concluded that continuous feeding was more effective than intermittent bolus feeding for feeding
premature infant. Infants who received continuous gastric feeding had more stability in physical
parameters, more increase in weight and length, more stability in physiological parameters and more
gastrointestinal tolerance than those who receive intermittent bolus gavage feeding.
Recommendation: the study recommended the importance of educational programs about enteral
feeding and its technique to improve their knowledge and practice.
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Introduction

Premature infants are infants who are born
before 37 weeks of gestational age. these
infants are at increased risk for physiological
immaturity. Also, they have more medical
complications; one of these complications is
poor sucking and incoordination between
sucking and swallowing. So, these infants
need NICU admission, need special feeding as
enteral nutrition and need special nursing care
(Stavis, 2019, Atimier, et.al.,2020).

Enteral feeding is a safe means of providing
the nutritional requirements of infants who are
unable to feed orally. These infants are
usually too weak to suck effectively, are
unable to coordinate swallowing and lack a
gag reflex. Enteral feeding may be provided
by continuous drip regulated via infusion
pump or by intermittent bolus feeding
(Wilson, et al., 2017, Wilson, et al., 2019).

Continuous gastric feeding is delivered by
either gravity drip or infusion pump with rate
set per hour. It has been successful in
managing premature infants with delayed
gastric emptying time, intractable diarrhea,
necrotizing enterocolitis and high risk for
aspiration. In addition, intermittent bolus
feeding is given periodically throughout the
24 hours per day by gravity or pushing
syringe down with nutrients. It is delivered
four to eight times per day; each feeding
lasting about 15 to 30 minutes. It is more
similar to a normal feeding pattern, more
convenient. It promotes intestinal growth, gut
hormone secretion and bile flow but
premature infant may be aspirated easily
during this feeding, also it may cause bloating
and diarrhea (Blackburn, 2018).

Premature infant has small physical
parameters than full term infant. These
parameters include weight, length and head
circumference. Also, premature infant has
different physiological parameters than full
term infant because of problems that face
them as respiratory distress and hypothermia.
These physiological parameters include
temperature, heart rate, respiration and blood
pressure (Healthwise Staff, 2019).

Nurse working at NICU requires
knowledge and skills encompassing antenatal
factors, stages of fetal development, neonatal
resuscitation and transition to extra-uterine
life. Moreover, developmentally appropriate
care, complications of prematurity and illness,
congenital abnormalities, neonatal surgery,
breastfeeding and nutrition. Neonatal nursing
care is individualized, developmentally
supportive and family- centered care (Kabeel
and Eisa., 2017).

Significance of the study:

Recently World Health Organization
(WHO) estimates that every year, about 15
million babies are born premature (before 37
weeks of gestation) and this number is rising.
Across 184 countries, the rate of premature
birth ranges from 5% in several European
countries to 18% in some African countries
(WHO, 2020).

Aim of the study

This study aimed to assess the effect of
continuous versus intermittent bolus feeding
on physical, physiological parameters and
gastrointestinal tolerance in premature infants.
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Research hypotheses

1. Premature infants who receive
continuous gastric feeding had more stability
in physiological parameters than those who
receive intermittent bolus gavage feeding.

2. Premature infants who receive
continuous gastric feeding had increase in
height, weight and head circumference than
those who receive intermittent bolus gavage
feeding.

3. Premature infants who receive continuous
gastric feeding had more gastrointestinal
tolerance than those who receive intermittent
bolus feeding.

Subjects and Methods

I- Technical design

Technical design includes research design,
settings, subjects and tools of data collection.

Research design:

A quasi- experimental design was used to
conduct the study.

Settings:

The study was conducted at Neonatal
Intensive Care Unit at Benha University
Hospital, Benha Teaching Hospital and Benha
Specialized Pediatric Hospital.

Subjects:

A convenient sample of 100 premature
infants was divided into two equal groups; 50
infants who received continuous gastric
feeding as group A and 50 infants who
received intermittent bolus feeding as group
B. In each study setting, the subjects were
assigned to group A or group B as follows:

one subject for group A then the other for
group B and so on.

Inclusion criteria:

1. Male and female infants less than 37 weeks
of gestational age.

2. Infants receive feeding by gavage tube.

3. Infants have no congenital anomalies.

4. Infants have no gastrointestinal tract
problems.

Tools of data collection:

Data is collected through the following
tools:

Tool 1(Appendix Il): A  structured
Interviewing Questionnaire Sheet: It was
developed by the researcher after thorough
review of the related literature, articles,
magazines and websites (Mangili et al.,
2017). It was written in Arabic language. It
contained 2 parts:

Part 1) Personal Characteristics of nurses
included: work place, age, gender, education
and years of experience.

Part 2) Knowledge of nurses regarding
intermittent and continuous bolus feeding as
definition, technique, advantages,
disadvantages. It composed of closed ended
questions and contained 17 questions.

Scoring system for nurses’ knowledge:

Scoring item score

Correctly and 2
completely answer

Correctly and 1
incompletely answer

Incorrectly answer 0
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Scoring system for level of total knowledge:

Level of | percent
knowledge

From 0 to 10
From 11 to 12

Poor knowledge

Moderate
knowledge

Good knowledge From 23 to 34

Tool 2(Appendix I11): Nurses' observational
checklist: it was adopted from Bowden, et al.,
(2016). It included hand washing, including
11 steps, nasogastric tube insertion including
11 steps, formula preparation including 11
steps and technique of intermittent and
continuous bolus feeding including 17steps
and 15 steps. It contained 65 steps as a total.

Scoring system for nurses’ practice:

Scoring item score
Correctly done 1
Not done 0

According to the nurses' actual practice,
their level of total practice was categorized
as the following:

- Incompetent practice:< 80%.
- Competent practice: > 80%.

Tool 3(Appendix 1V): Neonatal Feeding
Intolerance  Assessment  Sheet. It was
developed by the researcher after thorough
review of the related literature, articles,
magazines and websites (Patel et al., 2018). It
contained 3 parts:

Part 1) Personal characteristics of premature
infants included: gender, age, date of
admission, gestational age, Apgar score and
medical diagnosis.

Part 2) Feeding pattern of premature infants
included: feeding method, time when feeding
start, type of milk, feeding amount, feeding
frequency, time to reach full feeding, withheld
feeding number.

Part 3) Feeding intolerance criteria included:
gastric residual volume, abdominal distension,
vomiting, unusual stool (color, frequency and
consistency).

Scoring system for premature infants
having problem before, during and after
feeding:

Scoring item score
Having problem 1
Not having | 0
problem

Tool 4 (Appendix V): Neonatal physical and
Physiological Parameters Assessment Sheet. It
was developed by the researcher after
thorough review of the related literature,
articles, magazines and websites. It contained
2 parts:

Part 1) Physical Parameters Assessment
Sheet included; birth and current weight in
grams, birth and current length in centimeters,
birth and current head circumference in
centimeters.

Part 2) Physiological Parameters
Assessment Sheet included; temperature,
pulse, respiration, blood pressure and o,
saturation.
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I1- Operational design:

This phase included preparatory phase,
pilot phase and field work.

Preparatory phase:

A review of the past and current available
literature was done using textbooks as
(Wilson, et al.,2019), magazines, articles and
websites to get acquainted with various
aspects of the research problem, develop the
tools for data collection.

Tool validity:

Tool validity was tested through a jury of 3
experts in pediatric nursing field to assess the
tools for clarity, relevance,
comprehensiveness, simplicity and
applicability. The experts agreed on the
content, but recommended with minor
language changes that would make the
information clearer and more precise. The
suggested changes were made.

Reliability of tools:

Internal consistency reliability of all items
of the tools was assessed using Cronbach's
alpha coefficient.

Ethical considerations:

1- Each study subject was secured that the
study does not carry any physical or
psychological or social risks on neonates.

2- All the gathered data was treated
confidentially and was used for research
purpose only.

3- Each nurse had the right to withdraw at any
time of the study without any rationale.

Pilot study:

Pilot study was carried out to 10% of the
total sample (5 from each group) to test
validity and reliability of the study tools
during March 2018. Then the necessary
modifications were done. The sample of pilot
study did not include in the sample.

Field work:

The current study was carried out from the
end of May 2018 to the beginning of February
2019. Official permission was obtained from
the Dean of Benha Faculty of Nursing and the
directors of the previous mentioned hospitals
to collect the data after reviewing of past and
current literatures. It started by interviewing
the nurses at the previous mentioned settings.
The researcher introduced herself to the
nurses then explained the purpose of the study
to them. The researcher was available at each
study setting by rotation, two days per week
during the morning shift.

The researcher gave the nurses checklist
questions to fill it and assess their knowledge
regarding enteral feeding. Each nurse was
observed separately to assess her practice by
using observational checklist during their
actual practice. The nurses were not aware
that the researcher was observing their
practice during hand washing, insertion of
enteral tube, formula preparation and
technique of intermittent and continuous bolus
feeding for premature infants.

The researcher selected the premature
infant according to inclusion criteria. A
simple random sample was done to classify
the premature infants into group A (premature
infants who received continuous gastric
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feeding) and group B (premature infants who
received intermittent bolus feeding) through
serial numbers of cases. Each premature infant
involved in the study was observed by the
researcher and data were collected from
medical records (this was taken nearly 15
minutes for each premature infant). Vital signs
were measured and o, saturation was observed
using pulse oximeter before, during and after
enteral feeding (intermittent and continuous).
Also, the researcher observed any signs of
feeding intolerance before, during and after
feeding. Data collection was stopped from
July 2018 to November 2018 on Benha
University Hospital due to renovations and
construction work.

I11-Administrative design:

An official permission was obtained from
the Dean of faculty of Nursing Benha
University and administrators of the
previously mentioned study settings.

IV-Statistical design

The collected data was organized,
categorized and tabulated. Appropriate
statistical methods were used for coding and
analyzing results. Data were fed to the
computer and analyzed using IBM SPSS
software package version 20.0. (Armonk, NY:
IBM Corp) Qualitative data were described
using number and percent. Quantitative data
were described using range (minimum and
maximum), mean and standard deviation.
Tests that were used (Chi-square test, Fisher’s
Exact or Monte Carlo correction, Student t-
test, ANOVA with repeated measures). Test
of Significance was used.

Level of significant:

P value> 0.05: No statistically significant
difference.

P value< 0.05: statistically significant
difference.

P value< 0.001: Highly statistically significant
difference

Results

Tablel indicated that more than half of the
studied nurses (57.8%) were in age group
between 20- < 30 years. While 90.6% were
females less than two fifths of them (37.5%)
had nursing bachelor. Regarding years of
experience, less than two fifths of them
(39.1%) had experience in neonatal intensive
care units from 5- < 10 years.

Table 2 illustrates that more than four fifths
81.3% of the studied nurses have correct and
incomplete answers regarding definition of
continuous enteral nutrition. While the vast
majority 90.6%of them have correct and
complete answer regarding types of enteral
feeding

Figure 1: shows that more than two fifths
49% of the studied nurses answer questions
related to enteral feeding completely and
correctly but 6% of them answer incorrectly.

Figure (2): shows that more than four fifths
82.5% of the studied nurses do nasogastric
tube and formula preparation correctly.

Table 3 shows that there was a statistically
significant relation between personal data of
the studied two groups of premature infants
(p=<0.05) regarding their gender and
gestational age. In addition, the vast majority
90% of group A and 80% of group B of the
studied groups have RDS.
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Table 4 shows that there was a highly
statistically significant relation (p<0.001)
between the studied groups and their feeding
methods, time when feeding start and feeding
frequency /day. While there was a statistically
significant relation between the studied groups
and withheld feeding number (p<0.05).

Table (1): Distribution of the studied nurses according to their personal characteristics (n=64)

Items No. %

Workplace

Benha University hospital 10 15.6
Benha teaching hospital 12 18.8
Specialized pediatric hospital 42 65.6
Age

<20 years 3 4.7
20 — <30 years 37 57.8
30 - <40 years 22 34.4
>40 2 3.1

Mean = SD
Gender
Male
Female

Education

Nursing diploma
Nursing institute
Nursing bachelor
Postgraduate nursing

Years of experience
<1 year

1 - <5 years

5 - <10 years

<10 years

C



Sozan Hassan Abd El-Hamid, Faten Shafik and Khadiga Mohammed

Table (2): Distribution of the studied nurses according to their knowledge (n = 64)

Incomplete Complete
Knowledge Incorrect correct correct
No. % No. % No. %

Definition of enteral nutrition. 0 0.0 12 18.8 52 81.3
Enteral feeding tube is inserted through. 0 0.0 47 73.4 17 26.6
cases that need enteral nutrition. 0 0.0 17 26.6 47 73.4
The benefits of enteral nutrition. 0 0.0 18 28.1 46 71.9
Types of enteral feeding. 3 4.7 3 4.7 58 90.6
Definition of intermittent enteral nutrition. 21 32.8 43 67.2 0 0.0
cases that need intermittent enteral nutrition. 0 0.0 25 39.1 39 60.9
Advantages of intermittent enteral feeding 0 0.0 31 48.4 33 51.6
Disadvantages of intermittent enteral feeding 0 0.0 38 59.4 26 40.6
Precautions when giving intermittent feeding. 22 34.4 42 65.6 0 0.0
Definition of continuous enteral nutrition. 12 18.8 52 81.3 0 0.0
cases that need continuous enteral nutrition. 1 1.6 18 28.1 45 70.3
Advantages of continuous enteral feeding 2 3.1 42 65.6 20 31.3
Disadvantages of continuous enteral feeding 0 0.0 30 46.9 34 53.1
Time to stop or reduce both type of feeding. 0 0.0 19 29.7 45 70.3
Precautions when giving continuous feeding. 0 0.0 17 26.6 47 73.4
The best type of feeding in nurses' opinion. 0 0.0 52 81.3 12 18.8

Moderate
45%

Good
__49%

Poor
6%

Figure (1): Distribution of the studied nurses according to their total knowledge regarding
enteral feeding (n = 64)
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Figure (2):Distribution of the studied nurses according to their total practice during enteral
feeding (n = 64)

Table (3): Comparison between the two studied groups of premature infnts according to
their personal characteristics

Group A Group B
Continuous feeding Intermittent feeding Test of
(n = 50) (n = 50) sig.
No. % No. %
Gender 2
Male 32 64.0 42.0 4’;5‘7*
Female 18 36.0 58.0 '

Age

1 day
2 days to 7 days 18 36.0 32.0
8 days to 14 days 20 40.0 48.0
15 days and more 10 20.0 20.0

2 4.0 0.0

Mean + SD. 92+4.44 .08 £9.37
Gestational age
(weeks)

Less than 28

28 to less than 32

32 to less than 37
Medical diagnosis
RDs

IUGR

Subdural hemorrhage

Group A:Infants received continuous gastric feeding
Group B:infants received intermittent bolus feeding
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Table (4): Comparison between the two studied groups according to feeding pattern of premature
infants

Group A Group B
Continuous Intermittent
Items feeding feeding 1 P
(n =50) (n =50)
No. % No. %

Feeding method
Intermittent bolus feeding 0 0.0 50 100.0 x .
Continuous feeding 50 100.0 0 0.0 1000 <0.001
Time when feeding start
Immediately at birth 0 0.0 5 10.0
On admission 3 6.0 13 260 |, 065" “Cp=
After 2-7 days 43 86.0 27 54.0 ' 0.001
Others 4 8.0 5 10.0
Type of milk for formula
feeding
Breast milk 0 0.0 0 0.0
Powdered milk 13 26.0 12 24.0 0.053 0.817
Both 37 74.0 38 76.0
Feeding amount/ Feed
Less than 30ml 18 36.0 24 48.0
30 - Less than 60ml 22 44.0 21 42.0
60 - Less than 90ml 10 20.0 5 10.0 2.547 0.280
90 - Less than 120ml 0 0.0 0 0.0
120ml and more 0 0.0 0 0.0
Feeding frequency/day
Every 2 hours 0 0.0 16 32.0
Every 3 hours 0 0.0 34 68.0 x *
As needed 0 0.0 0 0o | 1000 <0001
Others 50 100.0 0 0.0
Time to reach full feeding in
case of intermittent feedi%g (n=0) (n=50)
Less than 5 min - - 14 28.0
5 - Less than10 min - - 16 32.0
10 - Less than 15 min - - 14 28.0 a a
15 min and more — — 6 12.0
Withheld feeding number
1-2 44 88.0 31 62.0 MC.
3-4 6 120 | 14 | 280 |10.255° 0_08}
5 and more 0 0.0 5 10.0
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Discussion

In this study, regarding distribution of the
studied nurses according to personal
characteristics, more than half of the studied
nurses were in age group between 20 to less
than 30 years. While more than four fifths of
them were females that might due to the
greater fraction of the nurses in Egypt was
female. These findings agreed with a study by
(Mohammed, 2019) about "Assessment of
Nurses' Knowledge and Practices Regarding
Nasogastric Tube at Neonatal Intensive Care
Unit in Baghdad Hospitals" who found that,
more than half of the studied nurses were in
age group between 23 to 30 years and 68.6%
of them were females.

The present study revealed that more than
one third of the studied nurses had nursing
bachelor. Also, nearly two fifths of them had
experience in NICUs from 5 to less than 10
years. This result supported with a study by
(Maheswari&Muthamilseliv, 2014) about
"Assess the effectiveness of structured
teaching programme on universal precaution
among class IV employees working at
AarupadaiVeedu Medical College and
Hospital” who found that 64% of the studied
nurses had experience in NICU from 6 to 10
years. While these results disagreed with
(Mohammed, 2019) who found 62.9% of the
studied nurses had diploma and 45% of them
had experience in NICU from 1 to 5 years.

Regarding nurses' knowledge about enteral
feeding, the result revealed that more than two
fifths of the studied nurses had complete and
correct answer. This result agreed with a study
by (Al-Kalaldeh, 2011) about "Enteral
nutrition in the critically ill: A mixed methods

study adherence to evidence- based protocols,
nursing responsibility and team work" who
found that 70% of the participants’ scored less
than 60% in knowledge comprehension
regarding enteral nutrition.

Regarding nurses' practices during enteral
feeding, the result revealed that more than
four fifths of the studied nurses insert
nasogastric tube and prepare formula
correctly. This result agreed with a study
by(Taha, 2004)about " Impact of a training
program provided for nurses working in
critical care units" who found that the subjects
of his study showed the best performance
related to nasogastric tube. While this result
disagreed with a study by (Metwaly et al.,
2013) about " Nurses' Performance Regarding
Nasogastric Tube Feeding in Intensive Care
Units" who found that the majority of nurses
had unsatisfactory level of practice during
nasogastric tube insertion.

The present study revealed that more than
three fifths of the studied nurses wash hands
before tube insertion. This result disagreed
with (Metwaly et al., 2013) who found that
the majority of the studied nurses did not
perform hand washing before nasogastric tube
insertion.

In this study, we concluded that,
Practitioner nurses’ level of knowledge and
skills regarding nasogastric tube feeding in
neonatal intensive care units were inadequate
with some serious skills. That due to
deficiency of policies, educational instruments
and protocols regarding nasogastric tube
feeding. The educational program had good
effectiveness in promoting where marked
nurses’ more knowledgeable and promoting
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skills regarding nasogastric tube feeding at the
previous mentioned settings. We explain that
these differences may be attributed to in
adequate educational programs in that
institutes. Each health care facility should
improve nurses' knowledge through continues
educational programs.

Some knowledge shortage was recorded
regarding aspirate residual  fluids in
gastrointestinal tract with syringe, flush the
tube with a small amount of sterile water after
ending feeding and put child on his right side
with elevated head of the bed and flush the
tube with sterile water according to hospital
policy or doctor order. These parameters need
further educational programs.

In this study, regarding comparison
between the two studied groups of premature
infants according to personal characteristics,
regarding gender, in group A less than two
thirds of infants were males while in group B
less than three fifths were females. Most
common cause of admission in both groups
was RDS. This finding of the present study
agreed with a study of (Hakim, 2015) about
"Assessing Nurses' Performance in
Endotracheal Tube Suctioning in Neonatal
Intensive Care Units" who found that 88% of
the studied infants had RDS. Also, this finding
of the present study agreed with a study of
(Monsef et al., 2019) about "Evaluating the
Short-Term  Outcome of Mechanically
Ventilated Neonates Admitted to the Neonatal
Intensive Care Unit of Besat Hospital™ who
found that RDS was the most common cause
of NICU admission.

Regarding gestational age, two fifths of
infants in group A were between 32 to less
than 37 weeks, while it was less than three

fifths in group B, there was a statistically
significant difference between both groups
regarding gestational age (P=0.004).These
findings of the present study agreed with a
study of (Mahmoud et al., 2016) about
"Effect of Endotracheal Suction Intervention
on Oxygen Saturation Level in Preterm
Infants” who found that 67% of the studied
infants were between 32 to 36 weeks of
gestational age.

Regarding feeding pattern, feeding started
immediately at birth in only 10.0% in group
B, feeding started on admission in 6.0% in
group A and in 26.0% in Group B, in the
present study more than half of the studied
infants in group B and more than four fifths in
group A started feeding after 2-7 days. This
finding of the present study agreed with a
study of (Farhat et al, 2011) about
"Comparison of Continuous and Intermittent
Feeding Methods in Low Birth Weight
Infants" who found that most infants started
feeding 3-20 days.

The overarching goal while feeding VLBW
infants is to reach full enteral feeding in the
shortest time, while maintaining optimal
growth and nutrition and avoiding the adverse
consequences of rapid advancement of
feeding. Attaining this goal is more difficult
than it sounds, and controversies abound,
Reaching full enteral feeding faster results in
earlier removal of vascular catheters, and less
sepsis and other catheter-related
complications (Dutta et al., 2015).

Conclusion

Continuous feeding was more effective for
feeding premature infant. Infants who
received continuous gastric feeding had more
stability in physical parameters, more increase
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in weight and length, more stability in
physiological parameters (pulse, respiratory
rate and 02 saturation), and more
gastrointestinal tolerance than those who
receive intermittent bolus gavage feeding

Recommendations

- Service education programs about enteral
feeding and its technique should be designed
and implemented to motivate nurses in
achieving high competent care.

- Continuous monitoring of any signs of
gastrointestinal intolerance and physiological
parameters before, during and after enteral
feeding
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