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EXTENDED SUMMARY

Background and Significance of the Study

Although the survival rate is rising for low birth weight preterm infants as
a result of developments in medicine and technology in the treatment of neonates in
critical condition, the World Health Organization estimates the number of newborns
with birth weights below 2,500 grams at 15.5 percent of the total number of newborns
each year (Edmond & Bahl, 2006), and two thirds are preterm births (Naruemon
Teerarangsikul, 2002).

Despite higher survival rates for preterm infants, the postpartum nutritional
risks are also high, especially in cases involving extrauterine growth restriction of
infants with weights under 1,500 grams. According to finding, the prevalence of
extrauterine growth restriction is as high as 89% of infants receiving care at the NICU
and in critical condition during the first week of life until discharge from the hospital
(Steward & Pridham, 2002). The reasons for the aforementioned conditions are
incomplete organ and digestive system development combined with postpartum
morbidities preventing the infants from drinking breast milk or infant formula on their

own. Therefore, nutritional treatment and nursing in preterm infants with low birth
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weights involve greater complexities and differences than care for full-term infants
(Kriangsak, Jirapaet, 2002; Naruemon Rangsikul, 2002; Glass & Wolf, 1994).
Nutritional care principles are essential to considering the physiology of the digestive
systems in preterm infants such as the mechanisms of digestion and absorption of
nutrients which are not fully functional with the low levels of intestinal juices and bile,
or the low levels of movements of the stomach (Praorn Chawalitthamrong, 1995), a
limited stomach capacity of only 10 milliliters/kilogram of birth weight (MacGregor,
2008), coordination of sucking and swallowing, incomplete function of the gag reflex
which leaves infants susceptible to vomit and weak lower esophageal sphincter
muscles resulting in a proneness for milk reflux back to the lower esophagus
(McGrath, 2004). Therefore, during the first stage of life, newborn infants are unable
to take in breast milk or infant formula orally on their own and pediatricians need to
use orogastric tube feeding. The main purpose of tube feeding is to provide infants
with sufficient nutrients for the requirements of extrauterine infants in growing at the
same or similar rates as intrauterine infants and to reduce the prevalence of
extrauterine growth restriction while in the NICU (Clark et al., 2003).

At present, orogastric tube feeding is a necessary method used to care for
preterm infants treated in the NICU. Therefore, nursing for preterm infants on
orogastric tube feeding is an important nursing role for nurses stationed at the NICU
who need to prepare the type and quantity of breast milk or infant formula in line with
treatment plans; correctly insert orogastric tubes and check for correct positions every
time; arrange proper sleeping positions during and after feeding; evaluate the feeding
tolerance of infants at each meal and check for potential abnormal symptoms or
complications. However, preterm infants with low birth weights continue to face the
problem of feeding intolerance. In other words, a large amount of milk remains in the
stomach and leads to flatulence, vomiting or milk reflux from the stomach to the lower
esophagus in which the prevalence has been found to be up to 70% (McGrath, 2004).
Another side effect is post-feeding apnea (Slocum, Arko, Fiore, Martin, & Hibbs,
2009) which requires that feeding be stopped, delayed or inconsistent. The
consequences are reduced development of the digestive system, greater amount of
time required for orogastric feeding and gradual reduction feeding tolerance of infants.

Therefore, nutritional care is more complex (Pracha Nannaruemit, 2010).
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The primary causal factors leading to milk remaining in the stomach of
preterm infants stem from the incomplete function of the digestive system and low
intensity of stomach contractions leading to delayed gastric emptying of milk.
Normally, preterm infants ought to have a gastric emptying rate of approximately 2-3
hours after feeding (Jongjit Angkatawanich, 1995; McGrath, 2004). The gastric
emptying rate is controlled by the nervous system and various hormones such as the
postpartum gastric and glycogen levels that affect the intensity and frequency of
gastric contractions (Chaiwat Tosakulkaew, 1999), the type and quantity of milk
infants receive (Ewer, Durbin, Morgan, & Booth, 1994), physical and emotional
conditions, sickness and positions during feeding (Kriangsak Jirapaet, 2012; Pimonran
Thaithamyanon, 2001; Wilaisri Siripongthong and Chaweewan Posri, 1984).

The positioning of preterm infants is of great importance to every infant
because infants are in a supine position nearly 24 hours a day and are unable to
reposition themselves. Presently, the nursing positioning of preterm infants during and
after orogastric feeding in the neonate has been found to be widely practiced, for
example, such as in preterm infants treated with aspirators, umbilical catheters, or
infants requiring close monitoring for symptoms and respiration. Infants are normally
positioned and adjusted for slight head elevation with changes between the left and
right lateral positions every 2-3 hours, while preterm infants with no positioning
limitations are placed in supine positions, left lateral positions, right lateral positions
or prone positions depending on the nurse on duty. When the characteristics or
quantity of milk remaining in the stomach is evaluated before the next feeding period,
some infants are found to be able to completely take in milk during meals without any
remaining in the stomach. At other meals, however, there are differing amounts and
characteristics of remaining milk in the stomach such as digested milk mixed with
undigested milk, or only digested milk. The fact that milk remains in the stomach
affects nurses in orogastric feeding at subsequent meals. If the quantity of remaining
milk exceeds 20% of the amount given to infants, caretaker nurses will delay the next
feeding for another 30 minutes before another evaluation. If the remaining amount is
below 20%, caretaker nurses will feed milk to infants as normal and position the

infants in prone positions after feeding. The positioning is a basic method for resolving
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the problem of milk remaining in the stomachs of infants, bloating, vomiting, or milk
reflux (Kriangsak Jirapaet, 2008; Hunter, 2004).

According to a previous study by Cohen et al (2004), preterm infants
positioned in a right lateral position have been found to have lower guantities of milk
remaining in the stomach than infants placed in the prone position, supine position and
left lateral position. And according to the study of Omari et al (2004), infants placed in
a right lateral position with 20-degree head elevation after orogastric feeding have
been found to have gastric emptying rates that are twice as high as infants placed in
the left lateral position with a 20-degree head elevation. Therefore, suitable positioning
for the physical conditions of preterm infants can affect digestive function.

According to the review of Thai literature related to positioning and gastric
emptying, only the study of Wilaisri Siripongthong and Chaweewan Phosri (1984) was
found to have studied the effects of positioning on gastric emptying in unresponsive
patients on orogastric tube feeding at the Department of Internal Medicine. The study
compared the gastric emptying rates between the right lateral position, supine position
and left lateral position. According to the findings, the right lateral position yielded
higher gastric emptying rates than the supine position and left lateral position with
statistical significance (p<.01). Regardless, no clear conclusion could be drawn that
sleeping position positively affects the feeding tolerance of preterm infants with low
birth weights and no studies were conducted on sleeping positions with the head
elevated 30 degrees, even though it has been suggested that angle would aid in
reducing vomiting or milk reflux in these infants (Elser, 2012; Hanko, 2008;
Townsend et al.,, 1998) as well as in reducing pressure or resistance from
organs within the abdomen to the diaphragm (Dellaagrammaticas, Kapetanakis,
Papadimitriou, & Kourakis, 1991; Stevens, 2007; Thoresen, Cowan, & Whitelaw,
1998). Hence, the researcher is interested in studying the effects of the prone, right
lateral and left lateral positions with the head elevated 30 degrees during and after
orogastric tube feeding. The feeding tolerance of preterm infants with birth weights
below 2,500 grams was compared at birth and at 45 days in infants treated in the
NICU, a period when infants continue to require orogastric tube feeding and during

the advanced feeding stage. Hence, in order to form practice guidelines in properly
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positioning preterm infants with low birth weights before and after orogastric tube

feeding with increased care for preterm infants with low birth weights in the future.

Research Objectives

To compare the feeding tolerance of infants placed in a prone position with
the head elevated 30 degrees, a right lateral position with the head elevated 30 degreed
and a left lateral position with the head elevated 30 degrees and to observe and record
at 120 and 180 minutes after orogastric tube feeding in preterm infants with low birth

weights.

Research Hypotheses

The feeding tolerance of infants placed in a prone position with the head
elevated 30 degrees, a right lateral position with the head elevated 30 degrees, and a
left lateral position with head elevate 30 degrees at 120 and 180 minutes after

orogastric tube feeding will be significantly different.

Research Design

This study is composed of quasi-experimental research in a crossover

design.

Population and Sample Size

The population sampled for the present study is composed of preterm
infants with low birth weights who were admitted to the Children’s Inpatient
Department (Sor.9) and the Neonatal Department (Sor.10) at the Queen Sirikit
National Institution of Child Health. The sample comprised 25 infants with selection
based on set criteria as follows:
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Inclusion Criteria

1. Infants diagnosed by a pediatrician as ‘preterm infants’ with gestational
ages between 28 and 37 weeks counted from the conception date until birth by
gestational age in line with Ballard’s Assessment.

2. Infants aged from birth to 45 days postpartum.

3. Infants with body weights between 1,000 and 2,500 grams upon
commencement of the investigation.

4. In case infants receiving breast milk or the same type of infant formula
every three hours by an orogastric tube feeding controller manipulated with a syringe
pump at the same periods of time throughout the investigation.

5. Infantsreceiving pharmacological treatment, namely, erythromycin,
metoclopramide, or domperidon, it must has the same dose and same ratethroughout
the study.

Exclusion Criteria

1. Infants receiving respirational support by oxygen or ventilation
mechanism.

2. Infants showing limitations in positioning due to medical treatments,
for example, atelectasis, chest drainage, and umbilical catheters.

3. Infants diagnosed at birth by a pediatrician with congenital heart disease
due to neural and muscular incompleteness, or necrotizing enterocolitis, short bowel
syndrome, gastrointestinal obstructions, surgery for the gastrointestinal tract or
septicemia.

4. Infants receiving treatment with xanthine, for example, aminophylline
and theophylline.

5. Infants diagnosed with electrolyte imbalance by a pediatrician.

Termination Criteria

1. Infants with apnea for more than 20 seconds, or less than 20 seconds of
apnea coincident with heart rates lower than 100 times/minute, oxygen saturation in
the blood vessels (SpO;) of less than 80 percent, signs of central cyanosis and no

response when stimulated with scratching or feet tapping.
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2. Infants showing milk reflux or severe vomiting, milk spreading through
the mouth and nose with requirement for a pump to suction mucous.

3. Infants showing necrotizing enterocolitis (NEC) resulting in changes to
treatment plans or milk feeding plans for the infants.

Research Instrumentation

1. Research instruments: pulse oximeter, syringe pump, nest bed for
infants, tube feeding for infants, degree meter, tape measure, stopwatch and
stethoscope.

2. Data Collection Instruments: demographic data forms for infants,
feeding tolerance form, oxygen saturation form, respiratory rate form, heart rate form,

vital signs variations and complications during and after orogastric tube feeding.

Data Collection

This research was approved by the Institutional Review Board for
Research Ethics in Human Subjects, Faculty of Nursing, Mahidol University, and by
the Committee on Research Ethics in Humans, Queen Sirikit National Institute of

Child Health, Thailand. The procedures for collecting data were carried out as follows:

Research Procedures and Data Collection

The researcher collected data on each position every three hours for three
positions a day over a period of three consecutive days in the order of randomized
positions which had been planned. The experiment was begun at the 10.00 a.m.
feeding. The preterm infants were then allowed to rest for one meal and data was

collected again for the next position by performing the following:

Pre-orogastric tube feeding
1. Registering the demographic data for the infants and the daily feeding

plans of pediatricians from the infants’ charts into the general records.
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2. Checking the size of the feeding tube as appropriate for preterm infants
according to weight and maintaining the same size throughout the experiment.

3. Checking the location of the feeding tube for a proper fit and examining
the quantity of milk and remaining gas in the infants’ stomachs before every feeding.

4. Measuring the abdominal circulation, beginning at the zero mark on the
measuring tape at the middle of the infants’ stomachs at the same level as the
umbilical and rounding up backward to the beginning position then reading the
measuring tape when the infants exhaled(in centimeters).

5. Arranging positioning in randomorder.

6. After arranging positioning, attaching the probe of the pulse oximeter
for attachment to the infants’ palms and feet; the attachments were relocated before
beginning each experiment. Next, the machine was turned on and read the heart rate
and oxygen saturation while the infants were relaxed. The scores were then recorded

in the recording forms.

During-orogastric tube feeding

1. Checking the type and a quantity of milk as designated in the
pediatrician’s plans and listing on a form.

2. Connecting a syringe into extension tube No. 36 with a length of 36
centimeters then getting equipped with a syringe pump and setting the acceleration of
milk as designated in the pediatrician’s plans, observing for complications such as
apnea, bradycardia, central cyanosis, and vomiting.

3. Starting the stopwatch immediately when the milk began streaming
down the tube and setting an alarm at 120 and 180 minutes.

4. When the alarm for the syringe pump warned that the milk was nearly
gone, the researcher disconnected the extension tube and detached it from the syringe
pump, placing the infants in a sitting position to dispel gas in their stomachs and then

returning them to the same sleeping position arranged for that feeding.

Post-orogastric tube feeding
1. At 120 minutes after the orogastric tube feeding, the researcher

recorded the oxygen saturation, respiration rate, heart rate, stomach circumference,
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measured the remaining milk and gas in the stomach, and then recorded the findings in
the form.

2. At 180 minutes after the orogastric tube feeding, the researcher
performed the same procedures as at 120 minutes and recorded the findings in the
form.

3. The researcher observed and recorded any symptoms and complications
such as apnea, cyanosis at the lips, fingertips and toes, bradycardia, characteristics and
vomitting after the orogastric tube feeding was finished.

Data Analysis
Data analysis was performed by using the Statistical Package for the
Social Sciences in Windows, version 18. The data were then tested with descriptive

statistics, Cochran Q-test and repeated measures of ANOVA.

Research Findings

At 120 minutes after orogastric tube feeding in all three positions, the
infants showed different feeding tolerance level with statistical significance .05 (Q =
8.727, p = .013). The infants showed good milk intake when positioned right laterally
with the head elevated 30 degrees (76%), which was better than the rate for the infants
in the prone position with the head elevated 30 degrees (60%) and the left lateral
position with the head elevated 30 degrees (44%), respectively.
At 180 minutes after orogastric feeding in all three positions, the infants showed
different levels of feeding tolerance with statistical significance .05 (Q = 7.000, p =
.030). The infants showed good milk feeding tolerance when in the prone positioned
with the head elevated 30 degrees (100%), which was better than the rate for the
infants in the left lateral position with the head elevated 30 degrees (96%) and right
lateral position with the head elevated 30 degrees (80%), respectively.
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Discussions

The findings of this study support the research hypothesis. It can be
debated that the milk flowed into the stomach slowly when the infants received
orogastric tube feeding with the milk flow rate controlled. Furthermore, the upper
stomach acted to support the milk and expanded as the pressure within the stomach
slightly changed (receptive relaxation) and the milk entering the stomach was
collected and remained around the fundus and corpus areas (body).When a certain
amount was reached, the nerve cells sent signals through the vagus nerve to the
smooth muscle cells to create potential difference. The stomach then contracted in
waves and caused the milk from the upper part of the stomach to move downward to
the antrum and pylorus as it mixed with digestive juices until the molecular size was
reduced. The partly digested milk was then pushed from the stomach downward to the
small intestines. The lower stomach contraction continued regularly for 2-3 hours
(Supatra Losiriwat and Darin Losiriwat, 2000). The exiting of milk from the stomach
into the intestine, or gastric emptying, resulted in milk being completely emptied from
the stomach. The gastric emptying rate will initially be fast before slowing down.
Therefore, when the infants were placed in different positions, gravity was involved
during and after the orogastric feeding. Different gastric emptying rate together with
different pressures from the organs inside the abdomen cause the milk to exit into the
small intestines at different rates.

The right lateral position with the head elevated 30 degrees elevates the
right position of the stomach with greater curvatures. Hence, the stomach is upside-
down and in a highly inclined position. When infants are fed, the milk moves to the
fundus and corpus. Then it flows quickly to the antrum and pylorus rather than
remaining in the upper stomach for a long period of time. The antrum and duodenum
are positioned very low. Therefore, the partially digested milk can be quickly be
pushed from the stomach into the small intestines for subsequent digestion and
absorption. Thus, the initial gastric emptying rate is even higher. When the quantity of
milk remaining in the stomach at 120 minutes after feeding was measured, the quantity
of milk remaining in the stomach for infants placed in the right lateral position with
the head elevated 30 degrees was found to be less than the infants in the prone position
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with the head elevated 30 degrees and the left lateral position with the head elevated
30 degrees (Elser et al., 2012; Hwang, 2003).

The prone position with the head elevated 30 degrees is a position where
both the left and right sides of the stomach are positioned at the same level, thereby
causing the milk to flow down from the upper stomach into the lower stomach at a
slightly slower rate. While the left lateral position has characteristics where the the
lesser curvatures are elevated, the stomach is facing up more than in the right lateral
position. Consequently, the milk is left at the fundus and corpus for a longer period of
time and flows down to the lower stomach at a slower rate. Therefore, a greater
amount of remaining milk was encountered. However, according to the research
findings at 180 minutes after orogastric feeding, the infants placed in the prone
position with the head elevated 30 degrees had less milk remaining in their stomachs
than the infants placed in the left and right lateral positions with the head elevated 30
degrees, respectively. Hence, it can be said that the right lateral position with the head
elevated 30 degrees during the later feeding stages causes the rate of gastric emptying
to drop because the large amount of partially digested milk entering the duodenum
will trigger nerve receptors to reduce gastric contractions in order to reduce the
quantity of milk entering the duodenum because the small intestine is not as capable of
expanding to support as much food as the stomach and time is required for digestion
and absorption (Chaiwat Tosakulkaew, 1998; Duangporn Thongngam, 2012; Surawat
Jirayawat, 2002). Therefore, in order to ensure that milk enters the stomach well with
little milk remaining in the stomach from the initial feeding up until 120 minutes,
infants should be placed in right lateral positions with the head elevated 30 degrees
then changed to the prone position with the head elevated 30 degrees to reduce the
quantity of milk remaining in the stomach during and after orogastric feeding.

According to a previous study by Cohen et al (2004) on the quantity of
remaining milk in the stomach of preterm infants placed in four positions during and
after orogastric feeding, namely, the right lateral, left lateral, supine, and prone
positions.The findings at 1 hour after feeding revealed the infants in the right lateral
and prone positions to have greater reduction in the quantity of remaining milk than
the infants placed in the left lateral position with statistical significance (p<.05). The

quantity of milk remaining in the stomach in the right lateral position was less than the
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prone position, supine and left lateral positions, respectively. However, at three hours
after feeding, all four positions were found to have no difference in the quantity of
remaining milk with statistical significance (p>.05). The study of Hwang et al (2003)
studied the effects of positions on the quantity of milk remaining in the stomach in
preterm infants with low birth weights placed in five positions, namely, the prone, left
lateral, right lateral, supine and semi prone positions (right side down). After
orogastric feeding, at both 120 and 180 minutes, all five positions had different
average quantities of remaining milk in the stomach with statistical significance
(p = .024 and p = .007 respectively). According to the findings, the infants placed in
the semi prone position (right side down) had a lower quantity of remaining milk than
the infants placed in the prone position, right lateral position, supine position and left
lateral position respectively. The gastric emptying rate of infants was also found to be
highest at 30 minutes after feeding. In other words, 50% of the milk had exited the
stomach into the intestines and almost completely entered the small intestines at 120
minutes after feeding.

According to the findings of a study by Sangers et al (2013) on the effects
of remaining milk in the stomach of preterm infants placed in four positions, namely,
the right lateral position, left lateral position, supine position and prone position, the
findings in the sample group of 4-day old preterm infants who received 8-12
orogastric feeding/day and had the quantity of remaining milk in the stomach
measured at 1, 2 and 3 hours after feeding were reported as follows: 1) The infants
placed in the right lateral position, supine position and prone position had lower
quantities of remaining milk in the stomach than those placed in the left lateral
position with statistical significance (p<.05) and 2) the infants placed in the right
lateral position had less than 5% milk remaining in the stomach which was more than
the infants placed in the left lateral position with statistical significance (p<.05)
whereby the rate for the infants placed in the right lateral position (60.7%) was greater
than those placed in the prone position (59%), supine position (52%) and left lateral
position (50%), respectively. And according to the study of Wilaisri Siripongthong
and Chaweewan Phosri (1984) on the effects of the supine position with the head
elevated 45 degrees, the left lateral position with the head elevated 45 degrees and the

right lateral position with the head elevated 45 degrees on the different gastric
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emptying at 1 hour after feeding with statistical significance at p< .001, the gastric
emptying for the infants placed in the right lateral position with the head elevated 45
degrees (64.2%) was greater than that of the infants placed in the supine position with
the head elevated 45 degrees (54%) and those placed in the left lateral position with
the head elevated 45 degrees (43.9%), respectively.

According to the results of the aforementioned studies, the different
positions were found to affect the quantity of remaining milk in the study with variant
gastric emptying rates. The common finding across all of the studies was that the right
lateral position resulted in lower quantities of remaining milk or food in the stomach
than the left lateral position when measured after feeding at 120 minutes. At 180
minutes, however, the prone and right lateral positions had similar quantities of milk
remaining in the stomach and less than the amounts for the infants placed in the left
lateral position.

For all three positions, no statistical differences were found in the
evaluation of bloating or increased inflammation of the stomach lining and vomiting at
120 and 180 minutes after orogastric tube feeding. Hence, feeding tolerance, which
can be evaluated based on the the quantity of milk remaining in the stomach and the
monitoring for complications with a record of oxygen saturation, respiration, and heart
rate of infants throughout the duration of the study in order to evaluate the safety of all
three positions, was easily evaluated. According to the findings, the oxygen saturation

level, respiratory rate, and heart rate of infants were within the normal range.

Recommendations for Research Applications

Nursing Practice

1. Nurses who worked in the neonatal care unit can use the prone position
with the head elevated 30 degrees, right lateral position with the head elevated 30
degrees, and the left lateral position with the head elevated 30 degrees applied as a
practice guideline in positioning and caring for preterm infants with birth weights
below 2,500 grams who are on orogastric tube feeding in order to promote the infants’
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feeding tolerance and maintain the infants’ vital signs within a normal range as
follows:

During the first 120 minutes of orogastric feeding, infants should be
arranged to sleep in a right lateral position with the head elevated 30 degrees to ensure
the milk given. In this position, infants is able to enter from the stomach into the small
intestine for quicker digestion and absorption in addition to ensuring that infants have
higher gastric emptying rates in order to reduce the quantity of remaining milk in the
stomach. And from 120 minutes to 180 minutes of orogastric tube feeding, infants
should be repositioned into a prone position with the head elevated 30 degrees in order
to allow the milk to more easily move from the stomach into the small intestines
during the later feeding stage. Therefore, when the quantity of remaining milk in the
stomach is measured before the next meal, only a small quantity of milk will remain in
the stomach.

2. The evaluation of feeding tolerance of preterm infants with low birth
weights during and after orogastric tube feeding can only be used to measure the
quantity of remaining milk in the stomach to determine whether or not infants tolerate
feeding well. No evaluations of the changes in the stomach lining and vomiting during

and after orogastric tube feeding are required.

Nursing Research

1. Additional investigation is recommended for the prone position with
the head elevated 30 degrees, the right lateral position with the head elevated 30
degrees and the left lateral position with the head elevated 30 degrees in preterm
infants with gestational ages of less than 35 weeks or other health problems such as,
feeding intolerance and gastroesophageal reflux, etc.

2. Further investigation might consider comparative studies on different
positions with the head elevated 30 degrees and repositioning during and after feeding

with measuring every hour in order to observe the changing trends resulting from

different positions.



