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ABSTRACT
Background: Oral feeding for preterm infants are a complex process and a delay in attaining
full oral feedings can detain hospital discharge, considerably increase the cost of care and lead
to unnecessary hospital readmissions. Moderate-to-late preterm neonates are often regarded
as ‘small newborns’, and their clinical needs and conditions receive little individualised attention.
Research aim/objectives: This study attempted to explore the best evidence to determine the
factors to be considered when facilitating the transition process of tube-to-oral feeding in the
moderate-to-late preterm neonate admitted to the neonatal ward.
Method: A six-step systematic review of literature was conducted to answer the review
question. ScienceDirect, EBSCOhost, Elsevier, Scopus, AePublications electronic databases
were scoped for relevant articles and then evaluated by using the PRISMA. Final articles were
appraised using the John Hopkins and CASP tools.
Results: Factors that influence tube-to-oral transition include NNS (Non-nutritive Sucking),
Provider education and caregiver skills, Cue-based-feeding, Kangaroo Mother Care (KMC),
Neurological maturity and State of behavioural organisation.
Conclusion: Results lean towards cue-based feeding as the most effective approach for a
successful transition from tube-to-oral feeding; however, there seems to be scarcity in the
supporting evidence to design a pathway for the moderate-to-late preterm neonate.
Keywords: feeding assessment, feeding instrument, feeding scales, tube-to-oral transition,
preterm feeding.
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PRETERM NEONATE-RELATED LANGUAGE USED IN THIS
RESEARCH REPORT
Prematurity

According to the World Health Organization (WHO, 2018),
prematurity is the condition when a neonate is born alive before
37 weeks of pregnancy has been completed.

Preterm/premature

A Preterm or premature neonate refers to the ‘person’ being born
before 37 weeks of pregnancy is completed (WHO, 2018). These
two terms are used interchangeably; they both refer to the baby
being born too early. There are sub-categories to preterm birth,
based on gestational age:


Extremely preterm (<28 weeks)



Very preterm (28 to <32 weeks)



Moderate-to-late preterm (32 to <37 weeks) (WHO, 2018)

For the purpose of this study, the moderate-to-late preterm
category was the focus.
Tube feeding

Tube feeding is defined as a method of delivering nutrients and
other fluids through a gastro-intestinal tube that is inserted through
the nose or mouth going into the stomach, when the individual is
unable to feed orally (Holland, 2020).

Tube-to-oral feeding

This term refers to the transition of feeding from a nasogastric (or
orogastric) tube to consuming food (in this case, breastmilk) orally.

Clinical pathway

Clinical pathways are standardised, evidence-based management
blueprints, which identify the appropriate steps of a clinical
intervention, timeframes, milestones and expected outcomes for a
homogenous patient group (Lawal, et al., 2016).
The purpose of using a clinical pathway in this study was to
support the implementation of evidence-based practice and
improve clinical processes by reducing risk, reduce duplication
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through the use of a standardised tool and furthermore, reduce
variation in health service process delivery (Toy et al., 2018:901).
Neonatal ward

Neonatal ward refer to any setting where clinical healthcare
professionals manage the care (especially feeding) of moderateto-late preterm neonate.

Neonatal wards include the Neonatal

Intensive Care Unit (NICU), neonatal high care, growing preterm
wards and Kangaroo Mother Care (KMC) rooms.
Oral feeding

Oral feeding includes the ingestion of fluids and food per mouth
(Merriam-Webster Inc., 2021). In this dissertation context, it will
refer specifically to the preterm neonate’s ingestion of breastmilk
or formula milk per mouth.

Health care professional

They are defined as people “providing health services in terms of
any law”, including the Allied Health Professions Act 63 of 1982,
the Health Professions Act 56 of 1974, the Nursing Act 50 of
1978, the Pharmacy Act 53 of 1974, and the Dental Technicians
Act 19 of 1979. This means doctors, nurses, dentists, pharmacists
and medical specialists (South Africa, National Health Act, 61 of
2003). In this dissertation, the Nurse or Nursing staff in the
neonatal ward constitute the Health Care Professional.

v

LIST OF ABBREVIATIONS
BP

Blood pressure

BPM

Beats per minute

CASP

Critical Appraisal Skill Programme

EBF

Exclusive breastfeeding

EBP

Evidence-based practice

HCP

Health Care Provider

HR

Heart rate

HREC

Health Research Ethics Committee

KMC

Kangaroo mother care

NNS

Non-nutritive Suckling

NuMIQ

Nursing and Midwifery Inquiry for Quality

NWU

North-West University

NNS

Non-nutritive sucking

PIOS

Population, Intervention, Outcome and Study Design

PRISMA

Preferred reporting items for systematic reviews and meta-analyses

SR

Systematic Review

VLBW

Very low birth weight

WHO

World Health Organization
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CHAPTER 1: OVERVIEW OF THE STUDY
1.1

INTRODUCTION

Oral feeding for the preterm infant is a complex process, and a delay in attaining full oral
feedings can delay hospital discharge, considerably increase the cost of care and lead to
unnecessary hospital readmissions (Gennattasio et al., 2015:97). The aim of this study was to
synthesise current evidence regarding transition guidelines for preterm neonates from tube-tooral feeds with a specific focus on the moderate-to-late preterm infant. In this chapter, the
proposed research question, aim and objectives are presented together with the most suitable
methodology to address this question.
1.2

BACKGROUND INFORMATION

In general, when a baby is born too early, their bodily systems are immature, and they are
exposed to factors and experiences they will not necessarily have had in-utero, putting them at
risk for a number of health issues and developmental delays (Gagne, 2017).
According to the Born Too Soon Global Action Report on Premature Birth (WHO, 2012),
approximately 15 million babies are born prematurely worldwide. The moderate preterm
neonates account for more than 80% of these preterm neonatal births.
Among the challenges the moderate-to-late preterm neonate might face, the biggest one is the
establishment of successful oral feeding. The oral feeding for a preterm neonate is usually
problematic, as they have less muscular strength, coordination challenges and experience more
difficulty with latching, sucking and swallowing, compared to the term infant (Dosani et al.,
2017:2). With the moderate-to-late preterm neonates’ large contribution to the premature
population, it seems worthwhile that healthcare providers pay close attention to inexpensive
interventions to improve and manage feeding problems that the moderate-to-late preterm
neonate can experience (Corvaglia & Aceti, 2014: A37).
The process of transition from tube-to-oral feeding is one of the most complex challenges that
the preterm neonate must overcome and difficulty in this transition process occurs in more than
30% of preterm neonates (Lima et al., 2015:107; Morag et al., 2019:1). Some of these
difficulties include 1) physiological and neurological immaturity, 2) muscle hypotonia and 3)
hypersensitivity to environmental stimuli (Lima et al., 2015:106; Dodrill, 2011:324).
Consequently, preterm neonates are traditionally tube-fed until they can successfully be fed
orally.
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Immaturity of the preterm neonate’s oral-motor system, with specific reference to an inability to
coordinate sucking, swallowing and breathing, has a negative impact on oral feeding skills.
Physiological difficulties might include a decrease in oxygen saturation, an increase in heart
rate, a patent ductus arteriosus and difficulty in thermoregulation. Neurological immaturity can
suggest delayed cognitive skills, cerebral palsy and the risk of developing retinopathy due to
prematurity (Beke, 2018:27; Romeo et al., 2020:475).
Poor oral-motor developments in neonates are common, and the prevalence of feeding
dysfunctions in former premature neonates (up to one year of age) is twice that of full-term
neonates (Harding et al., 2018:150). Furthermore, premature neonates may experience delayed
transition to independent oral feeding, which exposes them to the possibility of long-term tube
feeding (Viswanathan & Jadcherla, 2019:1258). It is clear from these above-mentioned
immaturities and inabilities experienced by preterm neonates that they require some sort of
support or assistance needed by their healthcare professional, within the first few weeks of life,
to address their difficulty with feeding. Preterm neonates could benefit from interventions that
promote transition to breastfeeding, which will be elaborated on later in chapter two. Preterm
neonates could benefit from interventions that promote the transition to breastfeeding
(Cartwright et al., 2017:356; Maastrup et al., 2021). Oral feeds include breastfeeding, but can
include breastmilk in a feeding bottle or finger feeding on breastmilk with a tube.
Premature birth could lead to severe complications. As part of the premature neonate’s
essential medical management, they are exposed to a range of invasive procedures, such as
tube-feeding, intubation and suctioning, influencing their breathing and swallowing mechanisms.
These interventions might further impede feeding development in these high-risk neonates, as
the intubation and continuous suctioning can also lead to oral sensitivity and refusal of oral
feedings as the neonate has a negative association with oral stimulation (Geddes et al.,
2013:156; Bird, 2020). Furthermore, the preterm neonate also experiences problems with
oxygen saturation regulation and heart rate fluctuations during feeding (Araújo et al., 2016:212).
When compared to the full-term neonate (>37 weeks gestation), the late preterm neonate is at
higher risk of developing medical complications, including thermal instability, respiratory
problems, hypoglycaemia, jaundice and feeding problems (Corvaglia & Aceti, 2014: A37;
Karnati et al., 2020:37).
The successful transitioning from tube-to-oral feeding is associated with earlier hospital
discharge and positive neurodevelopmental outcomes in premature neonates (Viswanathan &
Jadcherla, 2019:1257). Yet, in contrast to the large number of neonatal nutrition literature
focusing on the management of very low birth weight (VLBW) infants (neonates <33 weeks
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gestation), relatively little attention has been paid to the moderate-to-late preterm neonate’s (32
to <37 weeks gestation) feeding management (Crippa et al., 2019:313).
While VLBW infants present a vulnerable clinical picture, the moderate-to-late preterm
neonate’s physical presentation can be deceiving. They often present similar to full-term babies,
and their feeding is managed as such; however, they still have a degree of immaturity on all
levels of functionality that places them at higher risk of many clinical problems (Alexander &
Bloomfield, 2019:338). Compared to the VLBW infant, who receives feeding support in highly
supervised, specialist clinical environments, the moderate-to-late preterm neonate is usually
cared for in a less structured environment that may negatively influence best clinical practice
and health outcomes (Giannì et al., 2015:1).
Oral feeding for the preterm neonate is a complex physiological process that depends primarily
on the coordination of sucking, swallowing and respiration (Lau, 2015:8). Attempting to
determine the golden moment to initiate oral feeding in preterm neonates is a challenging task.
Parameters such as gestational age, maturation and clinical conditions should also be
considered in the decision-making (Brumbaugh et al., 2018:47). Nevertheless, these
parameters cannot be observed in isolation because they are not sufficient to initiate successful
oral feedings safely.
Different interventions, like non-nutritive suckling (NNS) through the utilisation of a pacifier, early
introduction to suck-feedings as well as pre-feeding oral and perioral stimulations (cheeks, lips,
jaws, gums and tongue) have shown to be effective in accelerating the transition from tube-tofull oral feeding and reducing the duration of hospital stay in the moderate-to-late preterm
neonate (Harding et al., 2018:147; Neiva et al., 2014:393).
Instruments and tools addressing feeding difficulties in preterm infants have a broad focus.
Some instruments focus on feeding readiness, while others assess feeding quality. Some tools
focus on oral feeding as a whole (as it is a comprehensive process), while there are feeding
instruments that exclude preterm neonates and only focus on full-term neonates (such as the
Early Feeding Skills Assessment and Neonatal Oral Motor Assessment Scale) (Azuma &
Maron, 2020:25; Gennattasio et al., 2015:100). A few studies provided information on the use of
cue-based or neonate-driven feeding, comparing them to traditional volume-driven feeding
regimes (Puckett et al., 2008:623; Whetten, 2016:507). Some of these instruments isolate
specific criteria, such as physical factors, gestational age and infant weight, to determine
readiness. None of these instruments is a valid measure of the moderate-to-late preterm
neonate’s ability to successfully transition from tube-to-oral feeds (Fujinaga et al., 2018:96).
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None of these instruments, used on their own, contains comprehensive assessment criteria for
the preterm infant’s immature physiology and skillset.
Current feeding instruments and guidelines have various focuses and applications, although
they all attempt to support preterm infant feeding. However, there is still a lack of a clinical
decision pathway where all these feeding considerations are valued to guide the clinician in
supporting the infant when moving from tube to oral feeding at the best time for the infant and
with the least stress, therefor this became the aim of this study
However, as these instruments are often not focused on the moderate-to-late preterm infant,
their neurologic immaturity and their display of disorganised behaviour at the beginning of oral
feeds (Bingham et al., 2012:30), oral feeding remains an ongoing challenge. The instruments
referred to are discussed in more detail in the literature review. A negative outcome of
implementing existing checklists for the transition from tube-to-oral feeding, for the infant
includes repeated failure to feed properly (Prade et al., 2016:2; Maastrup et al., 2014:2).
Even though an abundance of research in this field is already available, the protocol of the most
appropriate clinical pathway to follow for the advancement of the tube-to-oral feeding process
for the moderate-to-late preterm infant is still not clear.
Such a detailed clinical pathway is especially important in the context where healthcare
professionals, who work with preterm neonates, may not have extensive, specialised training on
this topic, but must still provide safe care.
1.3

RESEARCH PROBLEM

Various tools to assess different aspects of feeding in infants and preterm neonates are
available, but none guiding the healthcare professional through the decision-making process to
determine the ideal time of transition from tube-to-oral in the preterm infant, with specific
reference to the moderate-to-late preterm infant.
The moderate-to-late preterm neonate accounts for about 80% of the premature population
worldwide, they face great challenges with the establishment of successful oral feeding and
their feeding care is often overlooked or incorrectly compared to the full-term neonate. When
there is focus on interventions to facilitate tube-to-oral feeding for these preterm neonates, their
problematic, coordination challenges and difficulty with latching can be successful addressed
and the repeated admissions, delay in discharge and other medical conditions will improve.
An evidence-based clinical pathway is required to support clinicians, even in the absence of
extensive training and/or experience, to support the preterm infant in the tube-to-oral feeding
transition process. Therefore, this systematic review aimed to explore the literature to develop
4

a pathway that healthcare professionals can use to guide their clinical decision-making when
supporting moderate-to-late preterm neonates with the transition from tube-to-oral feeding.
1.4

RESEARCH QUESTION

The following question guided this research:
What are the factors that a pathway should consider to support the successful tube-to-oral
transition process for moderate-to-late preterm neonates?
1.5

RESEARCH AIM AND OBJECTIVES

1.5.1

Aim

The aim of this study was to explore the literature to develop a pathway that healthcare
professionals can use to guide their clinical decision-making when supporting moderate-to-late
preterm neonates with the transition from tube-to-oral feeding.
1.5.2

Objectives

The objectives of this study were to:


Explore the best available evidence by means of a systematic review to determine the
factors to be considered when facilitating the transition process of tube-to-oral feeding in a
moderate-to-late preterm neonate who has been admitted to the neonatal ward.



Draft a pathway for healthcare professionals that guides clinical decision-making during the
tube-to-oral feeding transition process of the moderate-to-late preterm neonate, based on
the findings of the systematic review.

1.6

SIGNIFICANCE OF THE RESEARCH

In the interest of improving the quality of the feeding advancement from tube-to-oral transition,
the moderate-to-late preterm infant’s health and wellbeing might be optimised by means of a
comprehensive clinical pathway.
1.7

RESEARCH METHOD

In this section, the researcher defines and explains the study’s context, population, inclusion
and exclusion criteria, sampling, as well as the data collection and analysis processes.
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The six-phase guide for preparing the systematic literature review was utilised as the guideline
for this study (Souza et al., 2010:102). This six-phase approach was chosen as the most
suitable for this study, as this is the most used process for systematic reviews.

Phase 1:
Formulating
review question

Phase 2:
Search strategy
and sample

Phase 3:
Critical
appraisal

Phase 4: Data
extraction and
synthesis

Phase 5:
Results and
conclusion

Phase 6:
Presentation

Figure 1-1: Phases of systematic review
(Souza et al., 2010)
The researcher suggested that the systematic review was the best method for research on this
topic, as there is a vast database of published literature, which makes keeping up with the best
evidence a difficult task. Exploring the various internet articles can be very challenging and
time-consuming, especially when the researcher is inexperienced and have limited research
skills (Ten Ham-Baloyi & Jordan, 2016:120). There is a need for good quality information on the
use-ability of a large number of tube-to-oral feeding interventions
The research methodology is discussed in detail as part of the manuscript in Chapter 3. In this
section, only a brief overview of the process is provided.
1.8

RESEARCH DESIGN

The systematic process was followed in this research, which included the six phases of a
systematic review. These are (i) Formulating a review question, (ii) Search Strategy and
Sampling Literature, (iii) Critical appraisal, (iv) Data extraction and synthesis, (v) Results and
conclusion and (vi) Presentation (Souza et al., 2010).
A systemic review, which included the review of various research studies, provided evidencebased practice for health care professionals who care for the moderate-to-late preterm neonate
and identified items to be included in an appropriate clinical pathway for feeding transition.
Data sources were identified with a PIOS (Population; Intervention explored; Outcome to be
addressed and Study design) question and appraised using the CASP (Critical Appraisal Skills
Programme) tool (Annexure A) as well as the Johns Hopkins Appraisal Instrument for
Research (Annexure B) to screen and evaluate the relevance of the data related to the
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research question and evaluate the rigour and methodology quality. There are a series of CASP
tools available – for the dissertation, the researcher used the applicable ones to the research
design i.e. for qualitative studies, the qualitative CASP tool, for quantitative research design, the
quantitative CASP tool. To avoid making the dissertation lengthy, I only include the CASP tool
for qualitative studies as Annexure A. The other CASP checklists can be accessed on the
following link: https://casp-uk.net/casp-tools-checklists/
The six-phase approach to the Systematic Review will be briefly discussed, with elaboration in
Chapter 3.
1.8.1

Phase one: Formulating a review question

The review question formulated in this phase was significant, as it served as a guideline that
determined which studies to be included and excluded (Stern et al., 2014:53). It was the
benchmark measure for deciding how to identify studies for the review that had been assessed
and the results that had been measured (Garg, 2016: 642; Gray et al., 2017:144).
PIOS assisted to breaking down the question into discrete components that helped to formulate
the review question and it helped to develop a search strategy. This structured format was a
way to improve the scientific rigor (Munn et al., 2018:2).
The PIOS format was utilised in this review to develop a clinical question to guide the research
(Gray et al., 2017:145). After PIOS was established, the review question was formulated;
furthermore, synonyms of the identified elements were also identified to be included in the
search. This format included the following necessary elements:
Table 1-1:

PIOS question for this review

P

Population/participants

Premature neonates of gestation between 32-37 weeks

I

Intervention explored

Tube-to-oral feeding transition

O

Outcome to be
addressed

Factors that influence the successful tube-to-oral transition of
preterm neonates

S

Study design

All study designs

1.8.2

Phase two: Search strategy and sampling literature

The review question as formulated in phase one was used as a guideline to identify the
keywords used for the search. Different keywords and their synonyms were used during the
scoping review, which was done prior to the proposal to test the search strategy and exploring
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the literature to determine the most applicable keywords. The keywords that guided the search
for the correct research studies.
Keywords/phrases that was used in this study included: premature feeding, premature birth,
neonatal development, neurological development, feeding assessment, premature newborn,
neonatal examinations, tube feeding, enteral feeding of preterm neonates, premature feeding
guidelines, motor development in preterm neonates, sucking ability in preterm neonates,
feeding problems in preterm neonates, neonate-driven feeding, cue-based feeding, volumedriven feeding, preterm feeding: guide, protocol, pathway, algorithm, guideline, advancement,
interventions, feeding instrument, feeding scales.
Electronic databases that were consulted included ScienceDirect, EBSCOhost, Elsevier,
Scopus, AePublications, university catalogues (theses and dissertations), Google (academic
and non-academic sources) and Cochrane library (systematic reviews) with a crosscheck using
Google Scholar to ensure that no relevant documents were missed.
Literature screening was done by an independent reviewer and on various levels, starting with
title and topic, followed by the abstract and finally, full-text reviews of selected documents. The
inclusion criteria were formulated as:
Table 1-2:

Inclusion criteria
INCLUSION CRITERIA

1.
2.
3.

4.
5.
6.

JUSTIFICATIONS

All study designs to be included.
All types of publications in either Afrikaans
or English were considered for inclusion.
Titles and summaries of relevant studies
reported in other languages reviewed, to
determine their relevance for inclusion in
the study.
Theses and dissertations were included.
Studies addressing the review question in
a comprehensive manner were included.
Only studies published between 2007 and
2020 were included.

1.
2.

3.
4.
5.
6.

8

To encompass comprehensive
perspectives within the study.
The researcher and co-reviewer are
competent in both languages – ensuring
an accurate understanding of publications
and improving the quality of the
systematic review.
To decrease limitations of information
bias.
To decrease limitations of information
bias.
To ensure the validity of the study
content.
To ensure relevance and accuracy of the
most recent evidence: literature before
this time could be outdated, and newer
scientific evidence is available. Limited
number of studies focusing on the
moderate-to-late preterm neonate –
expand search. The practice of moving

INCLUSION CRITERIA

JUSTIFICATIONS

from volume-driven to infant-driven/ cuebased feeding was first reported in
literature during 2007
Table 1-3:

Exclusion criteria
EXCLUSION CRITERIA

1.
2.

3.

JUSTIFICATIONS

Duplicated studies, only the most recent 1.
version of the study was included.
Studies with little or no relevance
pertaining to the moderate-to-late preterm 2.
neonate’s feeding.
Textbooks were excluded.
3.

To ensure a valid and reliable pool of
studies for inclusion in the systematic
review.
To ensure that the study remains focused
on the research question.
Since they contain secondary data and
could contain outdated data.

The Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) flow chart
(refer to Table 3-1) was used to capture the literature screening process (Moher et al., 2009).
1.8.3

Phase three: Critical appraisal

Within this phase, an organised approach to weighing the rigour and characteristics of each
study was followed. The validity of the methods and results were checked and the quality of
each study was determined, as well as their usefulness in practice (Souza et al., 2010:107).
Two critical appraisal instruments were used to appraise the studies, based on their designs,
namely The various Critical Appraisal Skills Programme (CASP) instrument the specific
research design (Annexure A- only an example of the qualitative CASP tool ) and the Johns
Hopkins nursing evidence-based practice appraisal tool for research evidence (Annexure B).
The other CASP checklists can be accessed on the following link: https://casp-uk.net/casptools-checklists/
The CASP and Johns Hopkins appraisal tool generally have almost the same approach in three
steps: 1) enquiring whether the study is valid, 2) deciding whether the study is unbiased by
evaluating its methodological quality and 3) questioning the results of the article. If the study is
valid, a score was allocated to indicate clinical significance. The last step involved deciding if
the evidence applied to the research question. The findings were summarised through a data
summary table (Table 3-5).
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1.8.4

Phase four: Data extraction and synthesis

During data extraction and synthesis, a data extraction table (see Table 3-6 and Annexure C)
was constructed. The table consists of two parts and presents each article’s author, country,
study design, factors/items included in a pathway, as well as main conclusions. Synthesis was
then done by clustering and interrelating ideas from several sources to form a new and more
comprehensive picture of what information was available on a subject (Gray et al., 2017:690).
Thematic analysis was used to identify the recurring elements or factors. The steps followed for
this data syntheses was as follows: Step 1: becoming familiar with the data. This includes
reading through all the articles. In this phase, notes are made on understanding and possible
themes that stand out (Nowell et al., 2017:4).
Step 2 includes generating/identifying initial codes. Data is organised in a meaningful and
systematic way and each segment of data that was relevant to or captured something
interesting about our research question (Nowell et al., 2017:5).
In the next step, there is a clear search for themes. A theme is defined as a pattern that
captures something significant or interesting about the data and/or research question. At the
end of this step, the codes are organised into broader themes that seemed to say something
specific about this research question (Nowell et al., 2017:8).
Step 4 is reviewing the themes. During this phase, the preliminary themes that were identified in
the previous phase are reviewed, modified and developed (Nowell et al., 2017:9).
During step 5, the themes are defined: this is the final refinement of the themes, and the aim is
to determine the core/essence of what each theme is about. The final phase writing-up refers to
the discussion of the results (Nowell et al., 2017:10).
1.8.5

Phase five: Results and conclusion

In this phase, the analysed data from the included studies were combined. An analysis was
done to determine the elements needed in a clinical pathway to guide the decision-making
process in tube-to-oral feeding transition for moderate–to-late preterm neonates. In addition to
identifying eventual gaps in knowledge, it was possible to set priorities for future studies (Souza
et al., 2010:107). These priorities and gaps will be discussed in chapter four. The combination
of identified elements provided the platform for the interpretation of the data and to answer the
research question.
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1.8.6

Phase six: Presentation

The results were formulated in an article (refer to Chapter 3) that will be submitted to the
Journal of Perinatal and Neonatal Nursing. The results will be used for presentations at relevant
academic conferences and inform clinical practice; therefore, inclusion in policy was envisioned
(the latter being outside the scope of this study). Furthermore, if possible, a drafted pathway for
healthcare professionals to guide clinical decision-making during tube-to-oral feeding transition,
of the moderate-to-late preterm neonate will form part of the presentation.
1.9

RIGOUR

Rigour is the umbrella term used to describe all the strategies to ensure that the research
encompasses trustworthiness, validity and reliability (Cypress, 2017:254). The systematic
review ensured a rigorous and transparent manner to review the available evidence on the
focused research question (Cypress, 2017:254).
The purpose of a systematic review and meta-analysis is to answer a formulated research
question. This question should lead to a valid answer by means of a systematic, specific and
consistent method of searching; identifying, and appraising appropriate evidence (Mittal et al.,
2017:318).
These systematic reviews are the core of evidence-based practice for various stake-holders,
i.e., clinicians, researchers and policy-makers meaning that information has to go through the
rigorous process (Mittal et al., 2017:318).
Validity refers to the logical or factual basis of research. Validity is ensured by using certain
mechanisms (Gray et al., 2017:700). Each research approach is guided by these mechanisms,
namely standards and rules that guide the researcher to generate valid scientific knowledge
(Gray et al., 2017:700; Mallett et al., 2012:445).
The data extraction took place in an objective manner to ensure that the data and study have
validity. Through a systematic review, various studies with different research methods were
gathered during sampling and contributed to decreased bias and supported the truth of the
findings.
The researcher was supported by supervisors in order to ensure validity. During the whole
research process, two reviewers were involved to ensure validity and rigour. The reviewers had
previous knowledge and experience in systematic reviews and were research experts in the
field of neonatology.
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Neutrality: An independent co-reviewer participated in the study selection as well as the critical
appraisal phases of the systematic review. A consensus discussion was held to ensure that only
relevant studies were included and bias was eliminated (Burr, 2014).
Consistency: This was ensured by gathering studies that addressed the research question
(Walker & Hopp, 2017:132). A clear audit trail was kept of how the studies were obtained, what
kinds of studies were obtained and what data extraction took (Table 3-6) place.
Consistency was achieved by means of the researcher, who identified that there was a
knowledge gap after a thorough scoping of the available literature on the topic. Conceptual
structuring of the identified topic took place early in the research process to ensure that
structured research took place. The purpose of a systematic review is not to duplicate
knowledge but to combine and reconstruct the information gathered during primary research,
giving another perspective to the understanding of the topic (Booth et al., 2012:11).
The following section will cover the ethical considerations for this study.
1.10 ETHICAL CONSIDERATIONS
Ethical principles for health research in South Africa are to identify and practice good, desirable
and acceptable conduct, to protect the welfare and rights of research participants and to reflect
the basic ethical values of beneficence, justice and respect for persons (Brink et al., 2018:35;
Wagner & Wiffen, 2011:130).
Respect for the person
This was a systematic review study; thus, acknowledgement of original authors of the included
studies were of utmost importance in order to prevent plagiarism by perpetrating acts of
intellectual theft. By referencing in the correct manner, namely the Harvard style of referencing
and the AMA referencing style for the article as per the author’s guidelines for the Journal of
Perinatal and Neonatal Nursing, plagiarism was prevented (North-West University, 2020:5). The
researcher was dedicated to ethical research, and this study aimed to comply with expected
ethical standards.
Principle of beneficence
Beneficence refers to acting in such a way to benefit others while promoting their welfare and
safety. The beneficence principle includes two specific research aspects: (1) participants’ right
to freedom from harm and discomfort and (2) participants’ rights to protection from exploitation
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(Barrow et al., 2020). This research did not infringe on any person’s right to freedom and did not
harm anyone as the study did not include any human subjects.
Principle of justice
The purpose of this systematic review was to identify and process published material’s
information in a systematic and transparent manner. The ultimate goals were to ensure
comprehensiveness and reduce systematic errors (bias) in the processing of relevant
information; thus, contributing to good evidence-based decision-making (Crawford et al.,
2010:593; Mertz et al., 2016:1).
Firstly, the research proposal was submitted to and approved by the NuMIQ scientific review
committee, and secondly, ethical clearance was obtained by the Health Research Ethics
Committee (HREC) of the North-West University, Faculty of Health Sciences (NWU-00138-17S1) (Annexure H).
In order for information to be presented in an unambiguous, unbiased manner, correct records
of all information were kept safe by the researcher. To prevent confusion and misunderstanding,
the scientific quality of the study should be ensured (NWU, 2020).
1.11 DISSEMINATION OF THE RESULTS OF THE STUDY
The results were formulated in an article that will be submitted to the Journal of Perinatal and
Neonatal Nursing. It was and will be used for presentations at relevant academic conferences,
such as the Annual Perinatal Priorities conference.
1.12 DISSERTATION LAYOUT
This dissertation was prepared in article format as per the guidelines of the North-West
University (NWU, 2018).
Table 1-4:

Dissertation layout

Chapter 1:

Overview of the study.

Chapter 2:

Manuscript prepared for submission: Identifying interventions to support the
moderate to late preterm infant’s transition from tube-to-oral feeding (discussion
paper).

Chapter 3:

Manuscript prepared for submission: Tube-to-oral transition pathway to guide
feeding advancement in moderate to late preterm neonates: A systematic review:
Original research paper.
Article will be submitted to the Journal of Perinatal and Neonatal Nursing.
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Chapter 4:

Conclusions, limitations and recommendations.

1.13 DATA MANAGEMENT PLAN
The articles and other evidence were securely stored on a dedicated Dropbox folder and a
backup on an external hard drive. Only the researcher had access to the documentation, and
the storage was password protected. The articles and study evidence were electronically mailed
to the co-reviewer in a secure Microsoft Word and PDF format in order to assist with the
systematic review process. Thereafter, the data was only accessed and managed by the
researcher and supervisors.
1.14 ROLES AND QUALIFICATIONS OF THE RESEARCH TEAM MEMBERS
This section outlines the names, qualifications and roles of the research team.
Table 1-5:

Roles and qualifications of the research team
Names

Qualifications

Roles

1.

Prof Welma Lubbe

PhD; M Tech; BCur Honours: Midwifery
and Neonatal Nursing Science, Nursing
Education, FANSA

Supervisor

2.

Dr Suegnet Scholtz

DCur; MCur; Critical Care Nurse Specialist,
Nursing Education, Nursing Management

Co-supervisor

3.

Miss Sonja Nel

Nursing Education, Nursing Management,
B Cur

MCur (Candidate)

4.

Mrs MM Kohn

MCur; BCur

Co-reviewer

1.15 CONFLICTS OF INTEREST
There were no conflicts of interest as the researcher did not financially benefit from this study
other than obtaining a master’s degree.
1.16 SUMMARY
In this chapter, the literature background was discussed that led to the formulation of a problem
statement and research question. The preliminary literature search led to the identification of the
current evidence and the formulation of the aim and objectives. The research design and
method were chosen as the most effective way of conducting the systemic review of literature
available on the topic. This provided an outline for the research process. The next chapter
presents the literature reviewed regarding interventions to support the moderate-to-late preterm
infant’s transition from tube-to-oral feeding.
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CHAPTER 2: LITERATURE REVIEW
Identifying interventions to support the moderate to late preterm
infant’s transition from tube-to-oral feeding (discussion paper).
2.1

INTRODUCTION

The aim with this chapter was to provide a scientific background of literature substantiating the
systematic review conducted during the study. A broader narrative literature review was
performed to explore current literature on the moderate-to-late preterm neonate and their
feeding struggles, to provide additional background literature for the systematic review and to
guide the formulation of the research question.
The moderate-to-late preterm neonate is at higher risk of developing medical complications,
including thermal instability, respiratory problems, hypoglycaemia, jaundice and feeding
problems than the term neonate (Corvaglia & Aceti, 2014: A37; Crippa et al., 2019:315). The
establishment of successful feeding in moderate-to-late preterm neonates is usually
problematic, as they have less muscular strength and more difficulty with latching, sucking and
swallowing than term infants (Dosani et al., 2017:8; Lapillonne et al., 2019:262). For this reason,
healthcare providers should pay more attention to manage feeding problems that the moderateto-late preterm neonate might experience (Corvaglia & Aceti, 2014: A37; Lapillonne et al.,
2019:264).
This literature review aims to give a background regarding the moderate-to-late preterm infant,
by focusing on feeding as their most evident challenge. The review includes the normal
development of feeding; it explores the premature neonate’s struggle with oral feeding, explains
that the transition from tube-to-oral is not an automatic occurrence but requires fine-tuned
support and provides an overview of the transition programmes reported in literature.
2.2

PRETERM DEVELOPMENT RELATED TO FEEDING

Feeding requires active effort by the infant; they must have exact timing and coordination for
sucking, swallowing and breathing during a feed (Arvedson et al., 2010:321; Dodrill, 2011: 325).
Feeding, swallowing, and respiration are functions that are coordinated by the medulla in the
lower part of the brain, as well as the cranial nerves (Seladi-Schulman, 2019). Oral feeding in
premature infants should be efficient to preserve energy for growing, safe to avoid aspiration
and should not endanger their respiratory status (Da Costa et al., 2008:247).
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Later in life, at around three years of age, the infant’s successful communication skills will be
directly related to successful feeding and swallowing (Vieira et al., 2016:1360). Normal feeding
patterns reflect the early developmental pathways that are the basis for adult communication
skills (Adolph & Franchak, 2017:11; Vieira et al., 2016:1361).
A significant correlation exists between the level of maturity of an infant's sucking, and their
gestational age and feeding performance are correlated with the progression of oral feeding
(Neto et al., 2016: 95). Sucking and swallowing reflexes are developed in utero and only mature
during the third trimester. The moderate-to-late preterm infant is deprived of this maturation
time. They are in “an abnormal” situation. These preterm infants have to complete their
development in the extrauterine environment (De Carolis et al., 2016:87; Pineda et al.,
2020:646).
Sucking (during a feed) involves a rhythmic movement of the tongue and jaw that results in milk
flowing out of the nipple due to changes in intra-oral pressure (Elad et al., 2014:5231). This can
be explained as an act of pulling and pushing - a negative pressure (suction) and a positive
pressure (compression). The positive pressure creates a rhythmic compression of the nipple
between the neonate’s tongue and the palate, which pushes the milk out of the nipple into the
oral cavity (Macías & Meneses, 2011:297).
The suckling, swallowing and breathing coordination is the most complex sensorimotor process
the preterm newborn infant undertakes (Dodrill, 2011:325; McClure, 2013:14; Neto et al.,
2016:87). The premature infant’s pattern differs from that of a full-term infant. Evidence
suggests that there are five primary developmental stages of sucking that note the maturational
process (as seen in Figure 2-1). These stages specifically highlight the relationship between
the development of sucking and oral feeding performance in preterm infants (Arvedson et al.,
2010:323; Lau, 2014:27).
During stage 1, there is no suction and an arrhythmic expression only – this is the most
immature stage. Stage one is divided into (1a) no suction and arrhythmic expression as well as
(1b) arrhythmic alternation of suction and expression (Arvedson et al., 2010:324). Stage 2 is
characterised by (2a) no suction and rhythmic expression and (2b) arrhythmic alternations of
suction and expression coupled with sucking bursts (Arvedson et al., 2010:323). As they
progress to stage 3, there is (3a) no suction but rhythmic expression. Stage 3b is identified with
rhythmic suction and expression, as well as suction amplitude that increases a wide amplitude
range and prolonged sucking bursts. Stage 4 shows rhythmic suction and expression, welldefined suction and a decrease in amplitude range. The final stage, stage 5, is the most mature
with rhythmic alternation of suction/expression (Arvedson et al., 2010:324).
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Figure 2-1: Five primary developmental stages of sucking that note the maturational
process
(Arvedson et al., 2010:324)
The swallowing process includes the oral preparatory, pharyngeal and oesophageal phases.
These are involved in the formation of the milk bolus and its transport to the stomach through
the pharynx and oesophagus (Lau, 2016:620). The swallowing process is one which the late
preterm infant has not yet mastered. Correct and safe swallowing requires the integration and
proper timing of the oropharyngeal structures (the tongue, soft palate, pharynx, larynx and
oesophagus).
Swallowing occurs during all phases of respiration, although most swallowing occurs during
expiration (Lau, 2016:617). The coordination of respiration and swallowing is dependent on
posture. Evidence has shown that infants swallow predominantly during late expiration when
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feeding in the upright position. The late preterm infant has other health concerns that might
influence this prerequisite for correct positioning, such as low tonus (Lau, 2016:617).
True suckling is observed from 18 to 24 weeks in utero. True suckling refers to the
characteristic backward (more pronounced) and forward movement of the tongue as it fills the
oral cavity. This is needed for taste and rolling of the milk into the oesophagus and taste buds
are already observed at seven weeks’ gestation (Delaney & Arvedson, 2008:106). It is believed
that sucking motions increase in frequency in the later months of foetal life (Delaney &
Arvedson, 2008:106).
Non-nutritive sucking (NNS) is suggested by various scholars to precede feeds, and according
to Lubbe (2018:5), this type of NNS stimulation will provide sucking opportunities for the preterm
infant. This is encouraged because NNS holds numerous benefits for the preterm infant, e.g. it
contributes to their physiological stability, protects them against aspiration and contributes to
faster transition from tube to oral feeds. NNS is seen as stimulation for the oral muscles and
sucking reflexes, providing opportunity for the neonate to practice sucking, swallowing and
breathing.
Non-nutritive sucking (NNS) is observed at around 26 weeks of gestation; however, the
rhythmic, organised pattern of sucking is only well established between 32 and 34 weeks
(Thoyre et al., 2003). Even though the sucking reflex is well developed between 28 and 30
weeks, the infant will get tired easily, as they are still physiologically immature. This is observed
as they have not had opportunity to practice the sucking, swallowing and breathing sequence.
Non-nutritive sucking is necessary to facilitate the development of the sucking reflex (Pinelli &
Symington, 2005). This contributes to the preterm infant’s feeding ability, as NNS provides
opportunity to practice the suck-swallow and breathe cycle, in a safe and controlled
environment (Harding, 2018; Noori et al., 2018: e59657).
Proper oxygenation is needed for safe oral feeding (Andresen & Saugstad, 2020:2). The
respiratory rate in infants should be between 40 and 60 breaths per minute or 1.0 to 1.5
seconds per cycle of inspiration and expiration (Andresen & Saugstad, 2020:2; Lau, 2016:617).
The interruption of airflow during a swallow is between 0.35 and 0.7 seconds. Impairment in
feeding can be seen if the frequency of swallows increases or tachypnoea (>60 breaths per
minute) occurs (Lau, 2016:617).
A late preterm neonate born with an immature respiratory system, predisposes them to
experience an even more significant feeding challenge than usual (Lau, 2016:617). Apnoea of
prematurity (when a preterm baby pauses breathing for more than 15 to 20 seconds or pauses
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breathing for less than 15 seconds but has a slow heart rate or low oxygen level) is also fairly
common in premature newborns (Pitone, 2018).
Apnoeic episodes are more frequent during feeds, due to immaturity of coordination between
breathing, sucking, and swallowing, stimulation of the laryngeal reflex, and diaphragmatic
fatigue. Reduced lung volumes due to abdominal distension and increased work of breathing
are also associated with an increase in apnoeic spells after feeds (Picone et al., 2014: 102).
During an oral feed, the neonate’s minute ventilation decreases, expirations are prolonged, and
inspirations are shortened. If these occur simultaneously, the balance of oxygen-carbon dioxide
exchanges is threatened (Andresen & Saugstad, 2020:2). Consequently, some preterm infants
may have difficulty tolerating oral feeding for a prolonged time (Lau, 2016:620). Taking into
consideration that the moderate-to-late newborn has to coordinate these functions in their
premature state, they are likely to have a risk of having feeding problems.
2.3

PREMATURITY RATES AND CHALLENGES

Globally, every year approximately 15 million neonates are born as premature infants (before 37
weeks gestation) (WHO, 2018). An estimate of 1 million deaths in 2015 were children under five
years of age as a result of preterm birth complications (WHO, 2018). Three-quarters of these
deaths could have been prevented (WHO, 2018). Furthermore, the WHO reports that in lowand middle-income countries, half of the infants born at or below 32 weeks gestation still die
due to the absence of cost-effective care and well-skilled health care professionals
(Chawanpaiboon et al., 2019:37; Frey & Klebanoff, 2016).
To clarify what is meant by preterm infant: it is any infant born before 37 weeks of gestation
(WHO, 2018:1). The preterm infant can be categorised into preterm birth, based on gestational
age:


extremely preterm (less than 28 weeks)



very preterm (28 to 32 weeks)



moderate to late preterm (32 to 37 weeks)

Although prematurity is considered a global problem, more than 60% of premature births occur
in Africa and South Asia. As South Africa experiences so many premature infant births,
improving complications of these premature infants should be a priority (Chawanpaiboon et al.,
2018:37; Steyn et al., 2017:2).
Evidence emphasises that oral feeding issues are the prominent reasons for delayed hospital
discharge in late preterm infants but have not attracted as much attention as with early preterm
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infants, due to their apparent greater maturity and healthy clinical condition (Lau et al., 2015:2;
Premji et al., 2017). Nevertheless, when compared with term infants, the late preterm infant
experiences greater morbidity and mortality, longer hospital stays and increased incidences of
hospital readmission due to feeding problems (Lau, 2015:3; Harron et al., 2017:230). Premature
births are one of the most common reasons for prolonged hospital admission in South Africa,
with higher prematurity birth rates occurring in public sector hospitals (Lau, 2015:1; Parag &
McKerrow, 2014:48).
The moderate-to-late preterm infant may experience delayed or inadequate transition to the
extrauterine environment (Gallacher et al., 2016:31). Careful consideration of knowledgeable
staffing during this transition (1–12 hours after birth) for this population of infants is needed, as
they are at risk for uncoordinated suck-swallow-respiration, dehydration and severe
hyperbilirubinemia (Karnati et al., 2020:39; Phillips et al., 2013:5). In addition, preterm infants
encounter numerous barriers to breastfeeding due to their immature physiological and
neurodevelopmental systems (O’Sullivan et al., 2015:3).
2.4

PREMATURE NEONATE’S STRUGGLE WITH FEEDING

During the first weeks of extrauterine life, infants experience transitions and changes as part of
the developmental process. This transition from being a foetus to a newborn is the most
intricate adaptation that occurs in human experience; it poses an even greater challenge to the
newborn is exposed to this transition prematurely (Hillman et al., 2012:771; Morton & Brodsky,
2016:396).
Premature infants have anatomical and physiological immaturity and low energy levels with high
nutrient requirements for development and growth (Juvé-Udina et al., 2015:87). The risk of
mortality and morbidity is significantly increased in premature infants as compared to full-term
infants. There are numerous complications from prematurity due to physiologic systems that are
structurally and functionally immature (Bensley et al., 2016:654). Clinicians often make the
mistake of assuming the late preterm is similar to a full-term infant. It is a great injustice to the
optimal care of the late preterm infant to think that they can be viewed as full-term infants
(Adamkin, 2006:832; Currie et al., 2018:6). Compared to the full-term neonate, the late preterm
infant will have more difficulty feeding because of their immaturity. They may be sleepier and
have less stamina, and have more difficulty with latching, sucking and swallowing (Crippa et al.,
2019:313; Giannì, et al., 2015:2). The late preterm infant has difficulty maintaining body
temperature, increased vulnerability to infection, more significant delays in bilirubin excretion
and more respiratory instability than the full-term infant (Adamkin, 2006:832; McClure, 2013:11).
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Immaturity combined with a high nutrient requirement as well as with the factors mentioned
means that feeding could be a significant obstacle in growth and development. Their sleepiness
and inability to suck vigorously is often misinterpreted as sepsis, leading to unnecessary
separation and treatment (Adamkin, 2006:832; Pineda et al., 2019:269). Premature infants have
unique physiology: their physiology is immature, and they have an inability to maintain
thermoregulation, hypotonia, respiratory and circulatory alterations (Stavis, 2019). Furthermore,
their behavioural characteristics - easily irritability, hyperactivity, inability to sustain a quiet alert
state - prone them to have difficulties in oral feeding (Askin & Wilson, 2009:315; Osilla et al.,
2021).
Thoyre et al. (2003:11) highlight that the suck-swallow-breathe coordination, the infant’s interest
in sucking and their behavioural and organisational skills could be decisive factors that facilitate
a safe transition from tube-to-oral feeding. There are so many factors to take into consideration
when assessing the moderate-to-late preterm neonate’s transition from tube-to-oral feeding
(Degenaar & Kritzinger, 2015:2). These factors could include their neurobehavioral maturation,
behavioural stability and their ability to deal with the surrounding environment, motor
development, as well as oral-motor development (Thoyre et al., 2003:11; Lessen, 2011: 130).
All the preterm neonate’s organ systems are involved in the extrauterine adaption process - the
primary and immediate transformations are the establishment of breathing concurrently with
changes in pressures and flows within the cardiovascular system. The preterm neonate must
also speedily control its energy metabolism and thermoregulation (Hillman et al., 2012: 774;
Muelbert et al., 2019:48). The preterm human is at a significant disadvantage for
thermoregulation as brown adipose tissue has not developed in quantity and is not available to
respond to cold stress. If their relatively small body surface area is combined with their inability
to produce enough heat, preterm infants are predisposed to hypothermia as well (Hillman et al.,
2012:774).
The significant increase in cardiac output that the neonate experiences is closely associated
with increased oxygen consumption. When this is combined with immaturely developed organs
and systems, they are (potentially) unable to meet these increased demands (Andresen &
Saugstad, 2020:2; Hillman et al., 2012:774).
The preterm cardiovascular system is less physiologically and metabolically mature, resulting in
an increased predisposition toward dysregulation and hemodynamic instability (Hillman et al.,
2012:774). It is often seen that preterm neonates exhibit increased vagal tone and risk for
bradycardia. This results in a tachypnoea, poor feeding and poor growth. Furthermore, they are
at high risk for neurologic insult and dysregulation. Apnoea of prematurity is related to
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neurologic immaturity due to a blunted response of preterm infants to hypoxia and hypercarbia
(Cartwright et al., 2017:350; Hillman et al., 2012:774). When the infant experiences respiratory
and cardiovascular instability, there is bound to be low energy levels, making an energyconsuming task, such as feeding, challenging (Hillman et al., 2012:774; Tan et al., 2018:2).
Further to the structural or physiological immaturity, the moderate-to-late preterm infant’s high
nutrient requirement to grow depletes their already low energy levels. Evidence suggests that
the preterm neonate has a higher fluid, nutrient and energy intake need (per kg body weight)
compared to other patients (Fusch & Samiee-Zafarghandy, 2014:712; Randis, 2008:647).
Compared to the term neonate, the preterm infant has a greater need for a carefully tailor-made
feeding plan to suit their specific requirements to prevent imbalances and dehydration (Azuma
& Maron, 2020:24; Giannì et al., 2015:4; Randis, 2008:647).
Premature neonates have immature lungs that have difficultly to adequately ventilate due to a
lack of surfactant (to decrease surface tension) production. Consequently, Transient
Tachypnoea of the Newborn (TTN) is frequently observed in the moderate-to-late preterm
neonate (Crippa et al., 2019:320; Hillman et al., 2012:774). This is a consequence of ineffective
clearance of foetal lung fluid because of the decreased surfactant production. To resolve these
problems, medical interventions such as mechanical ventilation are often needed, and oral
feeds are delayed (Hillman et al., 2012:776; Pineda et al., 2019:276).
Premature infants may be unable to receive adequate direct oral nutrition after birth due to
gastrointestinal tract immaturity with the imminent threat of developing necrotising enterocolitis,
as well as muscular and neurological immaturity and hence, they require tube feeding
(Adamkin, 2006:833; Fanaro, 2013). There is also a risk of hypoglycaemia, and fluctuations in
blood sugar levels are often observed in premature infants during their adaptation to
extrauterine life, showing a connection to their high nutrient requirements (Adamkin, 2006:833;
Barbosa et al., 2018:70).
The potential maternal (Diabetes, Hypertension or surgical intervention) and infant problems
contribute to and impact the success of the late preterm neonate’s feeding success. These
problems elevate the risk for hypothermia, hypoglycaemia, excessive weight loss, slow weight
gain, failure to thrive, prolonged artificial milk supplementation, exaggerated jaundice,
kernicterus, dehydration, fever secondary to dehydration, re-hospitalisation and breastfeeding
failure (Adamkin, 2006:834; Lapillonne et al., 2019:261-263).
All these complications stemming from immature systems contribute to the significant feeding
obstacle that stands in the way of successful transitioning. It is evident that this transition from
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tube-to-oral feeding is not a reflex but rather a process that requires knowledgeable and skilled
support.
2.5

AVAILABLE TOOLS AND GUIDELINES

A brief description of the available tools and assessment guidelines for infant feeding includes
the Early Feeding Skills assessment tool, the Neonatal Oral-Motor Assessment Scale and the
Preterm Oral Feeding Readiness Scale. Furthermore, feeding approaches such as Infant driven
and Cue-based Feeding are briefly discussed.
2.5.1

The Early Feeding Skills (EFS) assessment tool for preterm infants

Thoyre et al. introduced the EFS in 2005 (Thoyre et al., 2005). The EFS assessment tool is a
checklist for assessing infant readiness for and tolerance of feeding and profiling the infant's
developmental stage regarding specific feeding skills (Gennattasio et al., 2015:100). This 36item observational measure of oral feeding skills tool specifically assess the abilities to ‘remain
engaged in feeding, organise oral-motor functioning, coordinate swallowing with breathing and
maintain physiologic stability (Gennattasio et al., 2015:100). This instrument guides the
healthcare professionals to observe the preterm neonate’s (aged between birth and 52 weeks)
early feeding skills in three key dimensions: the ability to organise oral-motor functioning, the
ability to coordinate swallowing and the ability to maintain physiological stability (Thoyre et al.,
2003:10). The EFS can be used from the time of initiation of oral feeding through the maturation
of the oral feeding skill and assess an infant's feeding skills according to the highest skill level
he is capable of demonstrating.
2.5.2

The NOMAS (Neonatal Oral-Motor Assessment Scale)

The NOMAS (Neonatal Oral-Motor Assessment Scale) was developed in 1983 by Marjorie
Meyer Palmer (Zarem et al., 2013:2). The NOMAS assessment scale is intended for the
evaluation of neonatal sucking patterns in preterm and term infants. The NOMAS provides an
encompassing description of the infant's feeding patterns and enables the user to identify
normal oral-motor patterns and differentiate disorganised from dysfunctional patterns (Zarem et
al., 2013:2). The NOMAS is used for pre-and post-test measurements to identify treatment
effectiveness, to record developmental and changing patterns and to confirm oral-motor
dysfunction or disorganisation in the poor feeder. This instrument can predict the developmental
outcome at 24 months of age (Zarem et al., 2013:2).
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2.5.3

The Preterm Oral Feeding Readiness Scale (POFRAS)

The Preterm Oral Feeding Readiness Scale (POFRAS) assesses aspects of physiology,
behaviour and non-nutritive sucking to establish the preterm infant’s readiness to feed orally
(Bolzan et al., 2016:285). POFRAS is an instrument of easy and quick employment in clinical
practice that considers various aspects, including the level of maturity, state of consciousness
and oral-motor skills and was introduced by Fujinaga et al. (2018:96).
This scale consists of 5 (five) categories, including corrected Gestational Age, Behavioural
Organisation (3 items), Oral Posture (2 items), Oral Reflexes (4 items) and Non-nutritive
Sucking (8 items) with a total of 18 items to evaluate. Each item is scored from 0~2; the higher
the score, the better prepared the infant is for oral feeding (Fujinaga et al., 2018:96).
Evaluation of the readiness to feed orally based on this scale may not be sufficient to determine
the success of oral feeding because other elements of feeding are also relevant, such as the
coordination between the functions of sucking, swallowing and breathing skills of the preterm
neonate. Furthermore, this scale is only useful for the first few minutes of a feed (Fujinaga et al.,
2018:96). It requires intensive training, and it could be time-consuming to fully understand and
use the instrument for its application.
2.5.4

Infant-Driven Feeding Scales

Infant-Driven Feeding Scales were fathered by Ludwig and Waitzman to integrate a cue-based
approach into feeding practices of premature infants in the NICU (Gelfer et al., 2015:65). It
encompasses scales on feeding readiness, quality of nipple feeding and caregiver techniques.
The scales are used in unison to capture the infant’s readiness to nipple feed, the infant’s
feeding abilities as well as techniques used by the caregiver who is feeding the infant (Gelfer et
al., 2015:65).
2.5.5

Cue-based Feeding Approach

The cue-based feeding approach attempts to standardise the approach to feeding of the
preterm infant based on the infant’s own ability to feed. It individualises care to include the
neonate’s readiness cues, disengagement cues as well as developmentally supportive feeding
techniques (Shaker, 2013:405). Feeding practices are based on infant behaviours and cues that
indicate their readiness to feed. This approach to feeding considers the infant’s alert state,
rooting, interest and competence in non-nutritive sucking or muscle tone (McClure, 2013:11).
Cue-based feeding has been proven to decrease the transition time from tube-to-oral feed, to
lower resource utilisation and to minimise practice variability, and it provides more consistent
objective care of the premature neonate (Shaker, 2013:405).
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The need for an objective, easy-to-use clinician’s guide requiring little specialised training that is
not time-consuming and can be used by all healthcare workers in NICU, irrespective of their
primary profession, is evident. Table 3-1 provides a summary of these available tools and
guidelines.
2.6

CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER RESEARCH AND
PRACTICE

Various approaches regarding tube-to-oral transition are available. To provide for the feeding
needs of the moderate-to-late premature infants, health care providers should aim to deliver the
best available care. This can be achieved most effectively through decisions that combine
research findings and clinical expertise. The challenge that clinicians most commonly face is to
integrate all these sources and ensure evidence-based care in practice. No systematic review
on the topic to identify critical elements that should be considered when planning/designing a
tube-to-oral intervention has been found in a scoping review.
In the literature, various tools for assessing feeding effectiveness and quality could be found.
However, these tools require extensive training, knowledge and skills to use and are aimed at
healthcare professionals only. Since parents are an integral part of preterm infant care and
should be included as primary caregiver (also in feeding), there seems to be a paucity in
evidence that health care professionals can use with parents to make critical decisions when
timing and implementing the transition from tube-to-oral feeding. Parental interventions in this
process are also not well described, and therefore, it became evident that the elements to be
considered when planning tube-to-oral transition should be identified to direct health care
professional’s decision-making and to provide a guideline that can be used to potentially assess
newly developed feeding tools.
The identification of the opportune moment to introduce oral feeds for the preterm infant is not
easy and founded on various elements, including a holistic approach to a complex challenge.
There should be an evaluation of the infant’s maturity factors, weight, activity level, respiratory
status as well as sucking abilities (Askin & Wilson, 2014:345).
A clinical pathway will assist in supporting the implementation of clinical guidelines and
protocols (Lawal et al., 2016; Rotter et al., 2019). The clinical pathway is needed to support
clinical management and provide detailed guidance, to improve continuity and coordination of
care of the feeding approach of the moderate-to-late preterm infant, especially in South Africa.
Furthermore, fine-tuned support is needed to provide in the feeding needs for this group of
infants. It will offer a decision-making tree format of the decisions to be made and the care to be
provided.
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2.7

SUMMARY

The main focus of this chapter was to provide a literature background to understand the
research question. Through a thorough review of available research and articles, relevant
sources were identified that could provide insight into the transition of tube-to-oral feeding from
moderate-to-late preterm neonates. Chapter 3 presents the study conducted to answer the
research question using the systematic review method.
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CHAPTER 3: ARTICLE
Introduction
Chapter 3 presents the results obtained from conducting the systematic review in an article
format. The article has been written according to the author guidelines of The Journal of
Perinatal & Neonatal Nursing (presented in Table 3-1). According to the guidelines,
references must adhere to the American Medical Association Manual of Style (AMA) format.

The journal instructs the limitation of abbreviations and acronyms and avoid general
statements. Page numbers must be visible in the upper right-hand corner. Furthermore, the
manuscript length (excluding all references, tables, figures) should not exceed 16 pages.
Identifying information (authors' names) should not be included in the manuscript.

Because the article has not yet been submitted for publication, no permission was required
from the journal for including the article in this thesis.

Annexures, are cross-referenced in a table and added to this dissertation for the purposes of
examination; however, according to author guidelines (Annexure D), only the crossreference table will be used when submitting to the journal.

The journal gave a specific abstract word count to which the researcher had to adhere:

Abstract:

200 words (200 according to guidelines)
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Abstract
Background: Oral feeding for preterm infants are a complex process and a delay in
attaining full oral feedings can delay hospital discharge, considerably increase the cost of
care and lead to unnecessary hospital readmissions. Moderate-to-late preterm neonates are
often regarded as ‘small newborns’, and their clinical needs and conditions receive little
attention.

Research aim/objectives: This study aimed to explore the best evidence to determine the
factors to be considered when facilitating the transition process of tube-to-oral feeding in the
moderate-to-late preterm neonate admitted to the neonatal ward.

Method: A six-step systematic review of literature was conducted to answer the review
question. ScienceDirect, EBSCOhost, Elsevier, Scopus, AePublications electronic
databases were scoped for relevant articles and then evaluated by using the PRISMA. Final
articles were appraised using the John Hopkins and CASP tools.

Results: Factors that influence tube-to-oral transition include NNS (non-nutritive sucking),
provider education and caregiver skills, cue-based-feeding, Kangaroo Mother Care (KMC),
neurological maturity and state of behavioural organisation.

Conclusion: Results lean towards cue-based feeding as the most effective approach for a
successful transition from tube-to-oral feeding; however, there seems to be a scarcity in the
supporting evidence to design a pathway for the moderate-to-late preterm neonate.

Keywords: feeding assessment, feeding instrument, feeding scales, tube-to-oral transition,
preterm feeding
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Manuscript
Background

Successful transitioning from tube-to-oral feeding is a significant indicator of the moderateto-late preterm (32 to 37 weeks gestation)1 neonate’s maturation progress, and only once
they have mastered this transition can they safely be discharged.2 Their ability to
successfully attain this transition is emphasised because it remains a necessary skill for the
neonate to sustain growth and development.2

Successful transitioning from tube-to-oral feedings encompasses the assimilation of complex
physiological functions and mature neurobehavioral development.3 Moderate-to-late preterm
neonates, start their feeding journey with an immature and neurologically compromised
system.4

Over the last several years, research has provided extensive reporting and investigation into
the very preterm neonate’s (>28 to 32 weeks)1 feeding challenges and transition to oral
feeding.5 This is unfortunately not the same for the moderate-to-late preterm infant, whose
clinical needs and conditions have enjoyed less attention until recent years3. Great insights
and improvements in research have allowed for the understanding and enhancement of the
moderate-to-late preterm neonate’s clinical feeding needs.4
The full-term infant (>37 weeks gestation)1 is born with skills to coordinate their suck,
swallow and respiration, ready to oral feed. As there are so many similarities between the
full-term and moderate-to-preterm neonate, there is often the misconception that these two
categories of neonates have the same skills and function exactly the same.6 The moderateto-late preterm neonate, agreeably similar to the full-term infant in some respects, still lack
their physiological stability and neurodevelopmental progress, meaning that they must still
learn and develop these skills.6
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However, despite the vast amount of research available aimed to assist in improving the
moderate-to-late preterm infant’s quality of life, they still face a huge feeding challenge. 6;7
This is none other than the prominent clinical challenge of successfully transitioning from
tube-to-oral feeding in order to advance their oral feedings to achieve the best feeding
outcome.7
The already vulnerable and compromised preterm neonate’s ability to participate and master
oral feeding behaviour is dependent on various factors. The complexity of these factors has
directed researchers to investigate individualised assessment of a neonate’s abilities.8-10

Research has reported on various strategies, tools and instruments for helping neonates to
successfully transition from tube-to-oral feeding, with most of them focusing solely on single
factors to achieve success.11 These do not take into consideration the holistic physiological
system of the neonate and only a few of these instruments are suitable for the moderate-tolate preterm neonate (see Table 3-1).

Table 3-1:

Descriptions of the Neonatal Feeding Assessment Tools

Tools

EFS

IBFAT

Thoyre,

Authors

Shaker, &

Matthews

Pridham

(1988)

(2005)

LATCH

MBA

Jensen,
Wallace, &

Mulford (1992)

Kelsay (1994)

NOMAS

POFRAS

Braun &

Cannot find

Palmer (1986)

Authors

Provides a
means of

Identify and

identifying

direct

infant

appropriate

readiness for

Purpose

and tolerance

Attempts to

of feedings

measure the

well as

neonate’s

profiling the

feeding

infant's

behaviours.

developmental
stage
regarding
specific

interventions
needed to
assist the
mother/neonat
e
dyads, with
breastfeeding
and to facilitate
charting

feeding skills.
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Evaluate the
Assess both

Identify and

maternal and

quantify

neonatal

neonatal oral-

breastfeeding

motor

behaviours.

behaviours.

influence of
behavioural
states on the
readiness of
the premature
infant to initiate
breastfeeding
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Tools

EFS

IBFAT

LATCH

MBA

Breastfeeding

Breastfeeding

Breastfeeding

Bottle-feeding

Mode

or

Age group

neonates

POFRAS

Bottle-feeding

Breastfeeding
All Preterm

NOMAS
or

Not specified

Breastfeeding
All Preterm
Term neonates

None specified

Term neonates

and term
neonates

All Premature
neonates
Corrected age,

Oral feeding,
readiness, oral

Components

feeding skills,
oral feeding
recovery.

Infant’s state,

Latch;

readiness to

Audibility;

feed, rooting,

Swallowing;

sucking, fixing

Type of nipple;

and mother's

Comfort and

satisfaction

Help/holding.

Signalling,
positioning,
fixing, milk
transfer,
ending.

Oral-motor

state of

components:

behavioural

jaw

organization,

movements,

oral posture,

tongue

oral reflexes,

movements

non-nutritive
sucking

Number of
items

36

6

5

10

28

18

Checklist to
Five for

Assigns a

Method of
scoring

Checklist

score of 0, 1,

Rating 0-2 for

2, or 3 to five

each item

factors.

maternal
behaviours,
five for infant
behaviours.

classify
neonate’s oralmotor patterns
as normal,
disorganized,

0 to 2 score for
each item of
each category

or
dysfunctional.

Range of

None

Scores range

Scoring

mentioned

from 0 to 12.

Validated

Validated

None

0-10

0-10

Validated

Validated

Validated

Validated

Mother or

Any trained

Any trained

Any trained

Postnatal

Healthcare

Healthcare

Healthcare

caregiver

Professionals

Professionals

Professionals

Specialised

Specialised

Specialised

Specialised

Specialised

training

training

training

training

training

needed.

needed.

needed.

needed.

needed.

mentioned

0-36

Validation of
the
instrument
Occupational

Person
scoring

therapist,
speech
therapist and
Nurses

Mother or Any
trained
Healthcare
Professionals

Specialised 3
day online and
practical
training
course.
Participant to

Limitation

pass a
reliability test
and a nonexclusive
copyright
licence to use
the material
must be
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Tools

EFS

IBFAT

LATCH

MBA

NOMAS

POFRAS

obtained
following the
course.
*EFS = Early Feeding Skills Assessment Tool; IBAT= Infant Breastfeeding Assessment Tool; MBA = Mother-Baby Assessment;
NOMAS = Neonatal Oral-Motor Assessment Scale; POFRAS = Preterm Oral Feeding Readiness Assessment Scale

The NICU's approach toward feeding can also be a determinant that predicts the moderateto-late preterm neonate’s ability for tube-to-oral transition, as the healthcare professionals
have the responsibility to support and guide this vital task. Moreover, if there is a lack of
skilled, trained or dedicated health care professionals, none of the above-mentioned tools or
instruments will be understood or correctly implemented.12

The traditional, transitional feeding approach (volume-driven feeding) is still commonly
practised in many NICUs as it is convenient for the clinician, but it disregards the infant’s
behavioural and feeding cues12;13. Furthermore, it does not take into consideration the
physiological coordination and development of the preterm neonate.12;13

Various tools to assess different aspects of feeding in infants and preterm neonates are
available, but none is guiding the healthcare professional through the decision-making
process to determine the ideal time to transition from tube-to-oral in the preterm infant, with
specific reference to the moderate-to-late preterm infant.

An evidence-based clinical pathway is required to support clinicians, even in the absence of
extensive training and/or experience, to support the preterm infant in the tube-to-oral feeding
transition process. Therefore, this systematic review aimed to explore the literature to
develop a pathway, which healthcare professionals can use to guide their clinical decisionmaking when supporting moderate to late preterm neonates to transition from tube-to-oral
feeding.
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Aims and Objective

The review aimed to explore the literature to develop a pathway, which healthcare
professionals can use to guide their clinical decision-making when supporting moderate-tolate preterm neonates with the transition from tube-to-oral feeding.

The objective was to explore the best available evidence by means of a systematic review to
determine the factors to be considered when facilitating the transition process of tube-to-oral
feeding in a moderate-to-late preterm neonate that is admitted to the neonatal ward.
Method

A systematic review (SR) was conducted to gain understanding and to identify the best
available evidence concerning the factors needed to be considered for the successful
transition from tube-to-oral feeding for the moderate-to-preterm neonate.

The six-phase systematic approach was followed.14

1. Developing a review question
2. Search Strategy and Sampling literature
3. Critical appraisal
4. Data extraction and Synthesis
5. Results and Conclusions
6. Presentation

The researcher considered the systematic review to be the best approach to answering the
question, as this study required a rigorous and well-defined process to explore and work
through the overwhelming amount of preterm neonate information on the topic. 15
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Phase one: Preparing a review question.

The PIOS format was utilised in this review to develop a clinical question to guide the
research.16 This format included the elements: population, intervention explored, outcome to
be addressed and study design16.

Table 3-2:

PIOS question for this review

P

Population/participants

Premature neonates of gestation between 32-37 weeks

I

Intervention explored

Tube-to-oral feeding transition

O

Outcome to be addressed

S

Study design

Factors that influence the successful tube-to-oral transition of
preterm neonates to formulate a clinical pathway.
All study designs

By using the PIOS format, the following review question was formulated:

What factors should be included in a clinical pathway to support the successful tube-to-oral
transition process in moderate-to-late preterm neonates?
Phase two: Searching and sampling literature.

A systematic search process was carried out with the aim to gather all the relevant literature
pertaining to the moderate-to-late preterm neonate and their transitioning from tube-to-oral
feeding. The review question formulated in this phase was significant, as it served as a
guideline that determined which studies had been included and which had been excluded.

A scoping review was conducted to determine the best keywords for this review and the
keywords that were included were: premature feeding, premature birth, neonatal
development, neurological development, feeding assessment, premature newborn, neonatal
examinations, tube feeding, enteral feeding of preterm neonates, premature feeding
guidelines, motor development in preterm neonates, sucking ability in preterm neonates,
feeding problems in preterm neonates, neonate-driven feeding, cue-based feeding, volume-
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driven feeding, preterm feeding: guide, protocol, pathway, algorithm, guideline,
advancement, interventions, feeding instrument, feeding scales.

Combining the below- mentioned criteria (from screening phase) and by using the keywords
selected, specific electronic databases (ScienceDirect, EBSCOhost, Elsevier, Scopus,
AePublications), University catalogues (theses and dissertations), Google (academic and
non-academic sources) and Cochrane library (systematic reviews) were searched. The
output was filtered in order to identify the most relevant articles related to the moderate-tolate preterm neonate and the transition from tube-to-oral feeding. A cross-check of data was
done by using Google Scholar to ensure that no applicable documents were missed.
Literature screening was done by an independent reviewer and on various levels, starting
with title and topic, followed by the abstract and then full-text reviews of selected documents.
Inclusion and Exclusion Criteria

During the search phase, both the inclusion as well as exclusion criteria were considered.
The inclusion criteria that were implemented identified the most suitable studies in a
consistent, reliable, uniform and objective manner (Table 3-3)14. The exclusion criteria
(Table 3-4) ensured that the irrelevant articles to this study, were excluded.

Table 3-3:

Inclusion criteria

INCLUSION CRITERIA

JUSTIFICATIONS

1. All study designs to be included. Studies,
which used qualitative, quantitative or mixed
methodologies.
2. All types of publications in either Afrikaans or
English were considered for inclusion.
3. Titles and summaries of relevant studies
reported in other languages were reviewed, to
determine their relevance for inclusion in the
study.
4. Theses and dissertations were included.
5. Studies addressing the review question in a
comprehensive manner were included.
6. Only studies published between 2007 and
2020 were included.

1. To encompass comprehensive perspectives
within the study.
2. The researcher and co-reviewer are
competent in both languages – ensuring an
accurate understanding of publications and
improving the quality of the systematic
review.
3. To decrease limitations of information bias.
4. To decrease limitations of information bias.
5. To ensure the validity of the study content.
6. To ensure relevance and accuracy of the
most recent evidence: literature before this
time could be outdated, and newer scientific
evidence is available. The practice of moving
from volume-driven to infant-driven/ cue-
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INCLUSION CRITERIA

JUSTIFICATIONS
based feeding was first reported in literature
during 2007.

Table 3-4:

Exclusion criteria

EXCLUSION CRITERIA

JUSTIFICATIONS

1. Duplicated studies, only the most recent
version of the study was included.
2. Studies with little or no relevance pertaining to
the moderate-to-late preterm neonate’s
feeding.
3. Textbooks were excluded.

1. To ensure a valid and reliable pool of studies
for inclusion in the systematic review.
2. To ensure that the study remains focused on
the research question.
3. Since they contain secondary data and could
contain outdated data.

Recording the Literature Search

In order to ensure that clear records of all the studies were kept, the articles were uploaded
to a password protected Dropbox cloud-based storage system. This ensured secure and
efficient remote accessibility.

The researcher (and an independent reviewer) then reviewed the document abstracts to
ensure that the mentioned criteria were met and bias was eliminated (Annexure E). During
the final stage of selecting the studies, both reviewers accepted the eligible studies based on
the inclusion and exclusion criteria.17;18

The Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) flow
chart (refer to Figure 3-1) was used to capture the literature screening process. 19

Initially, 158 articles were identified by using the key words in a search of the electronic
databases. Duplicates were removed according to PRISMA on next page – 156 articles
remained. Through the process of elimination (reading titles and abstracts), only of 20
articles met the inclusion criteria and were included in the critical appraisal. Both the
researcher and independent reviewer agreed on the articles for inclusion.

48

49

Figure 3-1: Preferred Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) flow chart for articles related to tube-to-oral transitioning of the
moderate-to-late preterm neonate.19
Phase three: Critical appraisal

Within this phase, an organised approach to weighing rigour and characteristics of each
study was followed. The validity of the methods and results were checked, the quality of
each study, as well as their usefulness in practice, was determined.14
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Two critical appraisal instruments were used to appraise the studies, based on their designs,
namely The Critical Appraisal Skills Programme (CASP) instrument (Annexure A) and the
Johns Hopkins nursing evidence-based practice appraisal tool (Annexure B). These
instruments were selected based on their ability to provide a framework in which nursingrelated data could be appraised and to ensure that each article addressed the research
focus in an explicit and transparent way.

Critical appraisal instruments, the CASP instrument and John Hopkins appraisal tool, used in
this study have almost the same approach in three steps: 1) enquiring whether the study is
valid, 2) deciding whether the study is unbiased by evaluating its methodological quality and
3) questioning the results of the article. If it was found that the study is valid, a score was
allocated to indicate clinical significance. The last step involved deciding if the evidence
applied to the research question.

The CASP checklists consists of 10 (qualitative checklist & Systematic Reviews) or 11
questions (Randomised Control Trial Standard checklist) (example of qualitative checklist in
Annexure A) to be answered to appraise an article based on the type of study. One point
was awarded for a YES answer and zero for a NO answer. The total score was added at the
end of the critical appraisal, meaning that the highest possible score was 10 or 11
respectively. The other CASP checklists can be accessed on the following link: https://caspuk.net/casp-tools-checklists/

A higher score indicated that an article and its content was deemed as reliable, valuable and
relevant to the study. From the articles that were critically appraised, there were 6 systematic
reviews, 2 randomised control trials, 7 qualitative research design, 4 quantitative research
design and 1 time Series study. It was found that 15 articles scored 8 points, while the
remaining 5 scored 9 points. This indicated that these articles were of high methodological
quality and could therefore be included in the next step – data synthesis.
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The Johns Hopkins score allocation was done according to a predetermined scoring
guideline as seen in Annexure B. A quality rating and level of evidence score was awarded
to each article. A higher quality rating and level of evidence is needed for articles to be
thought of as valuable and reliable research.

As seen in Table 3-5, the 20 articles scored as follows:

1. 10 articles scored a B quality rating on an evidence level of 3
2. 7 articles scored a B quality rating on an evidence level of 2
3. 1 article scored a B quality rating on an evidence level of 1
4. 1 article scored an A quality rating on an evidence level of 3
5. 1 article scored an A quality rating on an evidence level of 1

The findings were summarised by means of a data summary table (see Table 3-5).

Table 3-5:

Critical Appraisal Outcome

CASP
tool
Article

Author

Year
Score

1

2

3

4

Timing introduction and
transition to oral feeding
in preterm infants:
current trends and
practice.
Establishing
breastfeeding with the
late preterm infant in
NICU.
A continuous quality
improvement project to
implement infant-driven
feeding as a standard of
practice in the
newborn/infant Intensive
Care Unit.
From tube to breast: the
bridging role of semi-

Johns Hopkins
Critical Appraisal
instrument
Quality
Level of
Rating of
evidence
Evidence

Breton &
Steinwender

2008

8

B

3

Briere et al.

2015

8

B

3

Chrupcala et al.

2015

8

B

2

Davanzo et al.

2014

9

B

3
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CASP
tool
Article

Author

Year
Score

5

6

7

8

9

10

11

12

13

14
15

demand breastfeeding
Readiness for oral
feeding and oral motor
function in preterm
infants.
Behavioral state and the
premature’s readiness
performance to begin
oral feeding
Infant driven feeding for
preterm infants: learning
through experience.
Preterm newborn
readiness for oral
feeding: systematic
review and metaanalysis.
Clinicians guide for cuebased transition to oral
feeding in preterm
infants: an easy-to-use
clinical guide.
The effects of an early
oral stimulation program
on oral feeding of
preterm infants.
Ad libitum or
demand/semi-demand
feeding versus
scheduled interval
feeding for preterm
infant (review).
Characteristics of the
transition technique from
enteral tube feeding to
breastfeeding in preterm
newborns.
Association between
readiness for oral
feeding and feeding
performance in preterm
neonates.
Oral feeding
performance in
premature infants.
Effect of four

Johns Hopkins
Critical Appraisal
instrument
Quality
Level of
Rating of
evidence
Evidence

Yamamoto et al.

2017

N/A

B

2

Fujinaga et al,

2018

8

B

2

Gelfer, McCarthy,
& Spruill

2015

8

B

2

Lima et al.,

2014

8

B

3

Welma Lubbe

2018

8

A

3

Lyu et al.

2014

8

A

1

McCormick Tosh
& McGuire

2010

8

B

3

Medeiros et al.

2011

N/A

B

3

Prade, et al.

2016

9

B

3

Otto & De Almeida

2017

N/A

B

2

Pickler et al.

2015

8

B

1
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CASP
tool
Article

Author

Year
Score

16

17

18

19

20

approaches to oral
feeding progression on
clinical outcomes in
preterm infants.
Contributing to content
validity of the infantdriven feeding scales
through Delphi surveys
Evaluation of orofacial
characteristics and
breastfeeding in preterm
newborns before
hospital discharge.
Premature: growth and
its relation to oral skills.
A critical review of
interventions supporting
transition from gavage to
direct breastfeeding in
hospitalised preterm
infants.
Transition from tube to
full oral feeding (breast
of bottle) – a cue-based
developmental
approach.

Johns Hopkins
Critical Appraisal
instrument
Quality
Level of
Rating of
evidence
Evidence

Waitzman, Ludwig
& Nelson

2014

9

B

2

Castelli & Almeida

2015

N/A

B

3

Vargas et al.

2015

8

B

2

Ziadi, Héon & Aita

2016

9

B

3

White & Parnell

2013

N/A

B

3

Phase four: Data extraction and synthesis.

During data extraction and synthesis, a data extraction table (Table 3-6 and Annexure C)
was constructed. The table presents each article’s author, country, study design,
factors/items that were included in a pathway, as well as main conclusions. Synthesis was
then done by clustering and interrelating ideas from several sources to form a new and more
comprehensive picture of what information is available on a subject.16

Thematic analysis was used to identify the recurring elements or factors. The steps followed
for this data syntheses was as follows: Step 1: becoming familiar with the data. This includes
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reading through all the articles. In this phase, notes are made on understanding and possible
themes that stand out.17

Step 2 includes generating/identifying initial codes. Data is organised in a meaningful and
systematic way and each segment of data that was relevant to or captured something
interesting about our research question. In the next step, there is a clear search for
themes.17 A theme is defined as a pattern that captures something significant or interesting
about the data and/or research question. At the end of this step, the codes are organised
into broader themes that seemed to say something specific about this research question.17
StepPhase 4 is reviewing the themes. During this step, the preliminary themes that were
identified in the previous phase are reviewed, modified and developed. During step 5, the
themes are defined: this is the final refinement of the themes, and the aim is to determine
the core/essence of what each theme is about. The final step, writing-up refers to the
discussion of the results.17

Results
Phase five: Results and conclusions

An analysis of the critically appraised data was done to determine the factors needed in a
clinical pathway to guide the decision-making process for the tube-to-oral feeding transition
for the moderate-to-late preterm neonate. Consequently, the various gaps and limitations in
the existing knowledge were identified, and recommendations for further studies could be
made.

The consistent factors that were identified from the data evaluation:

1. Neurological maturity
2. State of behavioural organisation
3. Cue-based feeding
4. Provider education and skills
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5. Non-nutritive Sucking (NNS)
6. Kangaroo Mother Care (KMC)

These factors are presented in Table 3-6 and Annexure C and discussed in more depth in
the section that follows.
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Data Extraction and Synthesis Table (Part 1)

Main findings

Timing introduction and transition to oral feeding in
1

Early introduction, rapid transition to oral feeds in
healthy preterm infants.



Consider preterm characteristics.



Developmentally appropriate feeding techniques
advised.



Early introduction of oral feeds- timed and responds to
infant behaviour/state.

preterm infants: current trends and practice (Breton
& Steinwender, 2008)

2





Infants unable to fully transition for medical reasons still
benefit from systematic approach to the introduction and
advancement of oral feeds.



Evidence for cue-based feeding advancement.



Evidence and clinical experience -less stable medically
infants use developmentally and cue-based oral
feeding.



Breastfeeding preterm neonates are challenging.



Preterm neonates developmentally disadvantaged
compared to term infants.



HCP practice consistent care giving and maintain best
evidence knowledge of challenges.



Formalised methods for preterm feeding.

Establishing breastfeeding with the late preterm
infant in NICU (Briere et al., 2015)
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Table 3-6:
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Main findings



Physiological assessment is pertinent.



Direct breastfeeding should be the first oral feeding
offered.



HCP to provide education and support.



Nurses play vital role in the care of neonates.



Infants on cue-based feeding become successful oral
feeders and safely discharged home regardless of
gestational age or diagnosis.



HCP form all disciplines - education and empowerment
families to provide competent, evidence-based care.



Feeding plan should be evaluated on daily basis,
changes to be made after assessment findings.

A continuous quality improvement project to
3

implement infant-driven feeding as a standard of
practice in the newborn/infant Intensive Care Unit
(Chrupcala et al., 2015)

4

5



Family members should take an active role in feeding.



Developmental stage

From tube to breast: the bridging role of semi-



Neurological maturity

demand breastfeeding (Davanzo et al., 2014).



KMC



Awake/sleep stage

Readiness for oral feeding and oral motor function in



Preterm newborns with normal oral motor functioning –
could feed orally.



Oral motor dysfunction - not ready to initiate the first oral

preterm infants (Yamamoto et al., 2017).

57

X

X

X

X

X

X

X

X

X

X

X

X

X

(KMC)

Kangaroo Mother Care

(NNS)

Non-nutritive Suckling

skills

Provider education and

Cue-based feeding

organisation

Title and Author

State of behavioural

Neurological Maturity

Factors identified from Synthesis

58

Main findings

feeding.
Behavioral state and the premature’s readiness
6

performance to begin oral feeding (Fujinaga et al.,



Behavioral state influences the performance of the
readiness of premature infants to start oral feeding.



Behavioral state must be taken into account because in
the alert state they will be able to feed themselves with
greater effectiveness.



An interdisciplinary team approach is needed for
different perspectives, knowledge and expertise.



Involving parents early helped with the transition.



Culture change is a process. By allowing time for staff
to adjust, as well as continue educational programs, we
are able to transition to a more developmentally
appropriate model of care.

2018)

Infant driven feeding for preterm infants: learning
7

through experience (Gelfer, McCarthy, & Spruill,
2015)

Preterm newborn readiness for oral feeding:
8



Ownership of the feeding process using scales
develops nurse autonomy and fosters assertiveness
when advocating for infants.



Cue based feeding empowers nurses to make decisions
that will help infants achieve full oral feedings faster.



Important to use standardised evaluations for the aid of
health care teams in determining the appropriate and
safe moment for neonate.

systematic review and meta-analysis (Lima et al.,
2014)



Stimulation of the motor and oral sensorial system for
the transition period to full oral feeding - decrease of the
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Main findings

hospital time of permanence and costs.


Further and stronger research is needed.



Transition based on infant maturity - successful oral
feeding with less energy expenditure, higher rates of
success and even better parental functioning.



Clear, evidence‐based guidelines should be available
for the healthcare professional/care giver to enable
effective evaluation of maturity and readiness for oral
feeding.

Clinicians guide for cue-based transition to oral
9

feeding in preterm infants: an easy-to-use clinical
guide (Welma Lubbe, 2018)

10

Clear recommendations to HCP to support transition
process for optimal feeding success.



Cue‐based feeding provides the best. outcome and
supports transition to independent oral feeding in the
preterm infant very well.



Oral simulation can shorten the transition time from
introduction of oral feeding to full oral feeding and
improve oral feeding performance.

The effects of an early oral stimulation program on
oral feeding of preterm infants (Lyu et al., 2014)

Ad libitum or demand/semi-demand feeding versus
11





Pre-feeding oral stimulation is safe, simple and
beneficial to infants.



Current data is not sufficient to determine whether
feeding ad libitum or demand/semi demand versus
feeding prescribed volumes at scheduled intervals
improves outcomes for preterm infants.

scheduled interval feeding for preterm infant (review)
(McCormick, Tosh & McGuire, 2010)


Limited evidence exists that feeding preterm infants with
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Main findings

ad libitum or demand/semi-demand regimens allows
earlier attainment of full oral feeding and earlier hospital
discharge.

Characteristics of the transition technique from
12



There is a need for a large pragmatic RCT to assess
whether an ad libitum or demand/semi-demand feeding
regimen is beneficial.



The preterm new-born’s weaning from enteral feeding
directly to breastfeeding is possible.



Further research is needed – regarding weaning directly
from enteral feeding to breastfeeding in newborns, with
KMC.

enteral tube feeding to breastfeeding in preterm
newborns (Medeiros et al., 2011)



Breastfeeding is a practical and positive way for the
mother to deal with premature birth, best and safest
feeding method.



The PROFAS contributed to the prognosis of oral
feeding outcomes in premature newborn younger than
34 weeks of gestational age.



However, it does not replace the need for an
assessment of swallowing mechanics prior to the onset
of oral feeding.



Intervention with swallowing training allowed good
performance in oral feeding skills and helps them to
start oral feeding and obtaining exclusive oral feeding in
a short period, with oral readiness.

Association between readiness for oral feeding and
13

feeding performance in preterm neonates (Prade, et
al., 2016)

14

Oral feeding performance in premature infants (Otto
& De Almeida, 2017)
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Main findings



Although swallowing exercises have shown good
results, more research is still needed.



Recommendation that the start of oral feedings occurs
when infants are showing signs of physiological and
behavioural readiness, physiologic stability,
wakefulness at feeding times and interest and ability to
suck on a nipple.



Once oral feedings are started, infants must be
assessed for readiness at every scheduled feeding
including observation of physiologic stability and
wakefulness or ease with which the infant achieves a
stable awake state when handled.

Effect of four approaches to oral feeding progression
15

on clinical outcomes in preterm infants (Pickler et al.,
2015)

Contributing to content validity of the infant-driven
16



If the infant is awake at a scheduled feeding time and is
not physiologically distressed, the infant should be
offered the opportunity to feed orally.



Opportunity to feed orally, regardless of the volume
taken orally, speeds the transition to full oral feeding
and to hospital discharge.



Recommendation that IDF be used in combination with
the infant’s cues- specialised comprehensive education
and family inclusion is important to infant feeding
success.

feeding scales through Delphi surveys (Waitzman,
Ludwig & Nelson, 2014)

17

Evaluation of orofacial characteristics and
breastfeeding in preterm newborns before hospital



Premature newborns with an alert state of
consciousness showed better positioning during
breastfeeding than preterm neonate in a mild somnolent
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Main findings

discharge (Castelli & Almeida, 2015)

18

Premature: growth and its relation to oral skills
(Vargas et al., 2015)

from gavage to direct breastfeeding in hospitalised



Tongue movement and suction force in non-nutritive
sucking were appropriate to assist with oral feeding.



Limiting factors such as reduced sample size and
possible selection bias, due to the convenience sample
used.



Speech therapists must be part of the multiprofessional
teams, due to their expertise in the evaluation of the
orofacial sensori-motor system and breastfeeding.



Preterm infant oral skill significantly correlates with
transition time from tube to oral feeding.



Preterm infants with higher levels of oral skill changed in
less than half of the time if compared to the others.



Earlier discharge from hospital.



NNS improved oral skill and consequently had weight
evolution in the feeding transition period.



Aim: identify and analyse interventions that promote the
transition from gavage to direct breastfeeding in preterm
infants hospitalised in the NICU.



Positive benefits for preterm infants during the transition
from gavage to direct breastfeeding - higher
breastfeeding rates, an acceleration of the transition to
direct breastfeeding and earlier discharge.



NNS and oral stimulation and the promotion of direct

preterm infants (Ziadi, Héon & Aita, 2016)
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Main findings

breastfeeding and avoidance of bottles assist with the
transition.


The aim of this project was to introduce an evidencebased approach to oral feeding development based on
an infant’s emerging behavioural cues.



Evidence suggests that doing so benefits the infant from
a neuro-developmental point of view over the long term.



Reduces the risk of feeding difficulties and future
feeding aversions caused by negative oral feeding
experiences.



Cue-based approach to oral feeding would be beneficial
as the norm.



It involves parents more actively in the recognition of
their baby’s emerging feeding skills and aims to move
parents away from regarding feeding as a task with time
and volume limits and instead to see feeding as
occasions to nurture their baby.



Despite the longer-term advantages of a cue-based
approach, the most significant priority for senior medical
and nursing staff remains in getting the infants home as
soon as possible.



This aim is riven by the need to reduce the duration of
separation between mothers and their infants as well as
the costs of hospital stay and the need to make room
for new admissions.

Transition from tube to full oral feeding (breast of
20

bottle) – a cue-based developmental approach
(White & Parnell, 2013)
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Discussion
Researchers agree that breastfeeding or oral feeding remains a challenge for the moderate-tolate preterm infant.22-24 When compared (as it often happens) to the full- term infant, these
neonates can present as developmentally disadvantaged.22 It is therefore vital that methods to
transition from tube-to-oral feeding are easily understandable for the staff within the NICU,
formalised and practical.22-25 The conventional NICU setting and traditional transition feeding
methods (such as volume driven feeding) currently implemented, poses various barriers to the
preterm neonate to obtain successful transition and need to be re-evaluated and preferably
changed.24;25
Furthermore, research has shown that the moderate-to-late preterm neonate’s feeding plans
should be re-evaluated on a daily basis.23 Continuous adjustment is necessary to suit the
neonate’s physiological status and align with their observed behavioural state and stress
cues.23;25;26 Taking into consideration the holistic neonate, NICU culture should also adapt to the
neonate’s developmental needs; include the mother and farther, or the primary external
caregiver and empower them to take an active role in the neonate’s feeding to ensure long term
success.22 Empowering the NICU staff members with knowledge and skills, could help with
empowering the family members to take ownership of the moderate-to-late preterm infant’s
feeding, and ultimately ensure successful transitioning from tube-to-oral feeding.

In line with the current research, this study proved that various factors must be taken into
consideration when a moderate-to-late preterm neonate is transitioned from tube-to-oral feeds.
There was found that factors such as neurological maturity, state of behavioural organisation,
cue-based feeding, provider education and skills and NNS as well as Kangaroo Mother Care
play a role in this aforementioned transitioning. These factors should be taken into consideration
when this category preterm neonate is assessed and supported to full oral feeds.

When family members are empowered and included in decision making regarding the care and
feeding of the preterm neonate, they become part of the interdisciplinary team within the NICU
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setting.24 Different perspectives, knowledge and expertise would assist in bringing about
changes in the best interest of the preterm neonate. Subject matter experts and parents in the
same team would create a task force to inspire clinical interventions explicitly for the vulnerable
neonate.25

Clinically, factors related to the successful tube-to-oral feeding transition (explained in the study)
cannot be stagnant or based solely on traditional opinion, such as gestational age in isolation.
The age of the premature neonate will merely guide the health care professional on the possible
physiological capabilities of the neonate.24;27 Researchers recommend that neonates can start
as early as 34 weeks with oral feeds, provided that they are neurologically mature, have
mastered the suck-swallow-breathe (SSB) co-ordination and display behavioural cues for oral
feeding readiness.26;27 While in clinical practice, the medical doctor or specialist base readiness
on weight. According to the existing body of knowledge available on premature neonates,
physiologically stable preterm infants generally transition from tube-to-oral feedings at 32–34
weeks gestational age.28;29

The factors identified are discussed next.
Neurological maturity
Infants born preterm1 have immature organ systems that often need additional support to
survive.28 Naturally, the moderate-to-late preterm neonate’s neurological system will also be
immature and not function optimally.28

The intense skills and abilities needed, such as coordination of sucking, breathing and sucking,
for the transitioning from tube-to-oral feeding in the preterm neonate should thus be depended
on the infant’s neurological maturity.28;29 When this factor is considered during their transition to
oral feeding, it may result in more successful oral feeding, with less energy expenditure, higher
rates of success and even better parental functioning. 29
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Prior to any tube-to-oral feeding advancement, physiological and neurological maturity needs to
be observed as these systems’ maturity level will guide the neonate’s ability to transition to oral
feeding.29 By performing this assessment and being guided by the results, the feeding transition
would be safer and beneficial not only for the neonate’s current condition, but also for long term
development.21;29 Furthermore, once the oral feeding starts, the neonate has to be assessed for
readiness at every scheduled feeding – this includes observation of physiologic stability and
wakefulness or ease with which the infant achieves a stable awake state when handled.26

Based on this observed and assessed neurological maturity, researchers recommends that the
health care professional guide parents to start with the oral feeding once the preterm neonate
is exhibiting signs of physiological and behavioural readiness.26;29 Clear, evidence-based
guidelines are needed to guide preterm neonatal care. This will enable effective assessment of
the neonate’s maturity and readiness for oral feeding.29 Literature draws more reference to the
maturity development and assessment of the preterm infant in general and research could not
be applied to the moderate-to-late neonate.

Even if the preterm infant is unable to fully transition for medical reasons, they can still benefit
from a systematic approach to the early introduction and advancement of oral feeds, based on
their neurological maturity.30
State of behavioural organisation

If the moderate-to-late preterm neonate is not neurologically mature enough to manage the
transitional task to oral feeds, they will not have a good behavioural organisation. There needs
to be a holistic approach and careful consideration of a neonate’s characteristics, when
facilitating tube-to-oral feeding transitioning. Factors including neurological maturity (feeding
readiness cues) and behaviour organisation is crucial to avoid adverse effects such as
aspiration, airway obstruction and increased oxygen requirements.30;31
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The neonate’s behavioural state influences their performance and readiness to initiate oral
feeding. This becomes important at the time of oral feed introduction. The preterm neonate
would be able to feed with greater effectiveness while they are in the alert state.31
This means that they must show clear signs of wakefulness at feeding times.26 Once oral
feeding sessions start, the neonate’s readiness at every scheduled feeding must be assessed.
This includes observing their wakefulness and ease with which the neonate achieves a stable
awake state when handled.26 Nurses are encouraged to not attempt a feeding with a preterm
neonate when they show disinterest, or they do not have the necessary energy or ideal
behavioural state required for feeding.25; 26

A review included in the study, had fair evidence to suggest that strategies to improve the
preterm neonate’s state organisation and enhanced maturation of skills resulted in successful
attainment of full oral feeding.21;30 The 2015 study by Chrupcala et al. provides support that the
premature neonate should be in the alert, quiet state and consideration to their feeding
readiness and feeding cues is of the utmost importance , as this will avoid adverse effects, such
as aspiration, airway obstruction, increased oxygen requirements and weight loss. When
preterm neonates are afforded the optimal opportunity to transition from tube-to-oral feed,
based in their correct behavioural state and neurodevelopmental cues, they would achieve
successful transitioning.21; 30
Authors such as Breton & Steinwender’s (2008) research evidence, combined with their and
Davanzo et al. (2014) clinical experience, suggested that even less medically stable preterm
neonates could likely benefit from developmental maturity and cue-based oral feed.22;30
Furthermore, authors such as Lubbe, Breton et al., Yamamoto et al. and McCormick et al., all
agree that a guideline for these less stable preterm neonates are required to assist clinicians in
supporting their introduction and attainment of oral breast or bottle feeding.28;30;35;46

Literature also recommend that these types of guidelines would be invaluable to facilitate interprofessional practice and decision making to provide a safe, tailor-made and successful oral
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feeding experience for the preterm infant. As observed in the results, the behavioural state is
capable of significantly influencing the transitioning and attaining oral feeding, corroborating
data already found in the literature30;31;34
The limitation to Breton & Steinwender’s is that they did not focus on the moderate-to-late
preterm infant, as they generalised for the complete preterm neonate population and they
cautioned against applying the results to medically challenged preterm neonates. Their
research lacked randomisation and power because of their small sample sizes.30
Cue-based feeding
The moderate-to-late preterm neonate’s advancement to oral feeding must be accomplished
before discharge from the hospital. Traditionally, the preterm neonate learning to feed orally is
given a predetermined volume of breast milk at a scheduled interval, regardless of their
individual ability to coordinate the feeding.30;34 This approach appears to be based on the
assumption that the experience of oral feeding is too stressful for a preterm neonate, which
requires more energy consumption by the neonate resulting in poor weight gain and fatigue. 2022;24;28

The suggestion of the cue-based feeding approach is based on allowing the neonate to dictate
the timing, duration and volume of the oral feed.28;31;43;46 This would result in the neonate’s
improved state organisation and sleep-wake patterns, reduced energy expenditure and the
ability to faster transition to full oral feeding. This feeding approach suggests that the transition
to oral feeding occurs when the neonate present with signs of physiological and behavioural
readiness, physiologic stability, wakefulness at expected feeding times and an interest and
ability to suck.26;40;51

A 2015 study, investigated infant-driven feeding as the standard of practice and found
numerous benefits of infant-driven, cue-based and ad-lib feeding approaches for the preterm
neonate.21 The length of feeding was determined by the neonate’s behaviour and feeding was
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discontinued if the infant stopped or fell asleep. The study only included 20 preterm neonates,
between 32 to 34 weeks corrected gestational age that demonstrated feeding cues, and were
admitted to a NICU with a wide variety of medical and surgical diagnoses (including but not
limited to the following: gastroschisis, omphalocele, congenital diaphragmatic hernia, lung
lesions, prematurity, cardiac anomalies, necrotising enterocolitis, myelomeningocele,
hyperinsulinism, sacrococcygeal teratoma, intestinal atresias and sepsis).21

Even though the study included the moderate-to-late preterm neonate population, and the
feeding approach focused on neonatal behaviour and infant responses to feeding readiness, the
sample size was very small to allow drawing concrete conclusions.21

Furthermore, another study describes the outcome of their evidence-based protocol for semidemand breastfeeding aimed to promote transition from tube to breast.22 This 2014 article
explains that their protocol was developed and based on the premise that preterm neonates will
exhibit breastfeeding competence and then only their transition from tube-to-oral feeding would
be successful, rather than simply on practices and staff opinions. They suggest that
breastfeeding can be implemented as early as 27 to 28 weeks, with full breastfeeding at 32/33
weeks gestation in a specific NICU setting.22

Unfortunately, the article does not specify their sample size, however the authors stress the
need for randomised controlled trials that are needed to further clarify and support the semidemand feeding approach and clinically influence on outcomes such as growth and time to
discharge from hospital, both in late preterm infants and in very low birth weight infants.22

A 2008 systematic review that focused on the perfect timing of introduction and transition to oral
feeding in the preterm neonate concluded that early introduction should be timed and respond
to the neonate’s behavioural cues.30

According to the study, early introduction in tube-to-oral feeding could result in swift transitioning
to oral feeds in healthy preterm neonates. They also found that there is adequate evidence to
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support the creating of feeding practice or opportunity that leads to maturation of the preterm
neonate’s sucking pattern and earlier attainment of full oral feeding, if the preterm infant is
healthy.30
Evidence from Whetten (2016) and Prade et al. (2016) support this research article’s finding
that preterm neonates who are fed via cue-based feeding reaches full oral feeding status
quicker than their volume-feeding counterparts and have shorter lengths of stay in the
hospital.34;49 This feeding strategy has gained popularity as it has shown to have almost no
adverse effects on the preterm neonate. 30; 32

Cue-based feeding has shown that neonates who are fed based on their displayed behavioural
and developmental cues, can become successful oral feeders and could be safely discharged
home sooner, regardless of their gestational age or diagnosis.24;28 Evidence and clinical
experience are supporting that even less medically stable neonates are more likely to benefit
from developmentally and cue-based oral feeding.32

This feeding approach provides the best possible outcome and supports the transition to oral
feeding in the preterm neonate. It also contributes to lower stress levels associated with feeding
success in parents and health care professionals.31; 32

Cue-based feeding has shown to not only support preterm neonates with successful
transitioning from tube-to-oral feeding, but also empowers nurses to make decisions that will
help infants achieve their full oral feedings faster.27 Changing practice to cue-based feedings in
the hospital setting and ensuring the transition is infant-driven would require staff education,
adjustment of documentation and team-based communication.34 Thus, such an approach
should be implemented for preterm NICU infants instead of an approach focused solely on
volume intake and weight gain.28
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Provider education and skills

A study published in 2015, found that adopting best feeding practices for moderate-to-late
preterm neonates often requires a mind shift in how nurses and other care providers view their
feeding approaches interventions in the hospital setting.20 Briere et al. (2015) supports the view
of preterm neonate feeding as requiring skilled care and that the introduction of oral feedings
and transition from tube-to-oral feedings require continuous assessment and the application of
evidence-based knowledge.20

If not trained, on the other side of this transition from tube-to-oral feeding challenge, the NICU
(Neonatal Intensive Care Unit) health care professional is also confronted with an inability to
knowledgeably support the moderate-to-late preterm neonate.12;20

Within the NICU or hospital environment, the health care professional who is responsible for the
daily facilitation and support of the moderate-to-late preterm neonate, needs a certain set of
skills and knowledge (understanding neonatal developmental milestones, feeding techniques) to
be able to fulfil this critical role.23;25 Furthermore, the parents also play a vital role to nurture,
support and identify cues in the care of these preterm neonates. They essentially form part of
the neonate’s caregiving team.23; 24
The neonate’s caregiving team must be equipped with the necessary skills and knowledge to
provide the neonate and parents with the appropriate guidance to ensure that oral feeding is
achieved.24; 27; 28 The neonate’s care provider should be skilled with the ability to practice
consistent care giving and maintain best evidence knowledge of tube-to-oral feeding guidance
and its challenges within this population.21;25;28

Health care professionals at times lack the knowledge and skill to determine the golden moment
when this particular group of preterm neonates is ready to begin their transition to oral feeding
process.37 Before the ideal interventional approach for the moderate-to-late preterm neonate
can be identified, the health care professional must determine when the neonate is holistically
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equipped (all neurological and other systems are optimally functioning) to start transitioning to
their oral feeding.11
Keeping all of the above in mind, the feeding approach’s clinical pathway should be easy
enough to be understood and practical, for even the most basic level of care available in the
hospital setting.35 There are usually no expendable resources nor time available for elaborate
training plans and workshops, as the nursing profession is experiencing a continuous shortage
of staff.35; 36

The caregiver should not only be knowledgeable about how to assist the neonate with tube-tooral feeding transition, but also be able to help the neonate’s parents with proper education and
support.23;24;27 This is only possible when the transition pathway is simple, easy to understand
and the minimum training is needed.23 When there is an integrated approach, which includes
the health care providers from multiple disciplines, to guide the transition from tube-to-oral
feeding for the preterm neonate, the education and empowerment of families are enriched and
competent, evidence-based care is supported.24;31

Literature has shown that in instances where health care professionals, specifically Nurses,
were motivated, willing and received proper, yet fundamental, training on the topic of general
feeding clinical pathways, they are more inclined to take responsibility for the neonate’s feeding
approach.38;39 Furthermore, shifting the responsibility for the preterm neonate’s feeding to the
health care professional has shown to develop the nurse’s autonomy and fosters assertiveness
when advocating for neonates.27;38;39

Neonatal caregivers have a responsibility to understand the challenges and barriers that have
an impact on the initiation of oral feedings in preterm infants and to identify factors that
influences their achievement of oral feeding.

Another 2015 study stated that nurses play a vital role in the care of preterm neonates and can
have an immediate and lasting effect on their health outcomes.21 The study demonstrated that
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infants who are fed according to cues can become successful oral feeders and can be safely
discharged home regardless of gestational age or diagnosis.21 The same study attributed their
success to a strong collaboration between health care providers of all disciplines and the
education and empowerment of families to provide competent, evidence-based care. Indicating
that collaboration of all health care providers involved in the care of the preterm neonate is
essential to their oral feeding success.21 Their suggested empowerment of families to provide
care, is best achieved through education is echoed by a few of the other researchers. 21

In agreement with other research, the study suggests that support for the tube-to-oral feeding
transitioning requires skilled health care providers, to practice consistent care giving and
maintain current knowledge of breastfeeding challenges and appropriate feeding approaches
for this vulnerable population.21;24;35;40 They suggest a clinical pathway or protocol to be
comprehensively researched to provide consistent feeding related care giving for the late
preterm neonate.21
Non-nutritive sucking (NNS)

In addition to implementing feeding assessment instruments, several other strategies have been
associated with the efficient transition from tube-to-oral feeding in the moderate-to-late preterm
neonate poluation.40 One of these strategies include Non-nutritive sucking (NNS), where a
pacifier or finger can be used to stimulate oral sucking reflexes that are integral to attaining a full
oral feed.39;40

Literature recommends that, if possible, the preterm neonate receive direct breastfeeding as
their first oral feed.23;28;32 Not only will the breastmilk be beneficial for the nutrition of the
neonate, but the non-nutritive sucking (NNS) experience will assist the preterm neonate in
developing their ability to suck (and swallow) for feeding purposes.23;28;32 NNS is not only
practised for comfort purposes, but the NNS intervention reduces the time to transition from
tube-to-oral feeding, the time to transition from initiation of oral feeding to full oral feeding, as
well as the length of hospital admission. 32; 40; 41
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When a fully awake state is observed in preterm neonates and they do not exhibit any signs of
physiological distress, they should be offered the opportunity to suck from the breast/bottle, for
non-nutritional reasons.28 If the health care professional is knowledgeable, they will use every
opportunity possible to support the neonate with NNS.32 These opportunities should be timed
and in-response to the neonate’s behaviour and awake state, as this may lead to earlier
attainment of their full oral feeding.28; 32

Early sucking interventions, which include swallowing training, have a positive impact on the
neonate’s development of oral feeding skills, contributing to an earlier start of attaining a
successful tube-to-oral feeding transition.32; 42; 43 Not only has early sucking been evident to
assist the neonate with oral feeding, but it also shortens the transition time, from tube-to-oral
feeding, with oral readiness at early gestational ages.31; 42; 46
Even though the preterm neonate’s early sucking and swallowing exercise exposure have
shown good results, there are combined limitations and more research is needed, preferably
with larger samples, in order for the research to be valid.32;47 Research does not appear to show
any specific advantages of starting oral feedings earlier for the moderate-to-preterm infant.26; 35
However the opportunity for the neonate to practice their oral feeding skills, regardless of the
amount of milk ingested, is valuable and can escalate their transition from tube-to-oral feeding,
with subsequent earlier hospital discharge.28; 31; 37

Furthermore, good evidence supports NNS stimulation (as part of the feeding opportunity)
before starting the preterm neonate with oral feeding, as research found that it could potentially
mean an increased feeding efficiency, earlier success of their oral feeds and enhancement of
the preterm neonate’s feeding skills.30

A Brazilian (2017), cross- sectional and qualitative study, consisting of a sample of 45 healthy
and clinically stable preterm neonates conducted in 2017, assessed the neonate’s first oral
feeding with two tools: the Schedule Oral Motor Assessment (SOMA) tool and the Preterm Oral
Feeding Readiness Assessment Scale (POFRAS).35
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In the study, an oral simulation program was implemented in an NICU. It shortened the
transition time from the introduction of oral feeding to full oral feeding and improved the preterm
neonate’s oral feeding performance.35 The authors concluded that all preterm newborns with
readiness to initiate oral feedings had to display normal oral motor functions.32; 36 Those in the
group of preterm neonates, with oral motor dysfunction, cannot possibly be ready to initiate the
first oral breastfeeding.32;37;40
Feştilă, et al. (2014) and Ziadi et al. (2016) both demonstrated the positive impact of oral
stimulation (NNS) prior to the introduction of oral feedings and have been strongly associated
with reduced length of time in tube-to-oral transitioning in preterm neonates, increased overall
intake and higher breastfeeding rates.39;40

Preterm neonates who have been systematically exposed to opportunities of NNS before the
initiation of oral feedings display a shorter interval for achievement of full oral feedings than
neonates who have not been exposed to this strategy. Additionally, literature claims that
prolonged hospitalisation and inefficient oral stimulation could contribute to the rising of feeding
difficulties in the preterm neonates. Also found in other studies, it was mentioned that oral motor
dysfunction is an indication that the preterm neonate cannot initiate oral feeding.30;35
Kangaroo Mother Care (KMC)

A 2015 published review found that the late preterm neonate requires a unique set of
interventions for oral feeding success even though this population is often perceived as small,
full-term infants. This correlates with other research results, where it is highlighted that the late
preterm infant’s oral readiness to feed cannot be compared to the term infant, as they do not
have the neurological maturity of the term neonate.20;40 This preterm neonate has weaker
sucking ability, an uncoordinated suck-swallow-breathe reflex and lower milk intake. They
recognise that maternal factors played a role in the oral feeding success of the late preterm
neonate, as milk supply is established and maintained by skin-to-skin contact and maternal
sensitivity to the neonate’s feeding cues, sleep and alert states.20
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Barriers to the successful tube-to-oral feeding experienced by the moderate-to-late preterm
neonate is a bit different from the other categories of preterm neonates. The moderate-to-late
preterm neonate requires the support and environment where personal tactile touch by mainly
their parents is needed.22;25;28 The inability for parents to room-in (neonate is allowed to sleep in
the same room as the parents) with their neonate poses as one of these barriers for oral
feedings, as this limits access to kangaroo mother care (KMC) for feeding at the times the
neonate’s behaviour shows oral feeding readiness. Another critical barrier for direct
breastfeeding is the lack of competent and skilled health care professionals within the hospital
setting, to provide support and care for personalised feeding.19;25

Research studies where the preterm neonate was transitioned from tube to breastfeeding while
practicing KMC in between, facilitated earlier transitioning.33 KMC can benefit not only the
neonate’s physiological wellbeing and oral feeding ability, but also show benefits for maternal
health.33;34-36 Oral feeding combined with KMC is a practical and positive way for the premature
neonate’s mother to deal with the premature birth of her baby and provide him with the best and
safest way possible of tube-to-oral transitioning.20; 33 Oral feeding combined with KMC is a
practical and positive way for the premature neonate’s mother to deal with the premature birth
of her baby and provide him with the best and safest way possible of tube-to-oral
transitioning.20; 33
Limitations

The field of data collection was limited as only a few studies focused on the moderate-to-late
preterm neonate’s feeding complexities and problems. The samples used in the articles were
also small in size, making generalisation difficult. Randomised controlled trials are considered to
be the stronger and most reliable method to measure the effectiveness of an intervention or
treatment.45; 46
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Conclusion
In conclusion, this evidence does point out that the cue-based feeding approach takes into
consideration almost all of the factors identified in this study: neurological maturity, state of
behavioural organisation, Kangaroo Mother Care, Non-nutritive sucking, provider education and
skills and cue-based feeding. The evidence suggests that the cue-based feeding model offers a
more positive feeding experience and promotes neurodevelopmental maturity of the preterm
neonate’s ability to transition from tube-to-oral feeding.

It remains critical that focus is shifted to the moderate-to-late preterm neonate as they are
compared to the full term neonate, and as they represent the largest number of preterm
neonate population, it is pertinent to do more research into their feeding (and other) needs.

The evidence leans towards cue-based feeding as the most effective approach for successful
transition from tube-to-oral feeding, there seems to be limited supporting evidence from this
review to design a comprehensive pathway specifically for the moderate-to-late preterm
neonate and consequently a solid recommendation cannot be made. The recommendation is
that there is further research done to develop a clinical pathway, by using the factors explained
in this review as a starting point.

The quantity of evidence is small; however, the quality is high and it provided six factors, which
should be included in a care pathway to guide tube-to-oral transition in the moderate to late
preterm infant. The quality of evidence includes empirical studies with (large/small) sample
sizes. It would strengthen the evidence if Randomised Control Trials could be planned to
support the current available evidence.
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CHAPTER 4: CONCLUSIONS, LIMITATIONS AND
RECOMMENDATIONS
4.1

INTRODUCTION

In this final chapter, conclusions are presented based on the data gathered and analysed during
the current systematic review. The research question, “What are the factors that a pathway
should consider to support the successful tube-to-oral transition process for moderate to late
preterm neonates?” provided the foundation and guidance for this study. Potential
recommendations for further research as well as limitations encountered during the research
process are described in this chapter.
4.2

PURPOSE AND OBJECTIVES OF THE STUDY

The aim of this research was to explore the factors that could be considered when facilitating
the transition process of tube-to-oral feeding in a moderate-to-late preterm neonate. The
objectives were to explore the best available evidence through a systematic review to determine
the factors mentioned above. Evidence collected in this review supports the recommendation of
the drafting of a clinical pathway for healthcare professionals to guide their clinical decisionmaking during the tube-to-oral feeding transitioning process. These factors identified for the
pathway were: neurological maturity, the neonate’s state of behavioural organisation, cue-based
feeding, provider education and skills, non-nutritive suckling, and kangaroo mother care.
This systematic review concluded that best available evidence indicates that a cue-based
feeding approach, which includes all of the factors mentioned above, would be neurologically
and developmentally appropriate for the moderate-to-late preterm neonate’s transitioning from
tube-to-oral feeding.
4.3

LIMITATIONS OF THE STUDY

Scientific evidence on the factors to consider when facilitating the moderate-to-late preterm
neonate, with their transition from tube-to-oral feeding and to draft the associated pathway was
limited. Although, research had been done on various existing feeding instruments, it is not
specific to the moderate-to-late preterm neonate. There was not enough concrete evidence to
achieve the formulation of a pathway, as there is a lack of sufficient focus on the moderate-tolate preterm infant in the articles found.
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4.4

RECOMMENDATIONS

4.4.1

Recommendations for Practice

Best available evidence revealed value for the preterm neonate to be facilitated through a cuebased or infant driven approach to feeding. Staff working in the NICU should be coached and
implement these approaches as a strategy to ease the transition from tube-to-oral feeding for
the moderate-to-late preterm infant. Workshops or webinars could be organised for the staff to
attend. Manuals can be compiled and shared with hospitals or posters can be made available to
the NICU for awareness and guidance. There should be more emphases placed on the feeding
care of the moderate-to-late preterm neonate, as they are wrongfully compared to the full-term
infant. The information should also be shared with women who have moderate-to-late preterm
neonates – in NICU or otherwise, to improve preterm neonate health outcomes
4.4.2

Recommendations for Future Research

The specific clinical pathway for the transition from tube-to-oral feeding for the moderate-to-late
preterm neonate appears to be inadequately researched and further research is required to
study this topic. Future studies should investigate the factors found from the systematic review,
specifically associated with the moderate-to-late preterm neonate. There is a need to develop
and clinically test a clinical pathway comprising specific factors that influence the transitioning
from tube-to-oral feeding for the moderate-to-late preterm neonate. Such a pathway could
provide an evidence based transitioning strategy to enhance oral feeding while ensuring the
neonate’s mother is actively involved in their care.
Exploration of strategies with targeted interventions to support the moderate-to-late preterm
neonate:


Exploration of barriers to oral feeding in the NICU



To investigate ways to include the mother in the feeding approach



Development of a pathway for typical transition tube-to-oral feeding with better
understanding and study of targeted interventions to support this transition in the NICU and
beyond

4.4.3

Recommendations for education

Nursing and midwifery curricula should include more in-depth evidence-based transition from
tube-to-oral advancement, i.e. move focus on the available comprehensive feeding
tools/instruments. Such information would not only guide nursing students during clinical
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practice in NICU but also within resource-limited environments. Additional training in the form of
short courses specifically in cue-based feeding and other infant-driven feeding approaches.
4.4.4

Recommendations for policy

Policies and protocols within the NICU and KMC facilities should be amended to include a
standard and comprehensive, tube-to-oral feeding pathway that is easy to understand,
scientifically sound, and evidence-based for the moderate- to-late preterm neonate as well as
cue-based feeding.
4.5

CLOSING STATEMENT

The evidence points out that the cue-based feeding approach considers the factors identified in
this study, i.e. Neurological maturity, state of behavioural organisation. The evidence suggests
that the cue-based feeding model offers a more positive feeding experience and promotes the
neurodevelopmental maturity of the preterm neonate’s ability to transition from tube-to-oral
feeding.
The evidence leans towards cue-based feeding as the most effective approach for successful
transition from tube-to-oral feeding, there seems to be limited supporting evidence from this
study to design a comprehensive pathway specifically for the moderate-to-late preterm neonate
The recommendation is that the factors identified in the study, be considered for a clinical
pathway.

86

ANNEXURE A: CASP APPRAISAL TOOL – QUALITATIVE EXAMPLE
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ANNEXURE B: JOHNS HOPKINS APPRAISAL TOOL
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ANNEXURE C: TABLE 3-6 DATA EXTRACTION TABLE (PART 2)
Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
 Early introduction, rapid transition to
oral feeds in healthy preterm infants.
 Consider preterm characteristics.
 Developmentally appropriate feeding
techniques advised.
 Early introduction of oral feeds- timed
 NNS (Non-nutritive
and responds to infant
Sucking)
Timing introduction
behaviour/state.
 Sucking-Swallowing
and transition to oral
Breton &
 Infants unable to fully transition for
Breathing (SSB) co1.
feeding in preterm
Steinwender
Canada
Systematic review
medical reasons-still benefit from
ordination
infants: current trends
(2008)
systematic approach to the
 Provider education
and practice
introduction and advancement of oral
 Cue-based feeding
feeds.
 Awake-sleep state
 Evidence for cue-based feeding
advancement.
 Evidence and clinical experience -less
stable medically infants use
developmentally and cue-based oral
feeding.
 Cue-based feeding
 Breastfeeding preterm neonates are
 Stress cues
challenging.
Establishing
 Sucking-swallow
 Preterm neonates developmentally
Briere et
breastfeeding with the
breathe codisadvantaged compared to term
2.
USA
Systematic review
al., (2015)
late preterm infant in
ordination
infants.
NICU.
 Provider education
 HCP practice consistent care giving
 Skin-to-skin
and maintain best evidence
knowledge of challenges.
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
 Formalised methods for preterm
feeding.
 Physiological assessment is pertinent.
 Direct breastfeeding should be the first
oral feeding offered.
 HCP to provide education and
support.
 Nurses play vital role in the care of
neonates.
 Infants on cue-based feeding become
successful oral feeders and safely
A continuous quality
 Cue-based feeding
discharged home regardless of
improvement project to
 Caregiver skills
gestational age or diagnosis.
implement infant Suck-swallowChrupcala et al.,
Qualitative
 HCP form all disciplines - education
3.
driven feeding as a
USA
breathe co(2015)
Research Design
and empowerment families to provide
standard of practice in
ordination
competent, evidence-based care.
the newborn/infant
 Opportunities NNS
 Feeding plan should be evaluated on
Intensive Care Unit.
 Skin-to-skin
daily basis, changes to be made after
assessment findings.
 Family members should take an active
role in feeding.
 NICUs are still conventionally
 Developmental
organised and barriers to early
stage
establishment of breastfeeding needs
From tube to breast:
 Neurological
to be addressed.
Davanzo et al.,
the bridging role of
Qualitative
4.
Italy
maturity
 Barriers: limited access to KMC, lack
semi-demand
(2014)
Research Design
 KMC
of lactation trained staff, and routine
breastfeeding.
 Awake/sleep stage
use of bottles.
 Tools have been developed based on
evidence-based knowledge about
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
breastfeeding competence in preterm
infants rather than simply on practices
and staff opinions.
 RCT are needed further clarify if cuebased feeding influences clinically
important outcomes - growth and time
to discharge, in late preterm infants.
 Behavioral state
 Sucking, swallowing
and breathing co Preterm newborns with normal oral
Readiness for oral
Cross sectional
ordination
motor functioning – could feed orally.
Yamamoto et al.,
feeding and oral motor
5.
Brazil
and quantitative
 Neurological
 Oral motor dysfunction - not ready to
function in preterm
(2017)
design
maturity
initiate the first oral feeding.
infants.
 NNS
 Care giver skills
 Behavioral cues
 State of behavioral
 Behavioral state influences the
organization
performance of the readiness of
Behavioral state and
 NNS
premature infants to start oral feeding.
Fujinaga et al.,
the premature’s
Qualitative
 Cue based feeding
 Behavioral state must be taken into
6.
Brazil
readiness performance
(2018)
Research Project
 Suck-Swallow and
account because in the alert state they
to begin oral feeding.
breath
will be able to feed themselves with
Coordination(SSB)
greater effectiveness.
 Caregiver education
 An interdisciplinary team approach is
 Caregiver education
Infant driven feeding
needed for different perspectives,
 Readiness behavior
for preterm infants:
Gelfer, McCarthy,
Qualitative
knowledge, and expertise.
7.
Texas
 Cue-based feeding
learning through
& Spruill (2015)
Research Project
 Involving parents early helped with the
 Oral skills
experience.
transition.
 Culture change is a process. By
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
allowing time for staff to adjust, as well
as continue educational programs, we
are able to transition to a more
developmentally appropriate model of
care.
 Ownership of the feeding process
using scales develops nurse
autonomy and fosters assertiveness
when advocating for infants.
 Cue based feeding empowers nurses
to make decisions that will help infants
achieve full oral feedings faster.
 Important to use standardized
evaluations for the aid of health care
teams in determining the appropriate
 NNS
Preterm newborn
and safe moment for neonate.
 Oral stimulation
readiness for oral
 Stimulation of the motor and oral
Lima et al.,
 Skilled caregivers
8.
feeding: systematic
Brazil
Systematic review
sensorial system for the transition
(2014)
 Motor sensorial
review and metaperiod to full oral feeding - decrease of
stimulation
analysis.
the hospital time of permanence and
costs.
 More and stronger research is
needed.
 Transition based on infant maturity  Cue-based feeding
successful oral feeding with less
Clinicians guide for
 Skilled caregiver
energy expenditure, higher rates of
cue-based transition to
 Neurological
Welma Lubbe
South
success, and even better parental
9.
oral feeding in preterm
Systematic review
maturity
(2018)
Africa
functioning.
infants: an easy-to-use
 NNS
clinical guide.
 KMC
 Clear, evidence‐based guidelines
 Suck-swallowshould be available for the healthcare
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
breathe coprofessional/care giver to enable
ordination
effective evaluation of maturity and
readiness for oral feeding.
 Clear recommendations to HCP to
support transition process for optimal
feeding success.
 Cue‐based feeding provides the best.
outcome and supports transition to
independent oral feeding in the
preterm infant very well.
 Oral simulation can shorten the
The effects of an early
 NNS
transition time from introduction of oral
oral stimulation
Randomized
 Suck-swallow
feeding to full oral feeding and
Lyu et al., (2014)
10. program on oral
China
controlled trial
breathing coimprove oral feeding performance.
feeding of preterm
ordination
 Pre-feeding oral stimulation is safe,
infants.
simple and beneficial to infants.
 Current data is not sufficient to
determine whether feeding ad libitum
or demand/semi demand versus
feeding prescribed volumes at
Ad libitum or
scheduled intervals improves
 Cue-based feeding
demand/semi-demand
outcomes for preterm infants.
McCormick,
 Neurological
feeding versus
United
 Limited evidence exists that feeding
11.
Tosh & McGuire
Systematic review
maturity
preterm infants with ad libitum or
scheduled interval
Kingdom
(2010)
 NNS
feeding for preterm
demand/semi-demand regimens
infant (review).
allows earlier attainment of full oral
feeding and earlier hospital discharge.
 There is a need for a large pragmatic
RCT to assess whether an ad libitum
or demand/semi-demand feeding
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
regimen is beneficial.
 The preterm newborn’s weaning from
 Behavioral state
enteral feeding directly to
 Neurological
breastfeeding is possible.
Characteristics of the
maturity
 Further research is needed –
transition technique
 Caregiver skill
regarding weaning directly from
Medeiros et
from enteral tube
Quantitative
 Suck-swallow12.
Brazil
enteral feeding to breastfeeding in
al., (2011)
feeding to
Research design
breathing conewborns, with KMC.
breastfeeding in
ordination
 Breastfeeding is a practical and
preterm newborns.
 NNS
positive way for the mother to deal
 KMC
with premature birth, best and safest
feeding method.
 The PROFAS contributed to the
 Neurological
prognosis of oral feeding outcomes in
Association between
maturity
premature newborn younger than 34
readiness for oral
 Behavioral
Prade, et
Qualitative
weeks of gestational age.
13. feeding and feeding
Brazil
organization state
al.,(2016)
Research design
 However, it does not replace the need
performance in
 NNS
for an assessment of swallowing
preterm neonates.
 SSB co-ordination
mechanics prior to the onset of oral
 Feeding cues
feeding.
 Intervention with swallowing training
allowed good performance in oral
 NNS
feeding skills, and helps them to start
Oral feeding
 SSB coordination
oral feeding and obtaining exclusive
Otto & De
Time Series Quasi
14. performance in
Brazil
 Feeding practice
oral feeding in a short period, with oral
Almeida (2017)
Experiment
premature infants.
opportunities
readiness.
 Although swallowing exercises have
shown good results, more research is
still needed.
Pickler et al.,
15. Effect of four
USA
Randomized
 SSB co-ordination
 Recommendation that the start of oral
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
approaches to oral
(2015)
experimental
 Neurological
feedings occurs when infants are
feeding progression on
design
maturity
showing signs of physiological and
clinical outcomes in
 Behavioral state
behavioural readiness, physiologic
preterm infants.
 NNS
stability, wakefulness at feeding times,
 Cue-based
and interest and ability to suck on a
nipple.
 Once oral feedings are started, infants
have to be assessed for readiness at
every scheduled feeding including
observation of physiologic stability and
wakefulness or ease with which the
infant achieves a stable awake state
when handled.
 If the infant is awake at a scheduled
feeding time and is not physiologically
distressed, the infant should be
offered the opportunity to feed orally.
 Opportunity to feed orally, regardless
of the volume taken orally, speeds the
transition to full oral feeding and to
hospital discharge.
Contributing to content
 Neurological
 Recommendation that IDF be used in
validity of the infantWaitzman,
maturity
combination with the infant’s cuesQualitative
16. driven feeding scales
Ludwig & Nelson
USA
 Cue based
specialized comprehensive education
Research Design
through Delphi
(2014)
 NNS
and family inclusion is important to
surveys.
 Caregiver education
infant feeding success.
Evaluation of orofacial
 NNS
 Premature newborns with an alert
characteristics and
Castelli &
Quantitative
 Neurological
state of consciousness showed better
17.
Brazil
breastfeeding in
Almeida (2015)
Research Design
maturity
positioning during breastfeeding than
preterm newborns
 Caregiver education
preterm neonate in a mild somnolent
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
before hospital
 SSB coordination
state.
discharge.
 Tongue movement and suction force
in non-nutritive sucking were
appropriate to assist with oral feeding.
 Limiting factors such as reduced
sample size and possible selection
bias, due to the convenience sample
used.
 Speech therapists must be part of the
multiprofessional teams, due to their
expertise in the evaluation of the
orofacial sensori-motor system and
breastfeeding.
 Preterm infant oral skill significantly
correlates with transition time from
tube to oral feeding.
 NNS
 Preterm infants with higher levels of
Premature: growth and
 Neurological
Vargas et
Qualitative
oral skill changed in less than half of
18. its relation to oral
Brazil
maturity
al., (2015)
Research Design
the time if compared to the others.
skills.
 Cue-based feeding
 Earlier discharge from hospital.
 NNS improved oral skill and
consequently had weight evolution in
the feeding transition period.
A critical review of
 Aim: identify and analyse interventions
interventions
 NNS
that promote the transition from
supporting transition
 Caregiver education
gavage to direct breastfeeding in
Ziadi, Héon &
19. from gavage to direct
Canada
Systematic review  KMC
preterm infants hospitalized in the
Aita (2016)
breastfeeding in
 Cue based approach
NICU.
hospitalized preterm
 Positive benefits for preterm infants
infants.
during the transition from gavage to
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
direct breastfeeding - higher
breastfeeding rates, an acceleration of
the transition to direct breastfeeding,
and earlier discharge.
 NNS and oral stimulation, and the
promotion of direct breastfeeding and
avoidance of bottles assist with the
transition.
 The aim of this project was to
introduce an evidence- based
approach to oral feeding development
based on an infant’s emerging
behavioural cues.
 Evidence suggests that doing so
benefits the infant from a neurodevelopmental point of view over the
 Cue-based feeding
long term.
Transition from tube to
 Caregiver education  Reduces the risk of feeding difficulties
full oral feeding (breast
White & Parnell
United
Quantitative
 KMC
and future feeding aversions caused
20. of bottle) – a cue(2013)
Kingdom
Research Design
 Behavioral state
by negative oral feeding experiences.
based developmental
regulation
 Cue-based approach to oral feeding
approach.
would be beneficial as the norm.
 It involves parents more actively in the
recognition of their baby’s emerging
feeding skills and aims to move
parents away from regarding feeding
as a task with time and volume limits
and instead to see feeding as
occasions to nurture their baby.
 Despite the longer-term advantages of
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Research question: What (which items) should a transition of the moderate to late preterm neonate from tube-to-oral feeding clinical pathway include, to be
used by healthcare professionals?
Factors/ Items
Study information
Author
Country
Study design
Main conclusions
included
a cue based approach, the most
significant priority for senior medical
and nursing staff remains in getting
the infants home as soon as possible.
 This aim is as much driven by the
need to reduce the duration of
separation between mothers and their
infants as it is driven by the costs of
hospital stay and the need to make
room for new admissions.
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implications for perinatal and neonatal practice. These manuscripts are focused on a central
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the issues are determined by the editorial board members based on their collective assessment
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and can be found here.
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explanatory legends (including definitions of any abbreviations used). Do not embed tables
within the body of the manuscript. They should be self-explanatory and should supplement,
rather than duplicate, the material in the text.
Tables should be on a separate page at the end of the manuscript.
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