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mixed-methods feasibility study
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Background: There is a lack of evidence of the effect of cue-based feeding compared with scheduled
feeding on important outcomes for preterm infants.
Objectives: The objectives were as follows: (1) to describe the characteristics, components, theoretical
basis and outcomes of approaches to feeding preterm infants transitioning from tube to oral feeding;
(2) to identify operational policies, barriers and facilitators, and staff and parents’ educational needs in
neonatal units implementing cue-based feeding; (3) to co-produce an intervention for feeding preterm
infants in response to feeding cues; (4) to appraise the willingness of parents and staff to implement
and sustain the intervention; (5) to assess associated costs of implementing cue-based feeding; (6) to
determine the feasibility and acceptability of a future trial; (7) to scope existing data-recording systems
and potential outcome measures; and (8) to determine stakeholders’ views of whether or not a
randomised controlled trial of this approach is feasible.
Design: This was a mixed-methods intervention development and feasibility study comprising (1) a
systematic review, case studies, qualitative research and stakeholder consensus; (2) the co-production
of the intervention; (3) a mixed-methods feasibility study; and (4) an assessment of stakeholder
preferences for a future evaluation.
Setting: Three neonatal units in the UK (two level 3 units and one level 2 unit).
Participants: Developmentally normal, clinically stable preterm infants receiving enteral feeds (n = 50),
parents (n = 15 pre intervention development; n = 14 in the feasibility study) and health-care
practitioners (n = 54 pre intervention development; n = 16 in the feasibility study).
Intervention: An evidence-informed multicomponent intervention comprising training, a feeding
protocol, feeding assessment tools, supplementary training materials [including posters, a film and a
narrated PowerPoint (Microsoft Corporation, Redmond, WA, USA) presentation] and the ‘Our Feeding
Journey’ document.
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ABSTRACT

Main outcome measures: The main outcome measures were recruitment and screening rates, infant
weight gain, duration of the intervention, feeding outcomes, implementation outcomes (contextual
facilitators and barriers, acceptability, adoption, appropriateness and fidelity) and stakeholder
preferences for a future evaluation.
Results: The systematic review of 25 studies concluded that evidence in favour of cue-based feeding
should be treated cautiously. The case studies and qualitative research highlighted contextual barriers
to and facilitators of the implementation of cue-based feeding. The telephone survey found that many
neonatal units are considering implementing cue-based feeding. We recruited 37% of eligible infants,
and there was good retention in the study until discharge but a high loss to follow-up at 2 weeks post
discharge. The mean number of days from intervention to transition to full oral feeding was 10.8, and
the mean daily change in weight gain was 25 g. The intervention was acceptable to parents and staff,
although there was dissatisfaction with the study documentation. Intervention training did not reach
all staff. A cluster-randomised design with a composite outcome was suggested by stakeholders for a
future study.
Limitations: The intervention was available only in English. Intervention training did not reach all staff.
There was low recruitment to qualitative interviews and observations. Only a small number of medical
staff engaged in either the training or the interviews.
Conclusions: It is feasible to implement a cue-based feeding intervention with improved training and
documentation. Further work is needed to assess the feasibility of a future trial, noting evidence of
existing lack of equipoise.
Future work: The next steps are to digitalise the intervention and conduct a survey of all neonatal
units in the UK.
Study registration: This study is registered as PROSPERO CRD42018097317 and ISRCTN13414304.
Funding: This project was funded by the National Institute for Health Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 25, No. 74. See the NIHR Journals Library website for further project information.
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Plain English summary

P

reterm babies who are ready to progress from tube feeding to oral feeding are usually fed
according to a fixed schedule. Scheduled feeding protocols set a minimum corrected gestational
age at which oral feeding may commence, and specify the rate of change from tube to oral feeding.
Scheduled feeding also sets the volume and timing of each feed. A few small studies show that feeding
babies according to their cues might have benefits for them and their parents; for example, babies may
be discharged from hospital sooner. Cue-based feeding may help parents to understand the needs of
their baby and be more involved in their care. Examples of hunger cues are mouthing movements,
bringing hands to mouth and sucking. Examples of stop cues are falling asleep and stopping sucking.
We developed a cue-based feeding intervention and tested it in three neonatal units to see if a large
trial could be done and if parents and staff liked the intervention. We reviewed previous research,
visited three hospitals that use cue-based feeding and interviewed parents and staff about their
experiences of feeding preterm babies. We developed the intervention with parents and staff.
The intervention included a feeding protocol, training for parents and staff, and a feeding record.
Parents and staff liked most parts of the intervention. The training did not reach all staff, and staff and
parents found it time-consuming to record every feed. Many parents and staff thought that cue-based
feeding was better for babies, and parents thought that neonatal units should change to cue-based
feeding. We discussed our findings with parents, staff and research experts. Based on their ideas, we
recommend that the intervention is developed into an app (application) and that all neonatal units in
the UK are surveyed to find out if they use cue-based feeding and if they would agree to be part of a
large trial.
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Scientific summary
Background
The transition to oral feeding is a critical developmental stage for preterm infants. Although enteral
feeds for preterm infants are usually given as prescribed volumes at scheduled intervals, some
evidence exists that preterm infants can self-regulate their intake. While feeding cues may be more
difficult to detect in preterm than in term infants, they may be sufficiently evident for a parent or
caregiver to recognise and respond to, thereby supporting safer and more successful feeding experiences.
Cue-based feeding may also increase rest between feeds, promoting infant-led sleep and wake patterns.
Potentially, infant-led feeding patterns will facilitate the development of organised behaviour states
leading to earlier establishment of oral feeding, and thereby shorten hospital stays for preterm infants.
There is a lack of strong or consistent evidence of the effect of cue-based feeding compared with
scheduled feeding on important outcomes for preterm infants or their families. A Cochrane review
concluded that there was low-quality evidence that cue-based feeding compared with scheduled
feeding leads to earlier transition to full oral feeding (Watson J, McGuire W. Responsive versus
scheduled feeding for preterm infants. Cochrane Database Syst Rev 2016;8:CD005255).

Objectives
The overall aim of this study was to develop a manualised intervention and to assess whether or not it
is feasible to conduct a clinical and cost-effectiveness study of cue-based compared with scheduled
feeding for preterm infants in neonatal units (NNUs).
The objectives were to:
1. describe the characteristics, components, theoretical basis and outcomes of approaches to feeding
preterm infants transitioning from tube to oral feeding, including by feeding type (i.e. breast milk,
donor breast milk, formula and combined) and method (i.e. breastfeeding and bottle feeding)
2. identify operational policies, barriers and facilitators and staff and parents’ education needs in
NNUs implementing cue-based feeding
3. co-produce an evidence-informed, adaptable, manualised intervention, including staff and parent
educational support for feeding preterm infants at the transition from tube to oral feeding in
response to feeding cues and signs of infant stability
4. appraise the willingness of parents and staff to implement and sustain the intervention
5. assess associated costs of implementing cue-based feeding in NNUs
6. determine the feasibility and acceptability of conducting a future randomised controlled trial (RCT),
incorporating the views of parents, staff and service commissioners on important outcomes
7. scope existing data-recording systems and potential short- and long-term outcome measures
(e.g. feeding outcomes, length of time to transition to full oral feeding, length of stay in NNUs,
adverse events, infant growth, parent–infant attachment and well-being, and parent and
staff satisfaction)
8. determine key stakeholders’ views based on the evidence from our study (objectives 1–7) of whether
or not a RCT of this approach is feasible and what the components of a future study would look like.
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Methods
Work package 1: building the evidence base
Work package (WP) 1 comprised a systematic review, an analysis of policies and guidelines, three case
studies, a telephone survey, qualitative interviews and focus groups.
The systematic review synthesised evidence on the components, characteristics, theoretical basis and
associated behaviour change techniques (BCTs), infant and parent outcomes, and economic evaluations
of cue-based feeding interventions. Searches of the following databases were conducted in August
2018: Cochrane, Campbell, Centre for Reviews and Dissemination (CRD)/Database of Abstracts of
Reviews of Effects (DARE), MEDLINE, EMBASE, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Cochrane Database of Systematic Reviews (CDSR), Health Technology Assessment
(HTA) database, Cochrane Central Register of Controlled Trials (CENTRAL), Social Science Citation
Index, PsycInfo® (American Psychological Association, Washington, DC, USA), Health Management
Information Consortium (HMIC), Applied Social Sciences Index and Abstracts (ASSIA), Social Policy and
Practice, Bibliomap, Database of Promoting Health Effectiveness Reviews (DoPHER), Trials Register of
Promoting Health Interventions (TRoPHI), Social Care Online, British Nursing Index, Research Councils
UK, OAIster and OpenGrey. Studies were included if they reported empirical findings of cue-based
feeding interventions for developmentally normal, clinically stable preterm infants transitioning
from tube to oral feeding. Titles and abstracts were screened independently for inclusion by two
reviewers and full texts were examined by two members of the research team to determine eligibility.
Data were extracted regarding (1) study country, (2) design, (3) characteristics, (4) intervention
components, (5) theoretical basis for the intervention and (6) outcomes. All included studies were
assessed for methodological quality according to individual elements of quality. The findings were
synthesised narratively.
We conducted searches using the Google (Google Inc., Mountain View, CA, USA) advanced interface
to identify relevant policies and guidelines. Data were extracted and tabulated by one researcher
regarding target population, components of feeding protocols and plans, education and training for
parents and staff, criteria and parameters for cue-based feeding, safety, monitoring and evaluation
strategies and any other details pertinent to the development of a cue-based feeding intervention.
Case studies of three NNUs (two in Sweden and one in the UK) with embedded cue-based feeding
comprised observational visits, informal interviews with key informants and access to relevant
documentation, policies, guidelines and training materials. Data collection was guided by a template of
46 questions. Field notes were analysed thematically based on the aims of the case studies.
Telephone interviews were conducted with a purposive sample of 18 NNUs across the UK to understand
the range and variation in approaches to the transition from tube to oral feeding in preterm infants.
Each unit nominated a knowledgeable participant(s). The interviews were conducted by a member of
the research team using a semistructured interview schedule based on the aims of the survey. Interview
transcripts were analysed thematically by two researchers.
Focus group discussions supplemented by individual interviews were conducted with a convenience
sample of 15 parents (12 mothers and three fathers) and 32 health-care practitioners in three
NNUs in the UK to understand their experiences, views and understanding of cue-based feeding.
Interviews and focus group discussions were conducted by site research nurses guided by a
semistructured interview topic guide. Audio-recordings were listened to by a member of the research
team, who noted key points.
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Work package 2: co-production of the intervention
The intervention was co-produced with stakeholders, including parents. A matrix of interventions was
developed by the research team and discussed at a workshop where consensus was reached on each
component of the intervention. The final version of the intervention was then co-produced by the
research team with parents.

Work package 3: feasibility study
The intervention was implemented in three NNUs. The mixed-methods feasibility study assessed
recruitment and retention, weight, intervention duration and feeding outcomes for 50 infants who
were followed up until 2 weeks after discharge from the NNU. An embedded qualitative study
comprising interviews with 14 parents and 16 staff, and 21 hours of non-participant observation,
used implementation outcomes and normalisation process theory to assess factors influencing the
implementation and feasibility of a future evaluation.

Work package 4: next steps
Using a structured process, and working with stakeholders, solutions to overcome challenges and
preferences for a future evaluation were assessed.

Results
Work package 1
The systematic review included 25 studies, of which 10 were RCTs, nine were quality improvement
projects and six were observational studies. The quality of studies was low, with high risk of bias in all
but one study. Our review does not change the findings of the Cochrane review, which indicated that
evidence in favour of cue-based feeding is of low quality and should be treated cautiously.
The findings of the case studies, telephone interviews and qualitative research suggested that contextual
factors, such as the facilities provided for parents to be with their infants in NNUs and the extent to which
skin-to-skin contact is practised, are key facilitators of cue-based feeding. Barriers to implementing cuebased feeding included some staff’s resistance to change from a volume-driven scheduled approach, safety
concerns and lack of access to training. The qualitative data suggested that health-care practitioners’ views
that they are implementing cue-based feeding were not always consistent with parents’ experiences.
The telephone survey found that most NNUs either had started making changes or were considering
changes to implement cue-based feeding.

Work package 2
The consensus-building and co-production processes resulted in the development of an evidenceinformed multicomponent intervention comprising a training package covering the approach to
cue-based feeding and study procedures, a feeding protocol, feeding assessment tools, supplementary
training materials in the form of posters, a film, a narrated PowerPoint (Microsoft Corporation,
Redmond, WA, USA) presentation, and the ‘Our Feeding Journey’ document for recording each feed.

Work package 3
We recruited 50 infants, representing 83% of our target sample of 60 infants and 37% of eligible
infants. Of the sample of 50 infants, 49 received the intervention, 48 were retained in the study until
discharge from the NNU, but a small number, only 18, were followed up 2 weeks after discharge. It
was feasible to collect data on important outcomes such as weight and duration of the intervention;
however, there were a large number of missing data relating to feeding outcomes.
Recruitment to the embedded qualitative study was low, affected in part by closing the study before
the intended date because of the COVID-19 pandemic. The qualitative findings suggested that the
intervention was acceptable and the resources well received, although there was some dissatisfaction
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with the amount of documentation. The cascade approach to training did not reach all staff. The
intervention was perceived to fit well with current neonatal care practice. In general, there was good
evidence that the intervention was implemented as intended, especially in relation to not applying a
lower gestational age to the start of oral feeding and not having a set rate of transition. However,
there was evidence that most infants were fed to a 3-hourly schedule. Infant growth and time to
establish full oral feeding and discharge were the most important outcomes to parents and staff. Staff
would also like to see assessment of mother–infant attachment and longer-term follow-up of infants.
There were mixed views on randomisation suggesting that many parents and staff were not in equipoise
for cue-based feeding, believing it to be the best approach.

Work package 4
Stakeholder views of the next steps were that the intervention should be digitalised [i.e. an app
(application) developed that includes both the intervention and feeding outcome data collection].
A minimum data set should be agreed to avoid overburdening parents and staff. To further assess
feasibility, a survey of all 220 UK NNUs could be conducted to provide a more complete and updated
assessment of approaches to transitioning from tube to oral feeding and willingness to participate in
a multicentre study. A pilot trial would be needed to assess sample size, feasibility of mother–infant
attachment and longer-term outcomes. Prioritised solutions to the recruitment and training challenges
were to screen infants earlier in their feeding journey so that consent can be taken before the infant
progresses to start oral feeding, to embed a researcher within the NNU to support screening and
recruitment, and to improve the approach to training.

Conclusions
Our work has demonstrated that it is feasible and acceptable to implement an evidence-informed
cue-based feeding intervention for the transition from tube to oral feeding for preterm infants in NNUs.
The intervention was well received, but the training element needs to be improved. Further work is
needed to digitalise the intervention and feeding outcome data collection, and to assess the feasibility
of a future evaluation, noting evidence of existing lack of equipoise.

Study registration
This study is registered as PROSPERO CRD42018097317 and ISRCTN13414304.

Funding
This project was funded by the National Institute for Health Research (NIHR) Health Technology
Assessment programme and will be published in full in Health Technology Assessment; Vol. 25, No. 74.
See the NIHR Journals Library website for further project information.
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Chapter 1 Introduction
Background and context
The frequency of feeding and volume of milk intake of healthy term-born infants is generally dictated
by the infant’s appetite. Term infants exhibit feeding and satiation cues and adjust their volume of
intake to compensate for differences in the nutrient density of various milks.1 In contrast, enteral feeds
for preterm infants are usually given as prescribed volumes at scheduled intervals.2 However, there is
some evidence that preterm infants can self-regulate their intake.3 Furthermore, while feeding cues
may be more difficult to detect in preterm infants, they may be sufficiently evident for a parent or
caregiver to recognise and respond to,4 thereby supporting safer and more successful feeding
experiences. Caregivers and parents can use infants’ physiological and behavioural channels of
communication to inform their feeding decisions and actions. This may also set the scene for future
feeding practices and success, as well as parent–infant interaction. Although studies have shown that
cue-based (also known as responsive) feeding is feasible for preterm infants, the adoption of cue-based
feeding has been constrained by the ‘schedule- and volume-driven culture’ in many neonatal units (NNUs).5
Alternatives to scheduled interval feeding regimens that aim to respond to infant feed cues have been
described.6 These are relevant to the transition from gastric tube feeding to oral feeding,7 when
preterm infants are developing periods of sustained alert activity and a suck–swallow–breathe pattern8
sufficient for oral feeding to commence.1
Cue-based feeding is a co-regulated approach.6 The enteral feeding process starts when the caregiver
recognises infant cues that indicate readiness to feed and ends when the infant demonstrates satiation.
The infant, therefore, determines the timing, duration and volume of intake. At each stage during
transition to oral feeding, through understanding and interpretation of their cues, infants are supported
in such a way that they can achieve all they are capable of with regards to oral feeding. Cue-based
feeding occurs alongside supplementary tube feeding with the understanding that, developmentally,
many preterm infants are not yet ready to fully sustain themselves by oral feeding. In modifications of
cue-based feeding, caregivers may pre-set a maximum permitted duration of inactivity or sleep between
feeds or a maximum volume of intake or modify feeding plans to consider the reduced endurance levels
of preterm infants.
The transition to oral feeding is a critical developmental stage for preterm infants. Cue-based feeding
may be considered a part of an integrated approach to providing ‘developmental care’ when infants are
seen as individuals and caregivers are guided by the needs and behaviours of the infant.9
Cue-based feeding may also increase rest between feeds promoting infant-led sleep and wake patterns.
Potentially, infant-led feeding patterns will facilitate development of organised behaviour states leading
to earlier establishment of oral feeding and thereby shortening hospital stay for preterm infants.1
Reducing length of hospital stay has a direct effect on hospital costs and may also decrease cot occupancy
in NNUs, thus reducing the need for inter-hospital transfer of women and infants.10 Compared with a
scheduled approach, cue-based feeding may support infant stability during oral feeds as infants’ cues will
be responded to, resulting in fewer episodes of physiological instability, which could cause significant
harm (e.g. aspiration, desaturation and bradycardia events).11 As feeding an infant is a primary activity
over the first year of life and a major preoccupation of parents, it is anticipated that there may be other
benefits for the family and caregivers of cue-based feeding, principally allowing parents to feel more
directly involved with their infant’s care and better understand their infant’s communication, together
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with increasing parental confidence and ability to recognise and respond to their infant’s needs during
their hospital stay and beyond. Enhanced parental satisfaction is a key quality indicator in measuring the
effectiveness of family-integrated care in neonatal services.12
Potential adverse effects of cue-based feeding for preterm infants are recognised. These mainly relate
to whether or not such a regimen can guarantee metabolic stability, particularly normoglycaemia,
in this vulnerable group. Even at the point of discharge home from hospital, some preterm infants
are known to be susceptible to hypoglycaemia if a scheduled enteral feed is omitted or delayed.13
Concern exists that repeated or prolonged episodes of hypoglycaemia may impair longer-term growth
and development.14 There may be more acute problems relating to gastrointestinal immaturity,
such as feeding intolerance and a higher risk of aspiration of gastric contents into the lungs, as well
as concerns that allowing unrestrained volumes of enteral intake may increase the risk of gastrooesophageal reflux or feed intolerance. However, there is a lack of evidence of these potential adverse
effects and, indeed, some problems may be exacerbated by not responding to the infant’s cues.11
Despite these concerns, and despite a lack of evidence of benefit, cue-based feeding is established
in some NNUs in other countries (e.g. Sweden15,16 and the USA17,18) and is increasingly being used in
NNUs in the UK.19 Cue-based feeding for preterm infants is now recommended as a method to
increase the duration of breastfeeding in the United Nations Children’s Fund (UNICEF) Baby Friendly
Initiative (BFI) ‘Ten steps to successful breastfeeding’.20
Overall, the evidence to support cue-based feeding is limited. A recent Cochrane review1 concluded
that there was low-quality evidence that cue-based feeding compared with scheduled feeding leads to
earlier transition to full oral feeding. The review authors noted that this evidence should be treated
with caution owing to several methodological weaknesses.1 Furthermore, there is a lack of strong or
consistent evidence of the effect of cue-based feeding compared with scheduled feeding on important
outcomes for preterm infants or their families.1 Therefore, there is a need for rigorous evaluation of
cue-based feeding for preterm infants within the NHS setting, based on the most up-to-date and
complete evidence, and considering stakeholders’ (including parents’) views. The first step towards this
is to assess if such an intervention trial is justifiable and feasible.

Research objectives
The overall aim of this study was to develop a manualised intervention and to assess whether or not it
is feasible to conduct a clinical and cost-effectiveness study of cue-based compared with scheduled
feeding for preterm infants in NNUs.
The study had eight research objectives:
1. to describe the characteristics, components, theoretical basis and outcomes of approaches to
feeding preterm infants transitioning from tube to oral feeding, including by feeding type
(breast milk, donor breast milk, formula, combined) and method (breastfeeding, bottle feeding)
2. to identify operational policies, barriers and facilitators, and staff and parents’ education needs in
NNUs implementing cue-based feeding
3. to co-produce an evidence-informed, adaptable, manualised intervention, including staff and parent
educational support for feeding preterm infants at the transition from tube to oral feeding in
response to feeding cues and signs of infant stability
4. to appraise the willingness of parents and staff to implement and sustain the intervention
5. to assess the associated costs of implementing cue-based feeding in NNUs
6. to determine the feasibility and acceptability of conducting a future randomised controlled trial
(RCT), including views on important outcomes of parents, staff and service commissioners
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7. to scope existing data-recording systems and potential short- and long-term outcome measures
(e.g. feeding outcomes, length of time to transition to full oral feeding, length of stay in NNUs, adverse
events, infant growth, parent–infant attachment and well-being, and parent and staff satisfaction)
8. to determine key stakeholders’ views based on the evidence from our study (objectives 1–7) of
whether or not a RCT of this approach is feasible and what the components of a future study would
look like.

Overview of the study and structure of the report
The study comprised four work packages (WPs) based on the Medical Research Council principles for
developing and evaluating complex interventions21 and process evaluations.22 The study flow chart is
shown in Figure 1.

Work package 1: building the evidence base
To inform the content and methods of the manualised intervention, WP 1 comprised a systematic
literature review; three case studies of NNUs with embedded cue-based feeding; telephone interviews
with senior members of staff from NNUs across the UK to assess variation in approaches to the
transition from tube to oral feeding; and qualitative research with parents and staff in three NNUs to
gain their perspectives on cue-based feeding. The findings of this WP are presented in Chapters 3–6.

Work package 2: co-production of the intervention
To develop an evidence-informed, adaptable, manualised intervention, WP 2 comprised the synthesis
of the evidence from WP 1; a consensus-building workshop with relevant stakeholders, including
parents and third-sector organisations, to agree the intervention components; and co-production of
the manualised intervention including behaviour change techniques (BCTs), training packages and
commissioning of a short film of infant cues. A description of the methods and the final intervention
are presented in Chapter 7.

WP 1
(Months 1–6)
Building the
evidence base

Literature
review

WP 4
(Months 18–21)
Preparing next steps

Survey of
UK
Neonatal
Networks

Qualitative study with
parents and staff in
three NNUs

Synthesise evidence from WP 1

WP 2
(Months 7–10)
Co-production of the
manualised
intervention

WP 3
(Months 11–19)
Feasibility study and
process evaluation

Three case
studies

Consensus-building workshop
Co-produce the manualised intervention

Feasibility study with embedded process evaluation across three NNUs
Interviews
with parents
and staff

Observation
of care

Analysis of care
records and
routine data

Monitoring recruitment
outcomes and
adverse events

Consensus-building workshop to reach agreement on the intervention
and decide on the design and parameters for a clinical-effectiveness and
cost-effectiveness study

FIGURE 1 Study flow chart.
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Work package 3: feasibility study and process evaluation
To determine feasibility, WP 3 comprised a feasibility study with an embedded process evaluation22
to assess the willingness of parents and staff to implement the intervention, explore the design of a
future study, and determine the feasibility and acceptability of conducting a future RCT. The intervention
was implemented in three NNUs across the UK. The methods and findings of this WP are presented
in Chapters 8–10.

Work package 4: preparing next steps
Work package 4 comprised synthesising the findings of the previous WPs and a stakeholder workshop
to explore preferences, reach agreement on the manualised intervention and produce a framework for
decision-making on the design, feasibility and acceptability of a future clinical and cost-effectiveness
study of cue-based compared with scheduled feeding for preterm infants. We used the ADePT (A process
for Decision-making after Pilot and feasibility Trials) to guide our analysis. The process and outcomes of
this WP are presented in Chapter 11.
In Chapter 2 we describe how stakeholders, including parents, were involved in the study. In Chapter 12
we discuss the findings of the study, its strengths and weaknesses, and the implications of our work for
taking forward the Cue-based versus scheduled feeding (Cubs) intervention.
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Chapter 2 Patient, public and wider
stakeholder involvement

T

his chapter provides an overview of our approach to patient and public involvement and wider
stakeholder engagement including health-care professionals, third-sector organisations and
researchers. Throughout this report, we use the term parent involvement instead of patient and public
involvement. There is further detail of how parent and stakeholder involvement contributed to the
implementation of the research threaded through the remainder of the report.

Pre submission of the funding application
We involved parents in preparing the application for funding to conduct the study. Through two thirdsector charitable organisations [Bliss (London, UK) and TAMBA (Twins and Multiple Births Association)
(now Twins Trust, Aldershot, UK)] which support parents and infants in NNUs, we discussed the study
design with five women with recent experience of the transition from tube to oral feeding with a
preterm infant in a NNU. The women had experienced scheduled feeding moving to cue-based feeding
near discharge from the NNU. These discussions highlighted the importance of education for parents
so that they understand the rationale for cue-based feeding and can identify their infant’s feeding
cues. We learned that staff training is needed so that information and support for parents is consistent
while also tailored to individual need. The women highlighted the need for the intervention to support
breastfeeding as well as formula feeding and suggested important outcomes were time to discharge
from the NNU and breastfeeding rates. The research team included a co-investigator from the
neonatal charity Bliss, who contributed to the design of the study (in particular, the parent involvement
component and suggestions to incorporate parents’ recording of outcome data in the intervention).

Parent involvement
Bliss was critical to facilitating parent involvement in the Cubs study. As well as having a member of
Bliss on the research team, Bliss hosted the Parents’ Panel and the Bliss research team member
attended all the research team meetings, Stakeholder Advisory Group meetings, and the workshops in
WP 2 and WP 4.
Through an advertisement on the Bliss website, we recruited six parents with relevant experience of
having an infant in a NNU to form a Parents’ Panel. Over the course of the study, three teleconferences
were held with the Parents’ Panel. Activities of the Parents’ Panel included reviewing the participant
information sheets prior to submission for ethics approval, co-designing the ‘Our Feeding Journey’
document that was an integral part of the intervention, and reviewing the intervention components
including the posters and film. The Parents’ Panel reviewed and made many suggestions for the script of
the film. The Parents’ Panel also suggested solutions to some of the challenges encountered during WP 3,
for example offering alternatives to the telephone follow-up. Members of the Parents’ Panel attended
the workshops in WPs 2 and 4.
Two members of the Parents’ Panel were also members of the Stakeholder Advisory Group and the
Study Steering Committee. They were involved in all Stakeholder Advisory Group meetings including
the final one at which they contributed to discussion of the findings, and options for optimising the
intervention and research.
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Stakeholder involvement
Other than parents, the main stakeholders for our work were health-care practitioners working in
NNUs and researchers with an interest in neonatal care and/or intervention development and
feasibility studies. We involved these stakeholders through our Stakeholder Advisory Group and the
two study workshops (WPs 2 and 4). The Stakeholder Advisory Group comprised two neonatal care
practitioners (one from England and one from Scotland), a representative from UNICEF UK BFI
National Neonatal Network, an associate professor from Sweden with an interest in neonatal care and
three researchers (a health economist, a statistician and an expert in using the ADePT framework, all
from Scotland). The group met four times during the study and provided advice on the intervention
and the research, including suggesting solutions to overcome challenges (e.g. slow recruitment). Wider
stakeholder engagement was also achieved through the consensus-building workshops in WPs 2 and 4.
The methods and findings of these workshops are reported in Chapters 7 and 11.
The parental and wider stakeholder involvement was critical to the study and had many benefits, as
can be seen throughout this report. Parental engagement was better at the beginning of the study; for
example, five parents attended the first workshop but only one parent attended the final workshop.
However, engagement with the Parents’ Panel remained consistent.
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Chapter 3 Literature review

I

n this chapter we report the aims, methods and findings of the systematic review of the literature
and the analysis of cue-based policies and guidelines. The review was conducted to update and build
on the existing Cochrane review.1 Although Watson and McGuire1 included only RCTs, our review
included studies of any design to synthesise additional information on underpinning theories, components,
characteristics and outcomes of interventions, and economic evaluations.

Review aims and questions
The aims of the systematic review were to synthesise existing evidence on the components,
characteristics, theoretical basis and associated BCTs23 of interventions, infant and parent outcomes
and any economic evaluations.
The specific review questions were as follows.
In studies examining the effectiveness of approaches to feeding preterm infants transitioning from tube
to oral feeding:
l
l
l
l

What are the study characteristics (participants, interventions, comparisons, context)?
What are the specific components of the interventions?
What, if any, is the theoretical basis of any intervention being tested?
What specific outcomes have been tested and what is the magnitude and direction of any effect?

We examined the nature of the evidence regarding the feeding type adopted (i.e. mother’s breast milk,
donor breast milk, formula, any combination of these) and by feeding method (breastfeeding, bottle
feeding, other methods such as cup feeding).

Review methods
The review protocol was registered on PROSPERO (registration number CRD42018097317).

Search strategy
The search strategy was informed by the existing Cochrane Review.1 Searches were conducted
in August 2018. We initially searched for existing systematic reviews from Cochrane, Campbell
and Centre for Reviews and Dissemination (CRD)/Database of Abstracts of Reviews of Effects
(DARE) databases. This was followed by searches of key online databases to identify other kinds of
intervention studies (e.g. cohort studies; controlled trials; interrupted time series designs; controlled
before-and-after studies; and programme evaluations). The following databases were searched:
MEDLINE; EMBASE; Cumulative Index to Nursing and Allied Health Literature (CINAHL); Cochrane
Database of Systematic Reviews (CDSR); Health Technology Assessment (HTA) database; Cochrane
Central Register of Controlled Trials (CENTRAL); Social Science Citation Index; PsycInfo® (American
Psychological Association, Washington, DC, USA); Health Management Information Consortium
(HMIC); Applied Social Sciences Index and Abstracts (ASSIA); Social Policy and Practice; Bibliomap;
Database of Promoting Health Effectiveness Reviews (DoPHER); Trials Register of Promoting Health
Interventions (TRoPHI); Social Care Online; British Nursing Index; Research Councils UK; OAIster and
OpenGrey. We also carried out searches using the Google (Google Inc., Mountain View, CA, USA)
advanced interface to identify relevant research on NHS and UK government sites. The search strategy
used subject headings (specific to each database), key words and free-text search terms. We also used
truncation and wild cards in order to increase sensitivity. No language restriction was applied to the
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search; however, studies were excluded at the full-text screening stage if an English translation was
not available. The search architecture is shown in Box 1. The full search strategy for Ovid databases is
presented in Appendix 1.

Study selection
The inclusion and exclusion criteria were set a priori and were informed by the trials included in the
previous Cochrane review.1 Publications were included if they reported empirical findings of an
investigation that aimed to evaluate the effectiveness and/or cost-effectiveness of any intervention
designed to support developmentally normal preterm infants born before 37 weeks’ gestation to
transition from tube to oral feeding. To be included, infants had to be clinically stable, at least partially
enterally fed and have an intragastric tube in place at the start of the study. Studies of multiple births
were also included. We excluded studies of infants > 37 weeks’ gestation, preterm infants who had
transitioned to full oral feeding, infants with major congenital anomalies, gastrointestinal disorders
(e.g. necrotising enterocolitis), congenital infections and major neurological conditions (e.g. cerebral
palsy, seizures, grade III–IV intracranial haemorrhage, periventricular leukomalacia) and infants whose
parent(s) did not give consent for inclusion in the study. Studies were also excluded if they did not
report methods and data.
Titles and abstracts were screened independently for inclusion by two reviewers. The full texts of
relevant studies were retrieved and screened independently by two members of the research team.
Any disagreement between reviewers was resolved through discussion with a third reviewer.

Data extraction and synthesis
All included studies were categorised based on their methodology and research questions. Data
were extracted regarding (1) study country, (2) design, (3) characteristics (participants, interventions,
comparisons, context), (4) intervention components, (5) theoretical basis for the intervention including
BCTs and (6) outcomes including the magnitude and direction of any effect. Intervention BCTs were
coded independently by two reviewers using the BCT taxonomy.24 Coders were trained in BCT coding
through an online course (URL: www.bct-taxonomy.com; accessed 9 December 2020), a 93-item taxonomy
to identify BCTs within behavioural interventions. After initial coding, coders met to cross-verify coding
and reach consensus when there were differences.

Quality assessment
All included studies were assessed for methodological quality according to individual elements of quality.
The Cochrane Collaboration Risk of Bias tool was used to assess risk of bias in RCTs.25 As there is
no universal tool to encapsulate all domains of risk of bias in non-randomised trials, we used the
recommendations of chapter 13 of the Cochrane Handbook of Systematic Reviews of Interventions.24

Synthesis
Owing to the diversity of the evidence, the findings have been synthesised narratively.

BOX 1 Search architecture

1.
2.
3.
4.
5.

Pre-term/neonates OR synonyms.
Cue-based feeding OR synonyms.
1 and 2.
Limit to 6 years.
Remove duplicates from 4.
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Results
As a result of the search strategy, we screened 1028 studies and subsequently included a total of
25 unique studies reported in 30 publications (Figure 2 reports the numbers of records at each stage
in the screening process).

Study characteristics
Twenty-five studies met the inclusion criteria and were included in this review. Studies were
heterogeneous regarding methodology, inclusion/exclusion criteria and reported outcomes. All were
published between 1982 and 2018, almost half (n = 12) since 2015. We found no economic evaluations.
The countries the studies were conducted in were the USA (n = 16),18,26–40 Canada (n = 4),41–44 Italy
(n = 2),45,46 Australia,15,47 Sweden16 and the UK.48 Fourteen of the intervention sites were neonatal
intensive care units (NICUs) of level 3 or above;26,27,29,33,35–39,42,44–46,48 two were classified as below
level 3.28,43 The remaining studies did not specify the unit level (n = 9).15,18,30–32,34,40,41,47

Identification

Regarding study design, 10 studies were RCTs, nine of which compared cue-based feeding with
prescribed volume-driven scheduled feeding30–32,35–37,39,41,44 and one compared assessment of feeding
cues at 3- and 6-hourly intervals.29 Of the remaining 15 studies, nine reported quality improvement
projects introducing cue-based feeding to protocols.26–28,34,38,40,42,43,47 All but one study38 compared

Records identified through
database searching
(n = 1034)

Additional records identified
through other sources
(n = 28)

Included

Eligibility

Screening

Records after duplicates removed
(n = 1028)

Records screened
(n = 1028)

Full-text articles assessed
for eligibility
(n = 125)

Studies included in
qualitative synthesis
reported in 30 articles
(n = 25)

Records excluded
(n = 903)

Full-text articles
excluded, with reasons
(n = 95)
• Incorrect population, n = 4
• Not a feeding intervention,
n = 11
• Not a cue-based
intervention, n = 46
• Insufficient intervention
detail, n = 3
• Protocol, n = 7
• Trial registration, n = 3
• Tool validation, n = 1
• No methods reported, n = 17
• Not in English, n = 2
• Unobtainable, n = 1

FIGURE 2 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of
study selection.
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pre- and post-implementation infant outcomes. Likewise, two of the six observational studies compared
intervention group outcomes with a historic cohort of preterm infants.18,33 Of the remaining four,
three did not have a comparison group15,45,46 and White and Parnell’s48 observational study documented
experiences of introducing and implementing a cue-based feeding intervention.
Study participants were either preterm or very preterm infants. Infants were included in the studies
based on their age either at birth or at the start of the intervention. Most studies classified the
participant’s age based on gestation; however, post-conceptional age and post-menstrual age were also
used. Infant characteristics such as sex, birthweight, additional medical complications and ethnicity
were recorded in several studies and were tested as confounding factors in analyses. Maternal
characteristics were not reported in 22 studies; among those that did report maternal characteristics,29,38,44
the information recorded was not consistent. Only nine studies reported whether infants were breastfed
or bottle fed.26,27,31–34,36,43,44
Common exclusion criteria included infants with major neurological, congenital, chromosomal and
gastrointestinal complications that may affect an infant’s ability to feed. Mechanical respiratory
support was also a common exclusion criterion; however, Dalgleish et al.42 and Davidson et al.27
included infants with respiratory complications. Only one study did not report exclusion criteria.34

Interventions and their specific components
Over half of the studies (n = 14) implemented a specifically designed cue-based feeding protocol. Six
studies27,28,33,34,40,46 used Ludwig and Waitzman’s infant-driven feeding protocol49 (or a modified version).
The remaining feeding interventions included an adapted version of the Anderson Behavioural State
Scale,50 Glass and Wolf’s Stepwise Oral Feeding in Infants Scale,51 the Preterm Infant Breastfeeding
Behaviour Scale52 or the Co-Regulated Feeding Intervention.53 Two of these scales had been published
previously by an author of the included study.15,38 The components of each intervention are detailed in
Appendix 2.

Intervention training
Eighteen of the studies described training neonatal staff and parents to recognise infant cues. Over
half of the studies (n = 14) documented examples of feeding cues; however, only nine discussed stop
cues. Ten studies included recognising a successful feed. Only four studies described all three
elements.18,27,42,48 Although all studies explored the impact of cue-based feeding on preterm infant
outcomes, schedules were still evident in the feeding protocols. Fourteen studies had maximum time
limits, which, if exceeded, meant that gavage feeds would be used. Likewise, if a full feed was not taken
within a specified time, the remaining milk was given by tube to ensure that the infant received the
prescribed intake. Just over half of the studies included fidelity testing achieved through observations,
and video-recordings of feeds with inter-rater reliability testing by researchers.

Assessing study quality
We classified the 25 included studies into three main types: (1) RCTs (10 studies), (2) non-randomised
prospective studies with a control group (three studies) and (3) not experimental, not prospective or
did not report any information about a comparison group (12 studies). We assessed RCTs using the
Cochrane Risk of Bias tool25 and non-randomised prospective controlled studies using the ROBINS-I
(Risk Of Bias In Non-randomised Studies – of Interventions54) tool. The remaining studies were not
assessed as, by their nature, they were already considered to be at high risk of bias (Table 1).
We assessed risk of bias in the included RCTs (see Table 1). We extended the risk-of-bias assessment
adopted in the original Cochrane review1 to include all elements of bias as well as assessing risk of bias
in the newly included study (Gray et al.29).
Blinding of participants and personnel was not possible in studies of this type of intervention, hence all
studies were assessed as high risk of bias for this element. Limited reporting across studies made it
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TABLE 1 Risk-of-bias assessment of included RCTs
Domain of biasa
RCT (first author)

Randomisation

Allocation

Blinding P

Blinding O

Incomplete O

Selective R

Collinge41

?

?

H

?

L

?

Gray29

L

L

H

?

L

L

Kansas30

?

?

H

?

?

?

31

L

?

H

?

?

?

McCain32

L

?

H

H

L

?

Pridham35

L

?

H

?

?

?

Pridham36

L

?

H

?

H

?

Puckett

L

H

H

?

?

?

Saunders37

?

L

H

?

H

?

Waber39

H

H

H

?

H

?

McCain

44

?, unsure (treat as high risk); H, high risk; L, low risk.
a Randomisation, randomisation process; Allocation, allocation concealment; Blinding P, blinding of participants
and personnel; Blinding O, blinding of outcome assessors; Incomplete O, incomplete outcome assessment;
Selective R, selective reporting of outcomes.
The latest included RCT is highlighted.

difficult to assess all methodological elements, hence the relatively common use of the assessment
‘unsure’ (‘?’) across the data set. Although blinding was an issue in the latest study to be included in the
review,29 it was assessed in all other elements to be of low risk.
We also assessed risk of bias in the non-randomised studies we included that had a control group but
were not RCTs (Table 2).
The studies by Kirk et al.18 and Wellington et al.40 were potentially at high risk of bias due to
confounding and selection of participants. It was difficult to assess the study by Ward et al.47 since only
a conference abstract was available from which to understand the methods applied.
We did not assess risk of bias in the 12 studies15,26–28,33,34,38,42,43,45,46,48 that were not experimental, not
prospective or did not report any information about a comparison group, as, by their nature, such
studies are deemed to be at risk of bias due to limitations with the methods that they employ.
TABLE 2 Assessment of risk of bias of the three prospective non-randomised studies with a control group
Domain of biasa
Non-RCT
(first author)

Confounding

Selection

Classification

Deviations

Missing data

Outcome

Selective R

Kirk

H

H

L

L

L

L

L

Ward47

?

?

?

?

?

?

?

Wellington40

H

H

L

L

L

H

L

18

?, unsure (treat as high risk); H, high risk; L, low risk.
a Confounding, confounding bias pre intervention; Selection, selection of participants pre intervention; Classification,
classification of interventions bias at intervention; Deviations, deviations from intended interventions post
intervention; Missing data, missing data post intervention; Outcome, outcome measurement bias post intervention;
Selective R, selective reporting of outcomes post intervention.
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Across all the studies (randomised and non-randomised) included in this review, methodological
shortcomings across the data set undermine confidence in the findings generally. Only one study, the
most recently found RCT published by Gray et al.,29 was deemed to be at low risk of bias across the
majority of the key bias domains (blinding of participants and personnel excepted).

Theory and behaviour change
Only two studies discuss the theoretical basis of their interventions. Thoyre et al.38 credit two theories,
namely the dynamic systems theory55 and guided participation,56,57 as the driving concepts for the
extension of the co-regulated feeding intervention used in their research. Messer33 cites the synactive
theory58 of Als as the theoretical base of the intervention developed for her doctoral study.
We mapped all the studies’ intervention components according to 93 hierarchically clustered
techniques described in the BCT taxonomy (v1).23 Where a technique was identified, we assessed
whether the definition of the technique was fully or only partially met. Detailed assessments of all
studies are available on request. Here, we summarise the main top-level findings from this analysis.
Table 3 shows that, across the included studies, 22 BCTs were identified. The majority of these were
found to have been used in only one or two studies. The most commonly adopted BCT was the use of
instructions to inform those delivering the intervention on how to perform the behaviour (17 studies
with a total of 34 instances where this occurred). On its own, instructions to perform a behaviour that
requires effort is not particularly effective.59 The combination of BCTs is known to make interventions
more effective. Of note, one study used nine BCTs,42 one used six26 and another used five.45 This was
taken into account in planning the intervention to maximise the use of BCTs that can together produce
a more effective intervention.

Outcome measures
In total, 33 outcome measures were identified during the review. As with the inclusion criteria, the
definition of age differed across the studies, and when this is taken into account the number of
measures increases to 41. The five most common outcome measures reported were (1) daily weight
gain (n = 11), (2) total length of stay length in the NNU (n = 10), (3) length of time to full oral feed
(n = 9), (4) respiratory complications or oxygen therapy requirements (n = 9) and (5) daily volume
intake (n = 8). The full list of measures reported and the studies that have used them can be found in
Appendix 3.
Only two papers used qualitative methods in their research. Marcellus et al.43 explored parents’
experiences of implementing cue-based feeding through focus groups. Thoyre et al.38 analysed
video- and audio-recording and field notes of training sessions to assess the acceptability of guided
participation as a method of introducing parents to cue-based feeding.

Evidence of effectiveness
This review was an update of the previous Cochrane review.1 That review included nine small-scale,
methodologically limited RCTs, leading the authors to conclude that there was a lack of strong or
consistent evidence that responsive feeding affected important outcomes, and that there was lowquality evidence that feeding in response to cues may lead to earlier establishment of full oral feeding.1
Our updated search found one further trial to include.29 This trial was also relatively small scale
(involving 55 infants), but was deemed to be at low risk of bias across the majority of the key bias
domains. The study found that, among preterm infants fed when oral feeding cues are present, a 6-hour
schedule did not alter the time to full oral feeding and had no effect on rate of tachypnoea or apnoea or
length of hospital stay compared with a 3-hour feeding schedule. The study also found that a 6-hour oral
feeding schedule led to only small reductions in the number of oral feeding attempts per day. The
inclusion of this study, therefore, does not alter the conclusions of the previous Cochrane review.1
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TABLE 3 Mapping key BCTs to studies

BCT

Number of specific
components

Studies (first author)

Problem-solving

2

Thoyre38

Goal-setting (outcome)

1

Chrupcala26

Action-planning

4

Dalgleish,42 Giannì,45 Giannì,46 Gray29

Monitoring of outcomes of behaviour without
feedback

2

Chrupcala,26 Pridham35

Biofeedback

1

Thoyre38

Feedback on outcomes of behaviour

1

Gray29

Social support (practical)

3

Giannì,45 Messer,33 Nyqvist15

Instructions on how to perform the behaviour

34

Chrupcala,26 Collinge,41 Dalgleish,42
Davidson,27 Gelfer,28 Giannì,45 Kirk,18
Marcellus,43 McCain,31 McCain,32
Messer,33 Pridham,35 Pridham,36
Puckett,44 Saunders,37 Thoyre,38
Wellington40

Information about antecedents

2 fully, 1 partially

White48

Information about health consequences

3 fully, 2 partially

Dalgleish,42 Giannì,45 White48

Salience of consequences

1

Thoyre38

Information about social and environmental
consequences

1 fully, 1 partially

Dalgleish,42 Giannì45

Information about the emotional consequences

1 fully, 1 partially

Dalgleish,42 Giannì45

Demonstration of the behaviour

4

Messer,33 Thoyre,38 Waber39

Social comparison

2

Dagleish,42 Davidson27

Prompts/cues

4

Chrupcala,26 Dagleish,42 McCain,32
Messer33

Behavioural practice/rehearsal

2

Davidson,27 Thoyre38

Credible source

2 fully, 1 partially

Chrupcala,26 Dalgleish,42 Messer33

Reducing the social environment

1

Chrupcala26

Avoidance/reducing exposure to cues for the
behaviour

1

White48

Adding objects to the environment

6 fully, 2 partially

Chrupcala,26 Dalgleish,42 Puckett,44
Saunders,37 Wellington,40 White48

Identity associated with changed behaviour

1

Thoyre38

Analysis of policies and guidelines
The aim of the guideline and policy review was to inform the development of the Cubs intervention by
considering current cue-based feeding practices within NNUs worldwide.

Methods
An internet search, using the advanced Google interface, was conducted in July 2018. Search phrases
were ‘cue-based feeding protocol’, ‘cue-based feeding protocol NNU’, ‘cue-based feeding guidelines UK’,
‘cue-based feeding NNU guidelines UK’ and ‘responsive feeding policy’. Potentially relevant documents
were identified by reading the meta-descriptions of the generated web pages. The identified documents
were read in full by a single reviewer to assess for relevance to cue-based feeding for preterm infants.
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The results of the search and review were discussed with the study’s chief investigator, and a final
decision on inclusion or exclusion was made. All included documents were then read to identify their
main points, especially around inclusion criteria, feeding methods and outcome measures, that could
inform the Cubs intervention. These data were extracted and tabulated.

Results
Of the 15 documents included in the review, six were hospital guidelines and policies, five were
training presentations, three were information or guidance sheets and one was a literature review.
Six of the documents were from the UK (of which four were NHS guidelines and two were from
UNICEF UK BFI), five were from Canada, three were guidelines from USA hospitals, and the remaining
document was a guideline based on a literature review. The majority of the documents specified that
the recommendations were for both breastfeeding and bottle-feeding transition (n = 11). Two did not
specify this. Of the remaining two, one was written specifically for bottle-feeding transition and the other
focused on bottle feeding but did have pictures of a mother breastfeeding included in the presentation.
Table 4 details the main points of each included guideline or policy and how it aided the development
of the Cubs intervention. Some points have been modified based on evidence-based literature, and this
is also indicated in the table. The decisions about which components of the guidelines and policies were
used to develop the intervention were based on discussions within the research team and consultation
with the Stakeholder Advisory Group. To be taken forward, the components had to be feasible within a
UK setting and consistent with our understanding of cue-based feeding as well as the evidence base
from our systematic review.

TABLE 4 Analysis of policies and guidelines

First author and document title
Lubbe60

Breastfeeding and/or
bottle feeding

Purpose and main points

Breastfeeding and bottle
feeding

Published literature review producing an evidence-based
guideline for cue-based feeding in pre-term babies

Clinicians’ guide for cue based
transition to oral feeding in preterm
infants: an easy to use clinical guide

✓ Parent to be educated to recognise their baby’s
feeding cues
✗ Babies should gain weight at a rate of 15 g/kg per day
✓ Supplementary feeding when required
✓ Babies must be physiologically stable prior to
transition to oral feeds.
✗ Semi-demand feeding after discharge
•

Eight feeds in 24 hours

✗ Babies < 2.5 kg should be fed every 3 hours. More
flexibility can be given to babies > 2.5 kg
Nationwide Children’s Hospital61

Not specified

Cue-based Feeding In High Risk
Neonatal Intensive Care Unit Infants:
Barriers, Outcomes and Opportunities

A presentation introducing cue-based feeding with the
aim to standardise feeding approaches and foster a
cultural shift within NNUs
✓ Provide training
✓ Documentation of feeds to assist communication
✓ Audits of implementation
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TABLE 4 Analysis of policies and guidelines (continued )

First author and document title

Breastfeeding and/or
bottle feeding

Purpose and main points
✓ Cue-based feeding responding to start and stop cues
✓ Supportive feeding techniques
✗ Introduces cue-based feeding scales/intervention
within literature

Surerus62

Breastfeeding and bottle
feeding

Presentation of the results from implementation of a
cue-based feeding protocol in a special care nursery

Cue Based Infant Driven Feedings
✓ Staff training session on cue-based infant-driven
feeding
✗ Infant-driven feeding scale implemented
✓ Use of visual aids
✓ Parent education on feeding readiness, stress cues
and calming a stressed baby
✗ Output was measured
✗ Daily weight measured for first 3 days of
intervention
✓ Nasogastric tube remained in place to be used if
baby showed signs of stress during feeding
✓ Length of stay was an outcome measure
✗ Parent confidence was measured
✗ Increase in staff knowledge was measured
63

Baptist Health

Not specified

Training presentation for staff to implement cue-based
feeding within a NICU

Cue-based Feeding
• Feeding-readiness assessment before every feed
using scale
✗ Baby to be 32 weeks’ gestation
✓ Baby to be physiologically stable
✓ Recognition of hunger cues
✓ Monitor feeding tolerance for example negative
physiological changes
✗ Monitor weight
✓ Feed via nasogastric tube, if required
✓ Assess feeding quality after every feed
Southern West Midlands Newborn
Network64
Bottle Feeding Guideline

Bottle feeding

Guideline for hospitals with the network on bottle
feeding
✓ Maximise parents’ involvement in feeding and care
✗ Minimum gestational age of 34 weeks
continued
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TABLE 4 Analysis of policies and guidelines (continued )

First author and document title

Breastfeeding and/or
bottle feeding

Purpose and main points
✗ Care activities should conserve energy
✓ Observe for physiological stability prior to feed
✓ Observe for feeding cues
✗ Provide a calm environment to feed
✗ Slow flow teats
✗ Bottle feed swaddled
✗ Bottle feed in a side-lying position
✗ Paced feeding
✗ Maximum feed time of 30 minutes, with rests
if required
✓ Staff training and updates

Southern West Midlands Maternity Breastfeeding and bottle
and Newborn Network65
feeding
Progression from Tube to Oral
Feeding (Breast or Bottle)

Guideline introducing a modified responsive feeding
flow chart for preterm infants progressing from tube
to oral feeding
• Cue-based feeding is slowly introduced to the
feeding schedule
•

Flow chart for clinical staff to follow

✓ Quality of feed is defined and more important
than the quantity fed
✓ Quality of each feed assessed
✓ A successful feed would be one based on start
and stop cues
• No longer than 4 hours between feeds but
preferred to be no longer than 3 hours
✓ Nasogastric tube in place during transition
✓ Offer breastfeeding whenever cueing is seen,
regardless of planned feeding schedule
✓ Encourage parent involvement in care
✓ Top-up when assessment of feed indicates it
is required
✗ Weight measured every 2 days
✗ Monitor output
✗ Bottle feeding should be paced
✗ Bottle feed in an elevated side-lying position
✓ Recognise stress cues and stop feed immediately
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TABLE 4 Analysis of policies and guidelines (continued )

First author and document title

Breastfeeding and/or
bottle feeding

Purpose and main points
✗ Monitor volume intake for bottle feeders and
ensure prescribed volume is achieved
✓ Bottle feeding assessment chart
✓ Breastfeeding assessment charts

UNICEF UK The Baby Friendly
Initiative66

Breastfeeding and bottle
feeding

Information sheet detailing the UNICEF BFI standards
of responsive feeding
✓ Breastfeeding when baby shows hunger cues or
signs of distress

Responsive Feeding: Supporting Close
and Loving Relationships

✓ Staff training on the new UNICEF UK BFI standards
✓ Engaging conversations with mothers around their
expectations of feeding
Winnipeg Regional Health
Authority67

Breastfeeding and bottle
feeding

Clinical guidelines for enteral feeding of preterm and
high-risk neonates
✗ Weekly head and length measurements

Enteral Feeding and Nutrition for the
Preterm and High Risk Neonate

✗ Twice-weekly weights measured, adjusting volume
of feed for baby accordingly
✓ When necessary, allow rest time during feed
✓ Skin to skin
✓ Kangaroo care
✗ Baby born at a gestation < 33 weeks progress
through the SINC (safe individualised nipple
competence) protocol
✗ First oral breastfeed should be at a pumped breast
✓ Infants must have physiological stability prior
to feeding
✗ Non-nutritive sucking
• Assess feeding progression every 24 hours
✓ Stop feeding at signs of physiological instability
and give remaining feed by naso-gastric tube
✗ Consider weight testing for breastfeeding baby
• Cue-based or semi-demand feeding when baby
shows adequate progression
•

Feed every 3 or 4 hours

✗ Side-lying bottle feeding
UNICEF UK The Baby Friendly
Initiative68

Breastfeeding and bottle
feeding

Guidance documents from UNICEF on BFIs within NNUs
✓ Education for all clinical staff on feeding cues

Guidance for Neonatal Units
✗ Promotion of breastfeeding
continued

Copyright © 2021 McFadden et al. This work was produced by McFadden et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

17

LITERATURE REVIEW

TABLE 4 Analysis of policies and guidelines (continued )

First author and document title

Breastfeeding and/or
bottle feeding

Purpose and main points
✓ Support and work in partnership with parents
✓ Recognition of behavioural cues by both staff
and parents
✓ Written and visual aids to support conversations
and information-sharing
✓ Recognising and responding to stress signals
✓ Frequent skin to skin
✓ Bottle feed in response to cues
✓ Monitor regulation of sucking and breathing when
bottle feeding
✓ Nasogastric tube feeds when required
✓ Avoid force feeding
•

Feed in a semi-upright supported position

✗ Oral care with EBM
✗ Early expressing of breast milk and support to
sustain expressing
✓ Skin to skin
✓ Educating and supporting parents to recognise
and be responsive to their baby’s cues
•

Minimum of 8 feeds in 24 hours

✓ Update parents of care their baby received in
their absence
Birmingham Women’s and
Children’s NHS Trust and Barts
Health NHS Trust69

Bottle feeding (although
images of breastfeeding
also included)

Every Feed Matters: Developmentally
Supportive Feeding on the NICU

Presentation on the role of speech and language
therapists in the transition to oral feeding in NNUs
and how neonates develop to oral feeding
✓ Importance of supporting neonates to develop
positive emotions relating to feeding
✗ Non-nutritive sucking
✓ Skin to skin
✓ Touch
✓ Feeding should be based on quality rather
than quantity
✓ Babies display readiness and stress cues
✗ Stress cues are not as well known as readiness cues
✓ Physiological and behavioural responses to stress
displayed by babies
✗ Paced bottle feeding
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TABLE 4 Analysis of policies and guidelines (continued )

First author and document title

Breastfeeding and/or
bottle feeding

Purpose and main points
✓ Bottle feed in an elevated side-lying position
✗ Swaddled when bottle feeding

Norfolk and Norwich University
Hospitals NHS Foundation Trust70

Breastfeeding and bottle
feeding

NHS infant feeding policy aiming to increase
breastfeeding rates and improve safe feeding among
bottle fed baby

Trust Infant Feeding Policy
✓ Skin to skin
✗ Encourage and support expressing
✓ Recognition and responding to feeding cues for
breastfeeding and bottle feeding
✓ Mothers taught to recognise effective feeding
✗ Paced bottle feeds
✓ No force feeding through the recognition of stop cues
✓ Sharing of information to enable parents to make
informed decision-making
Alberta Health Services71

Breastfeeding and bottle
feeding

Clinical guideline aiming to reduce risk and enhance
baby’s feeding experience

Oral Feeding Guideline
✓ Feeding commenced based on baby’s readiness to
oral feed not their gestation
✗ Non-nutritive sucking to develop sucking skills
✓ Skin-to-skin care
✓ Identification of cues
✗ Bottle feeding side-lying position
✓ Feed at baby’s pace
✓ Tube feed when required
✗ Test weighing for breast-fed babies to calculate
milk intake
✗ Use bottles for top-up for breastfed babies if
required, after nasogastric tube removed
✗ Maximum feed time of 30 minutes
• Encourage cue-driven rather than volume-driven
feeding once nasogastric tube removed
McMaster Children’s Hospital and
St Joseph’s Healthcare72
Cue-based Feeding in the Neonatal
Nurseries

Breastfeeding and bottle
feeding

Information sheet for parents on the Infant Driven
Feeding Scale
✓ Advocates cue-based feeding
✗ Infant Driven Feeding Scale used to aid transition
continued
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TABLE 4 Analysis of policies and guidelines (continued )

First author and document title

Breastfeeding and/or
bottle feeding

Purpose and main points
✓ Combines clinical planning and baby’s readiness to
oral feed
✓ Quality of feed is more important than the
quantity of intake

Wolf 201873

Breastfeeding and bottle
feeding

FUN-damentals of feeding in
the NICU

Presentation, providing the evidence supporting a
cue-based feeding approach within a NICU and offers
a number of interventions available to aid transition
✗ Non-nutritive sucking
✓ Skin to skin
✗ Oral motor stimulation
✗ Oral care with EBM
✗ Step wise plan
✗ Alberta Oral Feeding Progression Plan
✗ Co-regulated feeding
✓ Describes subtle stress cues given by a baby
✓ Stop cues
•

BC Women’s Hospital and Health
Centre74

Breastfeeding and bottle
feeding

Cue-based Feeding Guideline: NICU

Side-lying feeding position for bottle feeding

Health authority guideline for introducing cue-based
feeding in their NICU
✓ Assess baby’s ability to oral feed
✓ Provide opportunities when readiness cues
are shown
✓ Respond to stop cues
✓ Assess feeds based on quality being more
important than quantity of intake
✓ Parents are partners in decision-making and care
of their baby
•

Open to all babies

✗ Education for mothers on expressing
✓ Skin to skin
✓ Comforting touch encouraged
✓ Training for family members to recognise start and
stop cues
✗ Pacing of bottle feeding
✓, included in the Cubs intervention; ✗, not included in the Cubs intervention; •, modified version in the Cubs
intervention; EBM, expressed breast milk.
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Summary
The systematic review included 25 studies, of which 10 were RCTs, nine were quality improvement
projects and six were observational studies. The quality of the studies was low, with all but one having
a high risk of bias. Two key components of all the interventions were a cue-based feeding protocol and
training for staff and parents. Only two interventions reported a theoretical basis. Across all studies,
22 BCTs were identified, of which the most common was providing instructions on how to perform the
required behaviour. The studies incorporated 41 different outcomes, the most common of which were
daily weight gain, length of stay in NNU, and length of time to full oral feeding. Although we found
one additional small trial, our results do not change the conclusions of the Cochrane review22 that the
evidence in favour of cue-based feeding is of low quality and should be treated cautiously. The analysis
of policies and guidelines included 15 documents: six from the UK, five from Canada, three from the
USA and one based on a literature review. The findings highlighted common features that were taken
forward to the consensus-building workshop to inform the development of the Cubs intervention
(see Chapter 7).
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Chapter 4 Case studies of cue-based feeding

I

n this chapter we report three rapid organisational case studies of units that had embedded
cue-based feeding, and highlight the learning for the development of the Cubs cue-based
feeding intervention.

Aims
The aim was to generate a contextualised picture of cue-based feeding strategies for preterm infants in
NNUs by exploring experiential knowledge and clinical or behavioural approaches that facilitated the
practice. The case study goals were to confirm and detail key practices identified through literature
review and consultation, with neonatal medical and nursing expertise provided by the Stakeholder
Advisory Group.
The three participating NNUs were the Princess Royal Maternity (Glasgow) in Scotland, and Uppsala
University Hospital (Uppsala) and Falun Hospital (Falun), both in Sweden. These units were identified
by members of the Stakeholder Advisory Group as suitable for inclusion on the basis of pre-existing or
embedded cue-based feeding approaches.

Method
Case studies can be focused on a group of people for a particular purpose and be designed to examine
examples or phenomena that illuminate activity and behaviour within a real-life context.75 The case
studies described here involved observational visits to the clinical area, informal interviews with key
informants (including senior nurses and consultant neonatologists) and access to relevant documentation,
policies, guidelines and training materials.
Based on the characteristics of the trials included in Watson and McGuire,1 key features that were
anticipated would inform the Cubs intervention included how to recognise infants’ readiness-to-feed
cues; frequency of assessment of readiness to feed; understanding infants’ cues of physiological stability
or instability during a feed; how to recognise satiation cues and when to stop an oral feed; minimum
and maximum time between feeds; how to assess need for and when to give ‘top-up’ feeds by tube;
stages of transition to full oral feeding; monitoring infant well-being, and mother/parent confidence
and satisfaction with feeding. This information was reviewed and refined by expert neonatal medical
and nursing partners to create a template for case study data collection, prior to visiting the units.
The template consisted of 46 questions grouped into broad categories to organise the collection of
observational, documentary and verbal information on cue-based feeding strategies. The categories
included population (infants eligible for cue-based feeding); feeding cues (how cues were defined);
practicalities of feeding (‘the what’ and ‘the how’ of administering enteral nutrition); clinical markers
(what guided clinical decisions or precautions were taken); written resources and policies; parent and
staff experiences, and general reflections.
Each unit was visited once between July and October 2018. The visits lasted between 4 and 5 hours
and were conducted by two members of the research team: a health psychologist and a neonatal
nurse specialist, each experienced in their respective fields. Both researchers were always present
and completed the template separately, making contemporaneous notes and observations during the
visit. After visits were completed, notes were transcribed, compared and analysed based on the aims
and goals of the case studies.
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Findings
The results of each case study are presented based on key differences in their approach in terms of
the population of infants eligible, how the cues were assessed and implementation considerations.

Unit 1 (Princess Royal Maternity, Glasgow, UK)
Population of eligible infants
Infants receiving intensive care were excluded from the study. Infants > 32 weeks’ gestation and not
requiring intensive care were offered cue-based oral feeding. Infants < 32 weeks’ gestation were
assessed for clinical stability and required a medical decision to be offered cue-based feeding.

Assessment of cues
Eligible infants were assessed using a five-step ‘readiness to feed’ scale. The absence or presence of
recognised start or stop cues was identified by staff and/or parents and allocated the appropriate
score. Oral feeding was withheld, offered or discontinued on this basis. Cue assessments were
documented using the five-step tool framework before and during feeds.

Implementation
All staff were trained in the approach to cue-based feeding as a targeted quality improvement strategy.
The five-step ‘readiness to feed’ scale applied to both breast- and bottle-fed infants, but an additional
tool was used to guide reduction of supplementary feed volumes via gastric tube (top-ups) for breastfed
infants. Infants had a prescribed volume to achieve in 24 hours which aimed for an increasing body
weight trend over 1 or more days. The tool to guide reducing feeds recommended chunked reductions
(i.e. by one-quarter, by half) in top-up volumes, based on quality-of-feed observations and through
discussion with the mother. Kangaroo care was strongly encouraged when parents were available and
wished to do this; however, infants were often dressed by the time cue-based feeding commenced so
oral feeds were not necessarily pre-empted by this.

Unit 2 (Uppsala University Hospital, Uppsala, Sweden)
The population of eligible infants
A limited number of infants were excluded because they were orally ventilated (oral feeding therefore
was not possible) or exclusion was medically indicated (generally infants with significant gastrointestinal
disorders). The use of cue-based feeding was fully infant-driven with no minimum gestational age or
formal assessment. Infants were offered the mother’s choice of oral feed as soon as they actively sought
out the breast during kangaroo care. Unrestricted and prolonged kangaroo care was proactively offered
in all cases, even in the case of infants born at as early as 21–22 weeks’ gestation.

Assessment of cues
Experiential, informal observation of start and stop cues was made by staff, many of whom had completed a
4-day training programme on infant neurodevelopment: Family and Infant Neurodevelopmental Education
(FINE). There was also support from qualified Newborn Individualized Developmental Care and Assessment
Program (NIDCAP)76 trainers. This knowledge was translated to parents and new staff through informal
bedside teaching from the time of admission, regardless of the gestation of the infant. Although the quality
of feeds was documented, cues were not, with responsibility for cue recognition shifting quickly to parents.

Practicalities of implementation
Pre- and post-feed test weighing was routinely used to assess the intake of breastfed infants. There
were no limits on time or frequency of feeds, but a prescribed daily volume was set by medical guidance.
A template specified by how much the total volume of feed could be reduced over 24 hours, which
allowed flexibility from feed to feed. Many variables identified in the policy guidance (e.g. frequency,
quality, sleep states, weight at feeds and over time) could influence the duration over which this occurred.
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Some clinical nursing judgement was required to negotiate these variables in combination with test
weighing and discussion with the mother regarding top-ups.

Unit 3 (Falun Hospital, Falun, Sweden)
The population of eligible infants
The population of eligible infants was similar to that of Uppsala University Hospital; however, as this
was a unit offering a lower level of intensive care facilities, complex infants or those of < 28 weeks’
gestational age were transferred to a tertiary unit. Infants who were > 28 weeks’ gestation were
included unless they were ventilated or their exclusion was medically indicated (generally because of
suspected gastrointestinal infection, as more serious issues would result in a transfer to higher care).

Assessment of cues
The UNICEF image chart and a ‘wheel of cues’ were used to assess when to start feeds, but an
informal judgement-based approach was used to decide when to stop feeds. Any instability or issues
with a specific feed informed the approach at the next feed. Documentation included quality of feed
and start cues, but not stop cues. Training for most staff was informal and ad hoc (supported by one
staff member with NIDCAP training). Kangaroo care was unrestricted, and parents were encouraged
to learn and respond to cues early.

Practicalities of implementation
A combination of cue and scheduled approaches was in evidence; for example, very frequent feeding
would see an adjustment in top-ups. A formal tool was used to guide small reductions in prescribed
volumes gradually using daily weight. This assumed eight feeds a day and a 5 ml reduction in each
feed, over 1 day, and further reductions (in 5-ml increments) were applied if daily weight gain was
medically acceptable.

Clinical considerations
Although there were key differences in the approach to cue-based feeding, there were clinical
similarities across the three sites; for example, a maximum limit of 3 hours between feeds was applied
regardless of cues, and this was relaxed only when feeding was established. There was a clear focus on
the importance of assessing the efficacy of breastfeeding rather than just applying the tools available
to support the identification of feeding cues. All units used prescribed daily feed volumes and relied on
weight and head circumference trends to ensure that nutritional, growth and development needs were
achieved. This was an important feature of NNU care and a key driver in the clinical management of
infants in this environment.

Facilitators
Operational approach
There were similarities in operational approach and unit ethos demonstrated by the enabling of
kangaroo care, encouragement of breastfeeding and enabling of parents to be primary caregivers.
Managerial support was also a principal factor in driving change, particularly for access and time for
education and training for staff, the development of protocols and policy guidance, and the provision
of accessible educational materials for all at the cot-side.

Education
There was recognition across all three units that the education of staff and parents is fundamental to
embedding cue-based feeding approaches. Teaching was strongly orientated towards parents assuming
responsibility as the primary interpreters of infant cues. A range of methods were used to increase the
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knowledge and practice of cue-based feeding. Educational materials such as posters or charts were
available at the bedside for easy reference, and all units used the UNICEF cue guide featuring images
of term-born infants. Interactional learning also took place, including bedside teaching, peer-to-peer
education and reflective learning. Each unit also utilised champions or trained supporters who exhibited
behavioural modelling and offered informal teaching.

Environment/equipment
The provision of rooms for parents to stay near their infants was standard, although there were
differences in the type of accommodation available. In Glasgow, single rooms were available within the
unit. They were relatively self-contained and situated in a designated ‘rooming-in suite’ and offered to
mothers of infants transitioning to discharge. Fathers could also be accommodated. One double room
within the NNU was used only for the parents of the sickest infants. The Swedish units were spacious
by comparison and could accommodate adult beds in each intensive care space to enable parents to
sleep adjacent to their infants. The two Swedish units did not use the traditional infant incubators
(‘closed’ unit with side panel access) predominant in Glasgow; rather, they exclusively used open beds
with removable hoods. As care was stepped down to high-dependency or special care, infants moved
into private rooms with their parents (and sometimes siblings or extended family) for the rest of the
stay. Kitchen facilities equivalent to a typical home were available to families in Sweden, including
freezers, full-sized cookers and dining space. In Glasgow, the available facilities were more limited,
comprising a kettle, fridge and microwave, in addition to a sitting area.

Sociocultural factors
Differences in the social care policies of Sweden and the UK resulted in a significant difference in
the lived experience of staff and families in NICUs. The Swedish national insurance system facilitates
parents’ presence at the NICUs. Both parents can access a benefit that covers up to 80% of their
salary and allowed them to take leave from work to attend to their child in hospital. Parents are
also entitled to 480 days of shared paid parental leave for every child, which does not start until
infants are discharged home and can be taken up until the child is 8 years old. In Scotland, at the time,
there was no equivalent to the child-in-hospital benefit support, with standard maternity/paternity
leave commencing from the child’s birth. Additional unpaid parental leave amounting to a maximum
of 18 weeks (90 days) can be taken at any time until the child is aged 18 years. This represents a
significantly less generous package in both time and financial support. This clearly influenced the way
in which staff and parents could approach time in the unit. The sites at Falun and Uppsala applied a
‘zero separation of family’ philosophy (an expectation matched by parents), with a family member in
attendance 24 hours per day, whereas in Glasgow parents were strongly encouraged to be present,
but any expectation was mitigated by what families could reasonably achieve.

Key learning
In Sweden, cue-based feeding practices were more established than in Glasgow, where the practice
had been introduced only during the preceding year. Both Swedish units reported that, historically,
there were some challenges, with older, more experienced, staff expressing a preference for scheduled
feeding. However, there were key factors that helped address their concerns about risks. NNUs
across Sweden collected extensive mortality and morbidity outcome comparison data for their infants.
The unit in Uppsala was able to identify better outcomes than other units across several measures in
these data. Staff in the unit believed that this was attributable to its approach to kangaroo care and,
by extension, the fact that practices that were facilitated by this, such as cue-based feeding, became
more acceptable. Staff at the unit in Falun also described similar challenges, with some staff resisting
cue-based feeding, but they believed that a recent move to a purpose-built unit with better facilities to
facilitate zero separation and increased kangaroo care helped to reduce resistance. Staff in Glasgow
did not report any significant challenges in implementing their cue-based feeding strategy, identifying
a willingness to accept the change as quality improvement.
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Access to training was not perceived as sufficient in every area. Staff in Falun expressed a desire
for more formalised education to be available either for or by NIDCAP trainers, particularly to help
to support decision-making on the quality of feeds. Experience was seen as an important facet of
managing the approach to top-ups in Falun, and there was some difficulty in articulating the clinical
decision-making that guided this, suggesting that unconscious competence77 was directing the decision.
It was evident across the case study sites that assessing the quality of feeds and the approach to
top-ups required some degree of clinical judgement, as it was impossible to ascertain the volume an
infant had swallowed at a breastfeed. This may explain the preference for scheduled feeding among
more experienced staff in Sweden. Despite differences in approach, each unit had operationalised
elements of top-up management to provide a degree of certainty in achieving prescribed volumes and
nutritional needs by reducing reliance on interpretation or judgement. In Glasgow, this involved using
minimum gestational age, increasing the infant’s likelihood of sufficiently mature reflexes, as well as a
quality feed tool to guide the decision. Falun’s semi-scheduled approach meant that relatively small
incremental volume reductions were of low impact and could be carefully guided by weight trends
over time, and Uppsala utilised test weighing to make assessments of actual intake.
What should not be underestimated, in terms of the impact on families’ experience of cue-based
feeding approaches, was the sociocultural difference evident between Scotland and Sweden. Very
few infants received bottles in Falun or Uppsala and there was very little bottle-feeding equipment and
very few breast milk substitutes available in the units to offer this, as breastfeeding was the accepted
norm. Sweden has a very high breastfeeding rate compared with the UK. Staff here also expressed
their ardent belief in preterm infants’ ability to demonstrate and follow through on cues in their own
time, especially if they received unrestricted kangaroo care. Their commitment to unrestricted
kangaroo care was demonstrated by having adult beds at the cot side and the use of ‘open’ incubators
to reduce physical barriers. Sweden also had many advantages in terms of well-funded social welfare
benefits, extensive parental leave and spacious well-facilitated ‘living’ environments available to
Swedish families. There was an implicit recognition in these measures that families’ and infants’ normal
state is to be together at all times. This did not just facilitate a zero-separation philosophy from staff
and families, it demanded it. The feasibility of this approach is unlikely to be replicable to the same
extent in the UK. Reduced family–infant interaction has an impact on the opportunity for kangaroo
care and may affect opportunities for cues generally to be both recognised and responded to from a
very early stage. This, arguably, suggests that a higher level of nursing input into the delivery of care
and caveats for introducing cue-based approaches may be necessary.

Limitations
The limitations of these case studies are that they represented an informal, time-limited snapshot of
cue-based feeding approaches in three purposefully selected NNUs. A large amount of information
was collected, and presentation of the results represents a rapid ethnography78 rather than an in-depth
analysis of behaviours and practice. A key strength of these case studies was using two researchers with
significant experience in neonatal intensive care nursing and in health psychology. The combination of
the differing lenses on the clinical and behavioural aspects of cue-based feeding afforded a rounded
perspective on which to inform the development of an intervention.
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Chapter 5 Survey of neonatal units to
determine current practice

A

s there is no consensus on how to manage the transition from tube feeding to full oral feeding and
there was no information about current approaches and practices across the UK, we conducted a
telephone survey of a purposive sample of UK NNUs.

Aim
The aims of the survey were to map and understand the range of approaches to the transition from
tube feeding to full oral feeding in the UK including the scope of routine data collection systems,
training needs of staff, and the variation in practice to understand ‘usual care’ that would form the
control arm of a future trial.

Method
A purposive sample of 20 NNUs was selected from across the 220 units in the UK. The selection of units
was based on the geographical location, designated unit level, cot capacity, population and urban–rural
setting. Initially, units were contacted on behalf of the study team by regional representatives of the
Neonatal Networks. Where there was no response, contact was followed up by a representative from
the relevant Clinical Research Network for the trust/health board. Out of the 20 units sampled, 18 units
indicated a willingness to take part; two units did not respond to the invitation.
Each unit that indicated a willingness to participate nominated an individual, or individuals, to be
interviewed. Once units had agreed to be contacted, an introductory call was made by a researcher
from the study team. The purpose of this call was to discuss the aim of the telephone survey, to discuss
the participant information sheet and to arrange a suitable time and date for a telephone interview.
Verbal consent was sought at the outset of the telephone interview.
The interviews were conducted by a member of the research team using a semistructured interview
schedule based on the aims of the survey. The duration of interviews ranged from 18 to 56 minutes;
the mean length was 35 minutes. The units varied from level 1 (special care) to level 3 (neonatal
intensive care). The number of cots in the units ranged from 6 to 53. The job roles of interviewees
included infant feeding advisor (n = 6), specialist speech and language therapist (n = 5), staff nurse
(n = 4), senior charge nurse (n = 2), clinical/practice educator (n = 2), unit manager (n = 1), clinical nurse
lead (n = 1), neonatologist (n = 1) and neonatal consultant (n = 1). There were four participants in one
interview, two in another, and the remaining participants had individual interviews.
Interviews were recorded, transcribed and analysed using a thematic approach.79 Initial coding was
conducted independently by two researchers. The final themes were discussed and agreed with the
research team.
Approvals were granted by NHS East of Scotland Research Ethics Committee (LR/18/ES/0059) and the
Health Research Authority.

Findings
An overarching theme was typologies of change. This referred to the various stages in the process of
change towards introducing cue-based feeding described by participants. Three typologies of change
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were evident in the descriptions of units’ approaches to the transition from tube to oral feeding: ‘not
considering change’, ‘considering change’ and ‘making changes’. A further subtheme was ‘variations in
practice’. Descriptions of these subthemes utilised the characteristics, ethos and practices of units, as
well as the micro language, namely change talk,78 to categorise the stage of change of each unit at the
time of the telephone survey.

Not considering change
Three of the 17 units were not contemplating changes to their protocol around the transition from
tube to oral feeding. These units were typically smaller (range 10–22 cots) and were level 1 (n = 1)
or level 2 units (n = 2). None had Bliss accreditation, while only one was part of a hospital which had
UNICEF UK BFI accreditation. Rates of breastfeeding and kangaroo care were generally low (30–40%).
The predominant model of care in these units was described as family-centred care.
Although unit policy was not to implement cue-based feeding policies, there were individual members
of staff who advocated cue-based feeding:
I keep pushing [for changes] . . . I put up [information on responsive feeding] on the notice board and then
I’ll say to staff ‘oh that baby is looking for a feed’ and they will do it if I say to them. But if I wasn’t there
they wouldn’t do it or would just give a tube feed.
Unit 4
Within these units, the biggest barrier to implementing a cue-based feeding protocol was suggested to
be the attitudes of other staff, both nursing and medical, which tended to be focused on feed volumes:
Adverse events have occurred when bottle feeding because I suppose it’s nursing staff who think no you
will finish this, you will take this and just the old system . . . you have to take this amount so you will
take it.
Unit 4
I think a big thing is the dependence still on the quantity that is recorded to get into a baby . . .
although we wouldn’t like to still think of ourselves as medicalised it’s still mls to kg.
Unit 12
The variation in staff’s practices relating to the transition from tube to oral feeding seemed to be
based on individual experience, confidence and attitudes:
. . . there can be quite a noticeable difference between staff and how they cut down on milk. It really
depends on their confidence and experience . . . there is a lot of trial and error in deciding how well an
infant is transitioning from tube to oral feeding and it depends on your experience and confidence in
identifying this.
Unit 13
For these units, routine, in terms of sticking to a schedule, was important for staff:
I do feel we still have people who go ‘no, you’re not due for another hour’ and really the baby is showing
signs . . . I do feel it’s become ingrained in neonatal units . . .
Unit 13

Considering changes
Many of the participating units (n = 13) were considering what changes could be made in their
approach towards the transition from tube to oral feeding, in the form of departmental procedures,
training for staff, or support for parents. These units were more likely to have Bliss and/or UNICEF UK
BFI accreditation and to report an increase in breastfeeding rates in the previous year. These units
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tended to be small to medium-sized units and to be moving towards the implementation of family
integrated care:
We are trying to bring in family integrated care and move away from medicalised types of care. We want
to shift old thinking on cue-based feeding.
Unit 1
This change in the model of care the unit subscribed to was reported also to lead to changes in the
overall ethos of the unit and relationship with parents. Interviewees suggested that parents were viewed
as partners in care and encouraged to be actively involved in providing care alongside nursing staff:
We encourage parents to be on the unit as much as possible and encourage them to feel a valued partner
in their baby’s care.
Unit 3
Although these units were considering what changes could be made, some staff were described as
actively implementing cue-based feeding. However, these staff were reported to be in the minority and
change at a wider systemic level was needed. As unit-wide change was yet to take place, the approach
to feeding was still reported to be largely focused on volume and schedule.
In terms of the approach to the transition from tube to oral feeding, these units described using nonnutritive sucking prior to starting oral feeds, and would base the decision to transition on the infant’s
gestational age. Units that had greater multidisciplinary input (e.g. speech and language therapists)
appeared to be more likely to be encouraging the practice of cue-based feeding.

Making changes
Two units reported that they had actively made changes (n = 2). Both units were level 2 units with a
small number of cots (10–22). One unit had level 1 UNICEF UK BFI accreditation, while the other
unit had level 2 accreditation. Both units had neonatal infant feeding advisors on site. They also had
dedicated input from speech and language therapists. Family integrated care was said to be embedded
within the ethos of the units. Respondents from these units described actively developing specific unit
guidance relating to the transition from tube to oral feeding:
We have guidance in all the nurseries about breastfeeding and babies’ cues. We do sessions as part of
family integrated care to make families aware of their babies’ readiness cues. We have no set guidelines
as we feel that everything is unique to the specific baby, so that’s why we provide guidance rather
than guidelines.
Unit 11
Staff had access to training that was related to cue-based feeding and plans to develop more specific
training and tools around cue-based feeding, such as leaflets for parents, were reported:
We put the training in first and have a lot of discussions around [cue-based feeding] before we actually
start implementing [recording of feeding readiness and quality of feeds in feeding notes] . . . although the
paperwork has come afterwards it really has been underpinning everything we have been trying to do
over the past couple of years.
Unit 10

Areas of variation
Although there were some similarities across all the units, there were several areas of practice that
differed. The minimum corrected gestational age for the transition from tube to oral feeding was
reported to be anywhere from 32 to 34 weeks, while some units had no minimum corrected gestational
age and instead relied on assessing each infant on a case-by-case basis. Some units used feeding support

Copyright © 2021 McFadden et al. This work was produced by McFadden et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

31

SURVEY OF NEONATAL UNITS TO DETERMINE CURRENT PRACTICE

techniques such as non-nutritive sucking, or orofacial stimulation, while others did not describe using
any. To assess cues, some units relied on existing tools (e.g. UNICEF UK BFI Breastfeeding Assessment
Tool80), while others relied on visual observations of the infant and intuitive knowledge to help make
sense of what the infants’ behaviour was communicating. The types of exclusion criteria for cue-based
feeding included physiological instability, other medical intervention (e.g. high-flow or low-flow oxygen)
and/or congenital disorders. In terms of assessing the need for top-up feeds, some units relied on a
prescribed amount, wheras others based their decisions on a nurse-led assessment, and still others
on mother-led assessment. Some units used tools to assess top-ups (UNICEF UK BFI Breastfeeding
Assessment Tool80). Decision-making around when an infant should transition from tube to oral
feeding could be medically led, nurse led, multidisciplinary and/or include parental involvement.

Summary
This chapter describes the findings of a telephone survey of 18 purposively selected NNUs across
the UK. The findings show a wide range of practices and approaches to the transition from tube to
oral feeding for preterm infants. The analysis suggested three stages in the change process towards
cue-based feeding; a smaller number of units were not considering making any changes, or were
actively implementing cue-based feeding, while the majority were considering but had not yet
implemented systemic change to cue-based feeding. Also of interest is that in all units, regardless of
where they are situated on this typology of change, there are individual staff who are enthusiastic
about cue-based feeding, and those who were described as resistant to change.
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Chapter 6 Qualitative research with
parents and staff

T

o supplement the evidence from the literature review, policy and guidelines analysis, case studies
and telephone survey, we conducted qualitative research in the three sites in which we intended to
implement the intervention and conduct the feasibility study.

Aims
The aim of this component of the project was to understand parents’ and health-care professionals’
views and understanding of cue-based feeding to inform the intervention, particularly the training
component.

Methods
We conducted focus group discussions and/or individual interviews with a convenience sample of
15 parents (12 mothers and three fathers) and 32 health-care practitioners. Health-care practitioners
were invited to take part in the interview through an e-mail sent by the senior charge nurse or matron
in each unit. Interviews took place during working hours. Those who were interested in participating in
the study contacted the site research nurse, who arranged the time and location of the interview. Where
possible, interviews were conducted as focus group discussions, but, owing to staffing constraints, it
was necessary to conduct some interviews individually. Participating health-care practitioners included
neonatal consultants, speech and language therapists, occupational therapists, neonatal nurses, nursery
nurses, health-care assistants and infant feeding leads.
Parents were invited to an interview by a member of their infant’s care team. When parents indicated
an interest, they were contacted by the site research nurse to arrange a time and date for the interview.
Although these were intended to be conducted as focus group discussions, those who were interviewed
indicated a preference for individual interviews. In addition, the reality of parents needing to attend to
their infants at various times meant that it was not always possible to arrange group interviews that
were suitable or convenient for everyone.
Interviews and focus group discussions were conducted by site research nurses guided by a
semistructured interview topic guide. Staff interviews lasted 37–52 minutes and parents’ interviews
10–25 minutes. The interviews were audio-recorded. We took a pragmatic approach to analysis; each
interview was listened to by a member of the research team, and notes of key points were taken.
The key points were organised into common themes.
Approvals were granted by NHS East of Scotland Research Ethics Committee (LR/18/ES/0059) and the
Health Research Authority.

Findings
Five themes were identified from the analysis of the data from health-care practitioners: knowledge
and attitudes; concerns about cue-based feeding; variations on practice; role of medical staff; and
education. Six themes were identified from the analysis of the interviews with parents: experiences,
identity, getting home, feeding cues, support and suggestions.
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Health-care practitioners
Knowledge and attitudes
All health-care practitioners interviewed said that they had a good understanding of cue-based feeding
and were positive about it. When asked to describe feeding cues, health-care practitioners mentioned
start cues only, such as head bobbing, rousing, stirring and the baby turning their head to the side.
Stop cues were not mentioned.
Most interviewees indicated that cue-based feeding was already in place in their unit and that their
role was to support parents to understand and implement cue-based feeding. However, some staff
indicated that other staff may feel that their role is threatened by giving parents more control.

Concerns
Despite the positive attitude towards cue-based feeding, some health-care practitioners expressed
concern about the clinical safety of cue-based feeding. Concerns centred on whether infants on a
cue-based feeding protocol would receive adequate nutrition, or experience hypoglycaemia. Nursing
staff saw it as their role to maintain the physiological health of the infant, and the perceived risks of
cue-based feeding were seen to be contrary to that. One staff member perceived their role as an
advocate for the infant to ensure adequate feeding.
There were also concerns mentioned about the criteria for a cue-based feeding protocol. Respondents
said that, owing to the variability in current practice, it was unclear what criteria should be used, and
that this could present a barrier to the development of a cue-based feeding protocol. One interviewee
suggested a minimum weight to start cue-based feeding. In contrast, another health-care practitioner
suggested that having defined criteria may mean that important physiological indicators of readiness
to feed may be overlooked in favour of following the predefined criteria as set out in the protocol. The
maturity of the baby was felt to be more important than a defined weight or gestation by this practitioner.

Variations in practice
Health-care practitioners’ descriptions of each unit’s approach to cue-based feeding varied. Areas of
variance included the criteria used to assess readiness to feed; whether infants were fed to a time
schedule or not; and whether or not a ratio of tube to oral feeds was followed during the transition
from tube to oral feeds. One practitioner suggested focusing on an infant’s physiological stability to
assess readiness to commence the transition to oral feeding, and another practitioner from the same
unit suggested that the presence of suck–swallow reflexes was critical. Practitioners from another unit
described a very structured approach in which the ratio of oral feeds to tube feeds was specified.

Importance of medical staff
Having medical staff on board with cue-based feeding was seen to be critically important. Although
medical staff were not necessarily involved in feeding, their attitudes towards cue-based feeding and
the advice that they provided to parents were perceived as being hugely influential. One medical
practitioner indicated that they saw cue-based feeding as important for infants’ development across
a variety of domains, and that their role was to support parents to understand this and to build their
comfort in feeding their infant in accordance with cues.

Education
Education was perceived to be key to the success of implementing cue-based feeding, and it was
widely believed that for education to be successful everyone (i.e. parents and all staff) needed to
access it. Although health-care practitioners endorsed education for staff, this was mostly around the
clinical application of the protocol, to reinforce and refresh their understanding of cue-based feeding.
In contrast, health-care practitioners believed that education for parents should focus on enhancing
their understanding of cues and how to respond to their infant, and could be delivered as part of wider
education provided to parents within the units.
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Parents
Parents’ experience
Most parents described their experiences of the transition from tube to oral feeding as focusing on
the quantity and duration of feed. Decisions about feeding were reported to be led by health-care
practitioners. Some parents stated that they were satisfied with this, but others found it a source of
frustration. Despite most decisions around feeding being reported to be led by health-care practitioners,
one parent described a collaborative and supportive approach when they made suggestions about
feeding to the medical team. This parent described how nursing staff were concerned about her infant
not waking up for 3-hourly feeds during the night, but were receptive when the parent suggested waiting
for 4 hours. According to the parent, this strategy led to the infant being fully orally fed within 1 week.

Identity
For many parents, being able to support their infant to feed was described as an important part of their
identity as a parent. It was a normal part of their caring role, which was in contrast to the medicalised
care their infant had needed up to that point. For some parents, it was the first time that they really felt
that they had been able to participate in their child’s care.
Parents who had previously experienced feeding a term infant described how the experience of
feeding a preterm infant meant that they needed to change their perspective, as everything was
different with a preterm infant.

Getting home
Parents described how feeding was the last hurdle before going home and signalled the end of their
infant’s time on the unit. Although this was exciting, it was also the most frustrating part of the journey.
One parent described how feeding became something that they had to do to get home, and this was
stressful. For another parent this meant that they became more focused on getting the infant to feed
so that they could demonstrate that the infant was ready to go home. Although focusing on cues was
perceived as important, it was seen to be secondary to the process of feeding.

Cues
Paying attention to their infant’s behavioural cues and attempting to make sense of their meaning was
something all parents described. However, parents did mention that there was trial and error involved
in working out what the infant needed. Following a cue-based feeding approach seemed intuitive for
some parents and, as a result, they felt frustrated by the adherence to a timed regime in the hospital.
In contrast, others preferred the scheduled approach. For some parents, feeding according to a schedule
would provide structure for the family and the infant once they were at home, whereas others felt it
was safer as it would ensure that the infant was receiving enough nutrition.

Support
Parents said that nurses were a key source of support and were readily available to help parents with
feeding. One parent described how the advice and support provided on the unit was much better than
the support a friend received after having a term infant, and this was largely because of the amount of
time spent in the NNU and in contact with staff (providing an example of a member of staff spending
1 hour supporting her to get her infant to latch onto the breast). Another parent appreciated being
given advice on how to stimulate her milk supply and being provided with emotional support without
being pressurised to breastfeed. Although other forms of advice and support were available, personal
support from nurses was preferred by parents.

Suggestions
Parents were asked for ideas on how to encourage cue-based feeding. Most parents discussed posters
they had seen around the unit and described how useful they were. Some parents suggested that a
film or observing someone feeding according to cues would help their understanding. Others indicated
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that a way of recording achievements would help them reflect on and recognise their infant’s progress.
However, parents were clear that, whatever resources were provided, they would not be a substitute
for the individualised and supportive approach provided by the nursing staff.

Summary
In this chapter we describe the findings of qualitative interviews with staff and parents regarding
their current experiences and approaches to the transition from tube to oral feeding. From the analysis
it was evident that the health-care practitioner perspective was that most staff in their unit were
implementing a cue-based approach. Although health-care practitioners reported implementing cuebased feeding in practice, their descriptions suggest that a version of cue-based feeding was being
used but not as it is defined in the literature. It was also evident that staff have concerns about the
safety of cue-based feeding that may hold back full implementation. A further educational issue for
consideration is that staff did not appear to be familiar with stop cues. It was clear from the staff
data that a multidisciplinary approach is needed to implement a change to cue-based feeding.
In contrast to the staff perspective, parents’ experiences suggest that a scheduled approach is more
common. The variations in practice reported by health-care practitioners suggest inconsistency.
This inconsistency could explain why parents’ experiences were different from those of health-care
practitioners. From the parents’ perspectives, it also appeared that some health-care practitioners
struggled to explain the reasons for different approaches (e.g. for waking an infant for feeds during
the night). Discharge from the NNU was clearly a focus for parents, and this appeared to lead to some
pressure around oral feeding. Parents clearly appreciated the support for feeding provided by nursing
staff. Parents’ suggestions for supporting cue-based feeding included learning resources, such as
posters and a film, and a means of tracking the progress of their infant.
In Chapter 7, we describe how the information reported in this chapter, together with the literature
review, analysis of policies and guidelines, case studies and telephone survey, was used to inform the
development of the intervention.

36
NIHR Journals Library www.journalslibrary.nihr.ac.uk

DOI: 10.3310/hta25740

Health Technology Assessment 2021 Vol. 25 No. 74

Chapter 7 Co-production of the intervention
Introduction
The intervention was co-produced with stakeholders and was informed by the evidence gathered in
the previous stage: the systematic review; the analysis of policies and guidelines; three case studies
of NNUs with embedded cue-based feeding; telephone interviews with 18 NNUs across the UK;
and qualitative interviews and focus group discussions with staff and parents in three NNUs. In this
chapter we describe the process of developing the intervention and the intervention components.
The overall aim was to co-produce an evidence-informed, adaptable, manualised intervention that
included staff and parent educational support for feeding preterm infants at the transition from tube
to oral feeding in response to feeding cues and signs of infant stability.

Methods
The aim was achieved through three key activities:
1. development of a matrix of intervention options
2. a consensus-building workshop
3. co-production of the intervention.

Matrix of intervention options
Based on the synthesis of evidence from WP 1, the study team created a matrix of intervention options
(see Table 5) for the components and content of the intervention underpinned by a logic model of causal
assumptions (see Table 6). The matrix was formulated so that the evidence informing each option was
identified, and with a series of questions to be taken forward to the consensus-building workshop.

Consensus-building workshop
The aim of the workshop was to agree the intervention components, content and format, and the
approach to education and training for health-care practitioners and parents. It was attended by
parents (n = 5), health-care practitioners including neonatal nurses (n = 7), a neonatologist (n = 1),
speech and language therapists (n = 4), neonatal infant feeding leads (n = 5), members of the research
team (n = 5) and research nurses/midwives (n = 3).
The workshop commenced with a short presentation of the methods and findings of WP 1 and was
followed by activities in which small groups discussed the options for different elements of the intervention.
Groups were provided with the options and the evidence on which the options were based. Each group
involved mixed participants so that there were parents, clinicians and researchers in each group. At plenary
sessions, each group summarised their conversations, presented their preferred options and a discussion
took place until consensus was reached. The intervention components discussed were:
l
l
l
l
l
l
l
l

context of the Cubs intervention
assessment of readiness to commence transition to oral feeding
feeding plan
oral feeds, including description of start, continue and stop cues, and parameters for duration,
interval and rate of transition
safety and monitoring
feeding support techniques
education of parents
education of staff.
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Each group had a facilitator who was a member of the research team and a scribe who documented
the main points of the discussions.

Co-production of the intervention
Based on the decisions made during the consensus-building workshop, a core co-production group,
comprising members of the study team and the Parents’ Panel, co-produced the intervention. This
included the intervention protocol, BCTs, training packages and the commissioning of new training
material in the form of a short film of infant cues. Further resources were developed in the form of
adapted assessment documentation, and a document for recording the feeding transition (‘Our Feeding
Journey’). During filming, stills were also taken to be included as posters. The research team and
parents co-wrote the script to accompany the film. The final version of the intervention was reviewed
by members of the Stakeholder Advisory Group, the Parents’ Panel and all the research team. It was
also discussed with the lead nurses at the three sites selected for implementation.
In the final stage, the research team wrote the intervention manual, designed the posters and
accompanying resources and intervention packs were circulated to the sites for implementation
and in preparation for the feasibility study.

Results
Matrix of intervention options
Table 5 shows the matrix of options and the evidence on which each component was based. Table 6
shows the logic model on which the intervention was developed.

Consensus-building workshop
Context of the Cubs intervention
Workshop participants felt that the ethos of the NNUs was critical to the success of the cue-based
feeding intervention. Important elements to support family integrated care included access to free
parking, the provision of comfortable accommodation, enabling visiting policies facilitating open access
to parents, and support for siblings (e.g. play areas). Suggestions were made for communication, such
as recognition that the infant belonged to the parents rather than the unit (‘your baby’ rather than
‘our baby’). Skin-to-skin contact was felt to be particularly important and could be encouraged through
empowering parents and the wider family, and with visual prompts such as posters. Barriers to skin-toskin contact for infants at the stage of transitioning from tube to oral feeding were suggested to be a
focus on infants transferring from incubators to cots and the desire of staff and parents for the infants
at this stage to be dressed, as a marker of progress and normality. Communication with parents should
set expectations of ‘an individual feeding journey’, which may have setbacks as well as progression and
that will not be the same for each infant. Specific recommendations were for NNUs to have welcome
packs for parents and to encourage parents to provide feedback on their experiences throughout their
stay and not just at discharge. Engaging with the UNICEF UK BFI neonatal standards68 was felt to be a
good mechanism for achieving this enabling context.
The consensus of the workshop participants was that the intervention needed to refer to the importance
of the ethos of the NNU.

Assessment of readiness to commence transition to oral feeding
The workshop participants felt that the assessment of readiness to commence the transition to oral
feeds should not be based on a specific gestation or weight. Rather, they suggested that the assessment
should be focused on respiratory stability and airway safety. It was proposed that infants requiring
ventilation should be excluded from the intervention. In terms of airway safety, infants should be
assessed for suck, swallow and cough/gag reflexes. Assessment should be performed initially when the

38
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Component

Description/scope

Options/questions

Evidence from WP 1

Context of the Cubs
intervention

Importance of context to provide an enabling
environment for implementing cue-based feeding:
includes family integrated care, 24-hour parental
access and zero separation of parents and infants,
and skin-to-skin contact

l

Include these elements as part of the Cubs
intervention?
Encourage these as part of the context of
the intervention?

Policy and guideline review (UNICEF
UK BFI Standards68 and Responsive
Feeding Information Sheet66)

Assessment of readiness to commence the
transition from tube feeding to oral feeding

l

Which criteria for commencing assessment
(e.g. minimum age, stability, clinical indicators)?
When should they be assessed?
A list of study-specific criteria or an existing measure?

Policy and guideline review

How do we change the conversations from quantity
to quality?
Who should have conversations about parents’
feeding goals and expectations?
How should parents’ feeding goals be documented?

Policy and guideline review64

Assessment of readiness
to commence transition
to oral feeding

l

l
l

Feeding plan

l

Documenting the feeding plan

l

Oral feed attempts: includes licking and nuzzling
behaviours, highlighting start, continue and
stop cues

l

Feed duration, intervals and rate of transition

l

l

l

l
l

Safety and monitoring

Assessment of the safety and effectiveness of feeds

l

Which cues for starting, continuing and stopping
oral feeds?
What parameters for duration, interval and rate
of transition?
What approach to top-ups?
Is it helpful to divide the transition into stages
(minimum, moderate and full)?
If we do divide into stages should the cues be the
same or different at each stage?
Any additional criteria required for monitoring infants

Case studies

Qualitative interviews

Systematic review18,27–29,31,32,35,37,40,42,
44–46,48,81

Policy and guideline review17,60,64,71
Case studies

Systematic review28,33,35,37,38,42,44,48
Policy and guideline review64,71

Feeding support
techniques

Non-nutritive sucking, pacing, positioning (elevated
side lying), orofacial stimulation

l

Education and training for
parents and staff

Education and training objectives, methods and
resources

l

l

l
l

Should we include these in the Cubs protocol?
If so which ones?
What content should be included?
How, when and by whom should training be delivered?
What resources exist and what additional resources
are needed
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Oral feeds

Assessing parents’ feeding goals and expectations
and reviewing the feeding plan based on the
infant’s responses
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40

Outcomes
Problems

Intervention strategy

Intervention goals

Design a cue-based feeding Recruit neonatal staff of all
intervention that is feasible grades and parents of infants
who are transitioning from tube
to implement in NNUs
to oral feeds
There are few training
Develop a package of
Deliver training to staff through
programmes relating to
training for both parents
cue-based feeding that
and staff that incorporates computer-based training
programme including narrated
parents or staff can access a cue-based feeding
PowerPoint® (Microsoft
protocol
Corporation, Redmond, WA,
There are no published
NHS policies or protocols Intervention will be based USA) presentation, videos of cuerelating to cue-based
on the COM-B model and based feeding, posters, a feeding
protocol, on-the-job learning
feeding for neonatal
use BCTs
delivered by key cascaders and
infants transitioning from
tools to assess feeds
tube to oral feeding
The causal model:
Cue-based feeding is
inconsistently practised
within NNUs

l

l

l

l
l

Increase understanding
of parents and staff of
how to feed infants
according to their
cues and the course
of action to take
dependant on which
cues the infant displays
Parents are with
the infant as often as
possible to observe
their cues
Establish a culture of
cue-based feeding
practices in NNUs
Establish intention to
feed according to cues
Develop goals and
action plans

Deliver training to parents
through cot-side learning
delivered by staff, an online
narrated PowerPoint
presentation, video of cue-based
feeding, posters, a feeding
protocol, a feeding journal and
tools to assess feeds
Supporting an ethos of zero
separation and 24-hour access to
NNU for parents
Change normative beliefs about
cue-based feeding by modelling
cue-based feeding behaviours in
videos, on posters and through
key cascaders and staff
Change feeding behaviour
through goal-setting and
action-planning

COM-B, Capability, Opportunity, Motivation and Behaviour.

Output

Short term

Long term

Impact

Increased understanding Increase parents’ and
Maintenance of
Change in feeding
of feeding cues
staff’s self-efficacy to
cue-based feeding culture to cuefeed according to cues
in NNUs
based feeding
Awareness of cue-based
feeding protocol
Increase parents’ and
staff’s motivation to feed
Ability to assess quality according to cues
of feeds and need for
top-ups
Supportive conversations
between parents and
Goals/actions to feed
staff regarding cue-based
according to cues
feeding
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infant is in an alert state and should be ongoing, especially if there are changes in the infant’s condition.
It was agreed that an existing measure could be used, and a simple traffic light system was felt to be the
most helpful, but it would need to be adapted so that it could be used by parents.
The consensus of the workshop participants was that there would be no minimum gestational age
or weight, but that assessment should be based on respiratory stability and airway safety, using an
adapted Buscot Traffic Light Tool. A contentious issue, on which there was no consensus, was whether
or not infants on high-flow oxygen therapy should be included in the study. After considerable debate
it was agreed that, as the issue was contentious, it was on balance best to proceed with caution and
exclude these infants.

Feeding plan
It was felt by workshop participants that the use of quality feeding assessment scales, such as the
UNICEF UK BFI breastfeeding assessment tool,80 would help to shift the conversation with parents
about feeds towards quality rather than quantity. At the same time, this would encourage parents to
express their perceptions of each feed. Conversations about feeding should start during pregnancy
with midwives and, on admission to the NNU, assessing the plans made during pregnancy would be a
good place to start to determine goals and expectations. Supporting women to express their breast
milk or facilitating skin-to-skin contact were also felt to be good opportunities for discussing feeding
plans. Documenting these conversations in the infant’s care plan was felt to be important to avoid
duplication. Participants also suggested that parents’ feeding goals and expectations should be captured
as a journey that takes accounts of fluctuations in progress. In addition, participants suggested that
documentation of feeds should include any medical issues influencing feeding, the duration of the feed,
cues exhibited and decisions regarding starting/stopping feeds, volume of any top-up given, outputs
(urine, stool), assessment tool score and plans for the next feed. It was felt that all documentation and
tools should be parent-friendly and accessible with good use of colour and images. Parents and staff
should be encouraged to document feeds.
The consensus of the workshop participants was that the intervention should include parent-friendly
assessment tools for breastfeeding and formula feeding, along with an ‘Our Feeding Journey’ record in
which parents and staff could document feeds and ongoing plans.

Oral feeds
Of the lengthy list of cues extracted from the evidence from WP 1, the participants suggested that the
most useful were:
l
l
l

physiological stability – respiratory stability including low-flow oxygen therapy, quiet alert state or
rousing or moving towards the breast if in skin-to-skin care
start cues – stirring, mouthing, rooting, hands to mouth, importance of responding to the infant
before crying
stop cues – falling asleep, coming off the breast, stopping sucking, pulling away/head turning,
change in colour, loss of tone, hands splayed, sudden change in level of alertness, no interest in
continuing to suck after a break.

Participants felt that no limits to duration of a feed should be set as long as the infant’s cues were
continuously assessed and feeding assessment tools were used. The interval between feeds should
be 1–3 hours, that is between 8 and 24 feeds per 24-hour period, depending on gestational age.
It was also proposed that there be no set rates of transition (e.g. one oral feed per day increasing to
alternate oral and tube feeds and then to full oral feeding), but that this should be based entirely on
the infant’s cues and the assessments of feeds. Participants proposed that the approach to top-ups
should be determined by the feeding assessment tools but with flexibility depending on when parents
are available. For example, if a parent will be visiting soon, a smaller top-up could be given to increase
the likelihood that the infant will wake for a feed while the parent is present. Feeding plans should
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document the parents’ wishes about how their infant is to be fed in their absence. It was felt that
dividing the transition into stages was not helpful.
The consensus of the workshop participants was not to set limits to feeding duration or to the rate of
transition and for top-ups to be determined by the feeding assessment tools. One contentious issue
was the intervals between feeds, as some participants felt that it should be 1–4 hours rather than
1–3 hours. Consensus was reached that 4 hours would be set as the maximum interval but with an
expectation that there would be at least eight feeds in 24 hours. This is supported by the findings of
Gray et al.29

Safety and monitoring
Participants suggested that monitoring should focus on a 24-hour period with growth as the key
outcome. There should be a standardised approach across neonatal intensive care, high-dependency and
transitional care settings. It was important for parents’ observations of their infant to be documented
and listened to. Safety was mainly discussed in terms of which infants to exclude from the intervention.
The consensus of workshop participants was that monitoring should be focused on holistic assessment
of the infant as well as parents’ views of feeding over a 24-hour period and be documented in the
‘Our Feeding Journey’ record.

Feeding support techniques
Participants felt that there is no place for coercive techniques such as chin lift in a cue-based feeding
protocol. Other techniques such as elevated side-lying position or pacing for bottle-fed infants should
be used only as part of a prescribed programme, usually following an assessment for oral aversion or
need for stimulation. No other feeding support techniques should be used.
The consensus of workshop participants was that feeding support techniques should not be included in
the Cubs intervention.

Education for parents
Participants felt that education for parents should include description of cues, discussion of feeding
options for when parents are not in the unit and where to record their wishes, focusing on quality
of feeds and using the quality assessment tools. Education should also emphasise the importance
of transitioning at their infant’s own pace and not assume that a quicker transition will lead to an
earlier discharge. Education should also highlight that comparisons between infants can be misleading.
A variety of formats for education and training were proposed, including visual images of cues for
individual parents which could also be displayed in communal areas such as waiting areas and family
rooms. Other suggested formats for education and training were videos, leaflets and conversations
between parents and staff and between parents. It was felt that nurses were best placed to provide
the information for parents, but peer education could also be included. Modelling of cue-based feeding
by staff was also suggested to be an important form of education.
The consensus of workshop participants was that training should include all elements of the intervention
and be provided in accessible, user-friendly formats and be reinforced by staff at every opportunity.

Education for staff
Discussions about staff training emphasised the importance of moving away from a focus on assessing
quantity/volume to quality of feeds, and changing the language used to match this focus (e.g. not talking
about ‘taking a feed’), and introducing the concept of a feeding journey. It was felt that information
provided for staff (e.g. description of feeding cues) and the intervention protocol should be the same as
that provided for parents, to ensure consistency. The methods of providing training included being part
of mandatory training and part of induction for new staff and being provided by identified champions or
clinical trainers in each NNU. Flexible formats were suggested such as posters, videos, formal teaching
sessions and opportunistic one-to-one discussions.
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The key point of consensus was that the information given to staff and parents should be the same to
ensure consistency.

Format of the intervention
Workshop participants discussed how the intervention should be presented and consensus was
reached that a simple easy-to-read flow chart was preferred.

Overview of the Cubs intervention
The overall aim of the intervention was to support staff and parents to feed infants in response to
their cues, specifically when infants are transitioning from tube to oral feeding. The components
of the intervention were a training package covering the approach to cue-based feeding and study
procedures, a feeding protocol, feeding assessment tools, supplementary training materials in the form
of posters, a film, a narrated PowerPoint presentation, and the ‘Our Feeding Journey’ document for
recording each feed (see Appendix 4). The intervention is described using the Template for Intervention
description and Replication (TIDieR) framework82 in Table 7.

TABLE 7 Description of intervention using the TIDieR framework
Item

Description

1. Brief name: provide the name or a phrase that
describes the intervention

Cubs: cue-based feeding for preterm infants in NNUs

2. Why: describe any rationale, theory, or goal of
the elements essential to the intervention

The overall aim of the intervention is to support staff and
parents to feed infants in response to their cues, specifically
when infants are transitioning from tube to oral feeding.
This will be achieved by:
l
l
l

3. What (materials): Describe any physical or
informational materials used in the intervention,
including those provided to participants or used in
intervention delivery or in training of intervention
providers

increasing parents’ and staff’s understanding of the
rationale behind feeding infants according to their cues
increasing parents’ and staff’s confidence in
recognising cues
increasing parents’ and staff’s confidence in feeding infants
according to their cues

Intervention manual
Training plan for staff
Training plan for parents
Quick reference guide (shortened version of the manual)
Narrated PowerPoint presentation
Cubs film
Posters of cues: poster 1 – infant in a cot; poster 2 – infant in
skin-to-skin contact
Feeding flow chart
Cubs Traffic Light Readiness to Feed Chart
Breastfeeding (A-F) Assessment Chart
Bottle feeding (A-E) Assessment Chart
Our Feeding Journey record
continued
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TABLE 7 Description of intervention using the TIDieR framework (continued )
Item

Description

4. Procedures: describe each of the procedures,
activities, and/or processes used in the intervention,
including any enabling or support activities

All staff in the NNU will be trained using the training plan for
staff via:
l
l
l

formal training sessions
cascade training
on-the-job training

Parents of infants receiving the intervention will be trained at
the cot-side by care staff according to the parent training plan
Staff will model cue-based feeding for parents
Parents and staff will have access to the supplementary
teaching resources
Staff will discuss with parents their feeding goals and develop
a feeding plan
Each infant will be monitored by parents and staff for
cues for readiness to feed orally: no minimum corrected
gestational age for attempts at oral feeding will be applied
Feeds will be given according to the infant’s cues guided by
the Traffic Light Assessment Chart: no set rate of transition
Intervals between feeds will be normally 1–3 hours with a
maximum interval of 4 hours (clinical judgement of staff will
be used)
The giving of tube top-ups will be determined by the feeding
assessment charts
Parents or staff will document each feed in ‘Our Feeding Plan’
The plan for the next feed agreed between parents and staff
5. Who provided: for each category of intervention
provider (such as psychologist, nursing assistant),
describe their expertise, background, and any specific
training given

Training for staff provided by key cascaders who are trained
by the study team
Parents trained by care staff who have received the
staff training
Intervention provided by parents supported by NNU staff
including nurses, doctors and allied health professionals

6. How: describe the modes of delivery (such as face
to face or by some other mechanism, such as internet
or telephone) of the intervention and whether it was
provided individually or in a group

Staff training provided face to face in groups or one to one
Parent training provided face to face and one to one at the
cot-side
Supplementary training materials provided online, in paper
copy and posters displayed around the NNU

7. Where: describe the type(s) of location(s) where
the intervention occurred, including any necessary
infrastructure or relevant features

In the NNU or transitional care ward

8. When and how much: describe the number of times The intervention was delivered over the period of time from
the intervention was delivered and over what period of the infant showing signs of readiness to commence oral
time including the number of sessions, their schedule,
feeding until transition to full oral feeding
and their duration, intensity or dose
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TABLE 7 Description of intervention using the TIDieR framework (continued )
Item

Description

9. Tailoring: if the intervention was planned to be
personalised, titrated or adapted, then describe what,
why, when and how

The intervention is predicated on individual infant’s feeding
cues and therefore is tailored to each infant and parents

10. Changes: if the intervention was modified
during the course of the study, describe the changes
(what, why, when and how)

No formal modifications were made

11. How well – planned: if intervention adherence
or fidelity was assessed, describe how and by whom,
and if any strategies were used to maintain or improve
fidelity, describe them

Fidelity was assessed through qualitative interviews with
parents and staff, observations of practice, and analysis of
feeding documentation. Assessment was conducted by
research nurses in each site

12. How well – actual: if intervention adherence or
fidelity was assessed, describe the extent to which
the intervention was delivered as planned

Results of the feasibility and acceptability study are reported
in Chapters 9 and 10

One site modified the intervention by applying a minimum
corrected gestational age for infants fed by bottle (34 weeks)
to align to the unit’s feeding protocols

Summary
The Cubs cue-based infant feeding intervention was developed based on evidence from a literature review,
analysis of polices and guidelines, case studies and primary qualitative research, as well as the expert
opinion of the research team and stakeholders including parents. The intervention was developed using
an iterative process of synthesising the evidence base, gaining consensus from stakeholders (including
parents) at a workshop, co-producing the intervention with parents, and having discussions with the
research team, Stakeholder Advisory Group and the nurse managers of the three sites in which the
intervention was implemented. The final version of the intervention was manualised (i.e. written as a
manual). One area of contention was the exclusion of infants on high-flow oxygen; however, it was felt
best to adopt a cautious approach. Although there was consensus that there should be no minimum
gestational age for commencing the intervention, one implementation site modified the intervention for
bottle-fed infants, applying a 34 weeks’ gestational age limit to align with the site feeding protocols.
In the following chapters, the methods (see Chapter 8) and results of the feasibility study are described,
incorporating quantitative results including recruitment and retention (see Chapter 9) and qualitative
findings (see Chapter 10).

Copyright © 2021 McFadden et al. This work was produced by McFadden et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

45

Health Technology Assessment 2021 Vol. 25 No. 74

DOI: 10.3310/hta25740

Chapter 8 Methods of the feasibility study
of the cue-based feeding intervention

T

his chapter describes the methods used for the feasibility study of the intervention described in
Chapter 7. The primary aim of the study was to determine the feasibility and acceptability of
progressing to a full-scale comparative evaluation of the Cubs intervention. The objectives of the
feasibility study were:
1. to appraise the willingness of parents and staff to implement and sustain the intervention
2. to assess the associated costs of implementing cue-based feeding in NNUs
3. to determine the feasibility and acceptability of conducting a future RCT, including views on
important outcomes
4. to scope existing data-recording systems and potential short- and long-term outcome measures.

Study design and theoretical framework
The mixed-methods feasibility study comprised quantitative and qualitative approaches to meet the
above objectives. The study involved implementation of the intervention in three NNUs. The study
was designed as a single-arm feasibility study; no comparison group was included. Feasibility outcomes
of acceptability, adoption, appropriateness and fidelity were based on the model by Proctor et al.83
We judged feasibility as whether the intervention was practicable to implement based on the views
of the participants, as well as the expert opinions of the research team and Stakeholder Advisory
Group. We used the Proctor et al.83 definition of acceptability (i.e. that the intervention was ‘agreeable,
palatable or satisfactory’).

Setting
The intervention was implemented in three NNUs, two in England and one in Scotland. The sites
were selected to provide different sizes and levels of unit, and diversity of populations. For pragmatic
reasons, units where members of the research team had established links were selected. Although
all three units have full accreditation for the UNICEF UK BFI neonatal standards,68 at the time of
selecting the units only site 2 had achieved this status. Table 8 shows details of the three units.
TABLE 8 Characteristics of intervention settings
Characteristic

Site 1

Site 2

Site 3

Type of unit

Level 3: NICU

Level 2: local NNU

Level 3: NICU

Number of cots

32

26

21

Transitional care

Yes

Yes

Yes

Location

England

England

Scotland

Population

Urban, ethnically diverse, high
levels of social deprivation

Urban and rural

Urban and rural, high levels
of social deprivation

Approach to transition
to oral feeding

Modified scheduled approach

A form of cue-based feeding

Scheduled feeding

Any breastfeeding rates
on discharge

62%

75%

56%

UNICEF UK BFI
neonatal standards68

Full accreditation

Gold award

Full accreditation
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Implementation
Implementation of the intervention commenced with a site visit by the research team members,
who provided an initial 2-hour training session for the research nurse and the key cascaders on the
intervention and the study procedures. Each unit was provided with paper and electronic copies of the
intervention manual and resources, a pack for the parents of each infant containing the intervention
information and resources, and a set of posters to be displayed around the unit. Links to the Cubs film
and narrated PowerPoint were also included. It was planned that the intervention would commence
once training had been cascaded to most staff. Commencement of the study was delayed for several
reasons, including gaining approval from the study sponsor (University of Dundee) taking longer than
anticipated and a delay in being able to circulate the film (one of the infants featured in the film died
and it was felt that permission should be sought from the parents to retain that section of the film).
In one unit, a planned move to temporary accommodation was delayed meaning that instead of taking
place before the study started, it took place just as the study was starting. The principal investigator
(PI) asked to delay the start of the study until the move was completed and the staff and parents
were accustomed to their new environment. Recruitment took place over 7 months (August 2019 to
February 2020). All follow-up was stopped in early March 2020, as NHS research was stopped because
of the COVID-19 pandemic.

Quantitative methods
Quantitative methods were used to assess recruitment and retention, and clinical outcome data on
infants included in the study.

Sample and eligibility criteria
The target population was preterm infants (< 37 weeks’ gestation), including infants of multiple births,
who were at least partially enterally fed, in NNUs or transitional care settings. The sample size for the
feasibility study of 20 infants from each unit was based on the expert opinion of the study team and
discussion with the PIs at each site. This required the recruitment of three or four infants each month,
at each site, over the 6-month planned recruitment period, which the PIs assessed as achievable.
This would provide enough data on the outcomes, including estimation of recruitment rate, rates
of completion of the intervention and follow-up, and clinical outcomes for the infants.
The eligibility criteria were developmentally normal preterm infants born before 37 weeks’ gestation,
who were clinically stable and at least partially enterally fed, had an intragastric tube in place at
the start of the study, and whose parent(s) consented to their inclusion in the study. Singleton and
multiple births were eligible for inclusion and any planned feeding type or method [i.e. at the breast,
expressed breast milk (EBM), formula or a combination]. The exclusion criteria were infants born
after 37 completed weeks of gestation, infants who were not at least partially enterally fed, preterm
infants who had transitioned to full oral feeding, and infants with major congenital anomalies,
gastrointestinal disorders (e.g. necrotising enterocolitis), congenital infections and major neurological
conditions (e.g. cerebral palsy, seizures, grade III–IV intracranial haemorrhage, periventricular leukomalacia).
Infants on high-flow oxygen were also excluded from the study.

Recruitment procedures
Infants eligible to be included in the study were identified by the care team, usually a neonatal nurse,
who introduced the parents to the study and provided them with the participant information sheet.
Parents interested in participating in the study completed a reply slip, which was passed to the site
research nurse. The research nurse discussed with the parent the information in the participant
information sheet, responded to any questions and gained written consent from parents for their
infant to be included in the study. Consent for the qualitative aspects of the study was taken at the
same time.

48
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2021 Vol. 25 No. 74

DOI: 10.3310/hta25740

Data collection and outcome measures
For recruitment and retention assessment, the site research nurses kept a log of the total number of
infants screened, number eligible, number recruited and reasons for non-recruitment. Baseline and
follow-up data were collected by research nurses from the infant’s care records, as shown in Table 9.
Data on feeding outcomes were taken from the ‘Our Feeding Journey’ record designed specifically for
the study. Outcomes included cues observed, interval between feeds, type of feed (breast milk, formula,
combination) and method of feeding (at breast, bottle, tube, other). The research nurses scanned the
documents for transfer to the research team and parents could keep the document if they wished.
The 2-week follow-up data were collected via a telephone call or e-mail by the site research nurse.

Data analysis
Analysis took place after all data were entered in the database and the database had been locked.
The number of missing data were examined to inform decisions about outcome measure selection
for a definitive trial. Outcomes were summarised as means, medians and standard deviations for
quantitative variables, and percentages and denominator for categorical variables. The distributions
of outcomes were explored and transformations used where appropriate. Baseline characteristics for
infants were tabulated in total and by site. The primary analysis consisted of descriptive measures at
baseline, during intervention, discharge and at the 2-week follow-up post discharge. The changes from
the start of the intervention to discharge included age at discharge, days from intervention to full oral,
days from intervention to discharge, weight at transition to full oral feeding (g), weight at discharge (g)
and weight at the 2-week follow-up (g). The mean weight per day of the intervention was also
calculated. All analyses were performed using IBM SPSS Statistics version 26 (IBM Corporation,
Armonk, NY, USA). The results of the quantitative data are presented in Chapter 9.
Feeding data from the ‘Our Feeding Journey’ documents were entered into a database. Owing to the
large number of data collected, we entered data from a 24-hour period each week, starting on day 2
of the intervention (to account for infants starting the intervention at different times on the first day)
and then each following seventh day until the infant was discharged. In addition, to capture the last full
24 hours on the intervention, data from the day before discharge were also included in the analysis.
Missing data (i.e. where not all feeds were documented every day) made it difficult to achieve an
accurate analysis of cue-based compared with scheduled feeding based on times of feeds. Therefore,
on the advice of the Stakeholder Advisory Group, we selected three infants (one from each site) with
the most comprehensive data to provide more detailed case studies. Each infant’s transition to oral
feeding journey is unique; therefore, the case study approach was used to provide insight to the
experience of transitioning to oral feeding. The case studies were not intended to be representative of
the full range of participant experience. For each individual case study, we summarised data collected
at baseline, during the intervention and at follow-up. Start and stop cues were analysed using percentages
to identify the most common cues recognised by staff and parents.

TABLE 9 Outcomes and time points

Outcome/characteristic

Birth

Start of
intervention

Gestational age

✓

✓

Singleton/multiple birth

✓

Transition to
full oral feeding

✓

Days from start of intervention
✓

✓

2-week
follow-up

✓

Age in weeks since birth

Weight

Discharge
from NNU

✓

✓

✓

✓

✓

✓
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Qualitative methods
The quantitative data were supplemented with qualitative data as part of a process evaluation to
provide a more in-depth understanding of implementation outcomes of acceptability, feasibility,
adoption and fidelity.83 The study also included qualitative data from interviews with parents of
infants receiving the intervention and staff involved in its implementation. Further data on fidelity
were collected through observations.

Sample and recruitment
We aimed to conduct semistructured interviews with a subset of a total of 30 parents from the 60
infants included in the study, comprising 10 from each site. For the observation we did not define a
sample size but aimed to conduct 18 hours of observation (six 3-hour observations) in each site. The
consent for the semistructured interviews and observations was taken at the same time as the consent
for the infants to be included in the study.
We aimed also to include a range of health-care practitioners involved in caring for infants as they
transitioned from tube to oral feeding and supporting parents. Our target sample was 10–15 staff
members from each unit, including neonatal nurses, nursery nurses, infant feeding co-ordinators, doctors,
and speech and language therapists. Members of staff were recruited through an e-mail invitation to all
staff members, which included the participant information sheet as an attachment. Staff members who
were willing to be interviewed were requested to contact the site research nurse to ask any questions
and arrange a convenient time and venue for the interview. Written consent was taken at the outset of
the interviews. For the non-participant observation of practice, the site research nurse identified a day
and time when there was at least one infant enrolled in the study on the unit. At least 24 hours prior to
a planned, non-participant observation session, the research nurse contacted (either face to face or by
e-mail) all staff who were rostered to be on duty during the observation to inform them that it was
planned and to provide the participant information sheet. Written informed consent was taken
immediately prior to the planned observation.

Data collection
The purpose of the interviews with parents was to explore in depth their experiences and views
of cue-based feeding, the acceptability of the intervention, whether or not it was implemented as
intended, parental satisfaction with care and support for infant feeding, how parents would feel about
a future randomised trial and their views on important outcomes for such a trial. A semistructured
topic guide was developed based on the above aims, the objectives of the study and a framework
of implementation outcomes.83 Interviews were conducted face to face by the research nurses on
the NNU. As the study progressed and it became clear that arranging the interviews with parents
while they were on the NNU was challenging, an amendment to the protocol was made to offer a
telephone interview following discharge. However, no parents took up this option. The interviews
lasted 30–60 minutes and were audio-recorded with the consent of the participants.
The purpose of the interviews with staff was to explore their views and experiences of the training
provided, of implementing cue-based feeding in the context of their unit (including tailoring or modification
of the intervention), and to assess acceptability, adoption, appropriateness and fidelity. A further purpose
of the interviews was to assess willingness to support a future randomised trial and to identify important
outcomes for such a trial. An interview topic guide was developed based on the above aims, the study
objectives and implementation outcomes.83 Interviews were conducted at a time and place that was
convenient for the interviewee. Interviews lasted 40–60 minutes and were audio-recorded with the
consent of the participants.
The purpose of the observations was to assess fidelity to the intervention. The observations were
guided by a checklist and field notes with a focus on fidelity, and interactions between staff and
parents concerning feeding. Observations were conducted by the site research nurses.
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In terms of gathering data on costs, on the advice of the health economist member of the Stakeholder
Advisory Group, we included questions in the interview topic guides to assess any additional time or
resource needed by staff or parents, and any out-of-pocket expenses incurred by parents and families.

Data analysis
The audio-recordings of interviews were transferred securely from the sites to the University of
Dundee and were transcribed verbatim. The transcripts were checked and anonymised by a member of
the research team. We used a framework approach to analyse the interview and observational data.84
This comprised a seven-stage approach: transcription, familiarisation, coding, developing a working
analytical framework, applying the analytical framework, charting data into the framework matrix,
and interpreting the data. The analysis was supported by qualitative data analysis software (NVivo;
QSR International, Warrington, UK). The analytical framework was derived deductively using the
implementation outcomes described by Proctor et al.83 and inductively (i.e. incorporating new themes
in the data through open coding). This approach to analysis enabled comparison by themes across
multiple accounts as well as retaining the context of individual experience. To enhance reliability of
the coding, two researchers independently coded the first few transcripts before agreeing a set of codes
to apply to all transcripts. The research team met regularly during the analysis to discuss interpretation
of research material. As well as using the Proctor et al.83 implementation outcomes across staff and
parent interviews, the staff transcripts were analysed using a normalisation process theory85 framework
to assess context, attitudes, organisational support and barriers to the intervention.

Ethics approvals
Approval for the feasibility study was given by the North of Scotland NHS Ethics Committee
(19/NS/0055), the Health Research Authority and NHS Research Scotland. Research and development
approval was given by the relevant NHS trusts in England and health board in Scotland.

Summary
In this chapter we have described the methods used for the feasibility study. This includes the study
objectives, design and theoretical framework, the implementation process, the research settings and
the methods for the quantitative and qualitative components of the study. The following two chapters
present the findings of the quantitative analysis (Chapter 9) and the qualitative analysis (Chapter 10).
These findings were then taken forward to the final stage of the research (WP 4), as described
in Chapter 11.
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Chapter 9 Quantitative findings of the
feasibility study

I

n this chapter, the results of the quantitative analysis described in Chapter 8 are presented. First,
we address recruitment and retention relating to the recruitment of infants to the feasibility study,
including rate of recruitment in total and by each site, as well as retention to the 2-week follow-up visit.
We discuss specific challenges to recruitment and retention. Second, the characteristics of the infants
at baseline (birth and start of the intervention) and on transition to full oral feeding and discharge
are presented. This includes the following outcomes: number of days from start of intervention to full
oral feeding and to discharge, and change in weight from start of intervention to full oral feeding and
discharge. Finally, we present data on feeding outcomes and an analysis of the information provided in
the Our Feeding Journey documents.

Recruitment and retention
The flow of infants in the study and the reasons for non-recruitment are shown in the Consolidated
Standards of Reporting Trials (CONSORT) flow chart86 (Figure 3).

Excluded
(n = 106)
• Not meeting inclusion criteria, n = 20
• Declined to participate, n = 38
• Not consented, n = 13
• Reason not known, n = 35

Allocated to intervention
(n = 50)

Follow-up

• Received allocated intervention, n = 49
• Did not received allocated intervention
withdrawn from study, n = 1

Lost to follow-up
• Not contactable, n = 29
• Transferred to another NNU, n = 3

Analysis

Allocation

Enrolment

Assessed for eligibility
(n = 156)

Analysed
(n = 48)
• Excluded from analysis – transferred to
another NNU, n = 1

FIGURE 3 The CONSORT flow chart.
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Recruitment overall was about one-third of those screened, but varied by site from a low of 20% in
site 2 to 47% in site 3 and 42% in site 1 (Table 10).
Overall, 13% of those screened were not eligible. The main reasons for this were that oral feeding was
already established (n = 16) and medical conditions (n = 4). The fact that some infants were ineligible
because they had already transitioned to full oral feeding suggested that screening took place too
late in the infant’s feeding journey. Only 37% (n = 50) of eligible infants were recruited to the study.
This included 28% (n = 38) whose parents declined to participate and 10% (n = 13) who were not
consented (owing to either the research nurse or the parent not being available); for 26% (n = 35) of
infants, the reason for non-recruitment was not documented. Although reasons for declining were not
recorded, feedback from study research nurses suggested that many parents felt too overwhelmed at
this vulnerable time to think about participating in research. Site 3 experienced a particularly quiet
period when there were few infants in the unit, and an extremely busy period when staff reported
that they lacked time to approach parents about the study. This affected the recruitment rate.
Table 11 shows recruitment in relation to the target of n = 60, with overall recruitment of 83%.
The mean recruitment rate was seven infants per month, with a range of 3–12.
Of the 50 infants recruited to the study, 49 received the intervention (one was withdrawn, the reason
was not documented) and 48 were followed up until discharge from the NNU (one was transferred to
another NNU). Follow-up rates at 2 weeks post discharge were much lower with only 38% (n = 19)
followed up giving a 62% drop-out rate. Non-response to telephone calls was the main reason for loss
to follow-up. There was wide variation between sites with the lowest drop-out rate at site 1 (30%),
followed by site 3 (77%), and the highest at site 2 (87.5%). Why there was such variance across sites
is unknown, but feedback from the research nurses suggested that it may be partially related to how

TABLE 10 Results of screening and recruitment by site
Number of participants (%)
Screening and recruitment

Site 1

Site 2

Site 3

Total

Total number screened

48

78

30

156

Recruited

20 (41.6)

16 (20.5)

14 (46.7)

50 (32.1)

Not eligible

11 (22.9)

8 (10.3)

1 (3.3)

20 (12.8)

Declined

7 (14.6)

21 (26.9)

10 (33.3)

38 (24.4)

Not consented

1 (2.1)

10 (12.8)

2 (6.7)

13 (8.3)

Reason unknown

9 (18.8)

23 (29.5)

3 (10.0)

35 (22.4)

TABLE 11 Recruitment in relation to target by site
Number of participants
Site

Target

Recruited

Percentage of target

1

20

20

100

2

20

16

80

3

20

14a

70

Total

60

50

83

a One infant was subsequently withdrawn, so n = 49 evaluable in total.
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much effort was made to contact parents. For example, one research nurse described making multiple
attempts to reach parents. Another research nurse had informed parents in advance that the follow-up
telephone call would come from a ‘withheld number’. This advance knowledge may have increased the
likelihood of parents responding to the telephone calls.

Evaluation of outcomes
Table 12 shows the baseline characteristics of the infants in the study including weight and gestational
age at birth and at the start of the intervention.
Among the 49 infants with evaluable data, the mean gestation at birth was 30.3 weeks and the mean
birthweight was 1530 g. Of these infants, 78% were singleton births and 22% were multiple births.
The mean gestational age at the start of the intervention was 34.6 weeks, with a mean weight of 1990 g.
Table 13 shows the characteristics of the infants at transition to full oral feeding and at discharge
from hospital.
At time of discharge from the NNU, the mean corrected gestational age was 37 weeks and 4 days
(range 34+3–44+2 weeks) with a mean time of 14.4 days from the start of the intervention to discharge.
The mean number of days from the start of the intervention to transition to full oral feeding was 10.8.
Mean weight increased from 1990 g at the start of intervention to 2434 g at discharge. The mean daily
change in weight from intervention start to discharge was 25 g. The change in weight from birth to
2-week follow-up is illustrated in Figure 4.
The mean age at the 2-week follow-up was 71 days from birth, with a mean corrected gestational age
of 40 weeks and 2 days. The mean weight was 2842 g (Table 14).

TABLE 12 Infants’ baseline characteristics
Characteristic

N

Mean (SD) or n (%)

Gestational age at birth (weeks)

49

30.3 (3.0)

30 (23–36)

Birth weight (g)

49

1530 (548)

1380 (540–3018)

Singleton

49

38 (77.6)

Multiple

49

11 (22.4)

Corrected gestational age at start of intervention (weeks)

49

34.6 (1.7)

Weight at start of intervention (g)

46

1990 (454)

1975 (1310–3120)

Characteristic

N

Mean (SD) or n (%)

Median (range)

Age at discharge (weeks from birth)

46

6.2 (5.3)

5.5 (0–31)

Corrected gestational age at discharge (weeks)

46

37.4 (2.1)

36.6 (34–44)

Days from intervention to full oral feeding

43

10.8 (9.5)

9.0 (0–43)

Days from intervention to discharge

43

14.4 (10.4)

12.0 (0–43)

Weight at full oral feeding (g)

44

2341 (558)

2222 (1665–4293)

Weight at discharge (g)

47

2434 (588)

2330 (1505–4293)

Median (range)

35.0 (31–40)

TABLE 13 Infants’ characteristics at discharge
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FIGURE 4 Weight from birth to weight at 2-week follow-up.

TABLE 14 Age and weight at 2-week follow-up post discharge
Characteristic

n

Age from birth at 2-week follow-up (days)

19

73.7 (30.3)

76.0 (22–134)

Corrected gestational age at 2-week follow-up (weeks)

19

40.2 (2.41)

39.1 (37–45)

Weight at 2-week follow-up (g)

18

2842 (571)

Mean (SD)

Median (range)

2959 (1900–4350)

Feeding outcomes
Prior to their infant starting the Cubs intervention, most of the parents (n = 37) indicated that their
feeding preference would be to exclusively breastfeed their infant. Figure 5 shows the feeding outcomes
for these infants. On discharge, 21 of the 37 infants were being breast fed exclusively or were receiving
EBM only or were fed with a combination of breastfeeding and EBM. A further six were breastfeeding
and/or receiving EBM supplemented by infant formula and seven were fed exclusively with infant
formula. One infant who was discharged was breastfeeding with top-ups of EBM via nasogastric tube.
The remaining two infants were transferred to another unit before discharge, and were therefore lost
to the study. Thirteen of the 37 infants were followed up at 2 weeks. At this time point, five infants
were breastfeeding and/or receiving EBM exclusively, four were breastfeeding and/or receiving EBM
supplemented by infant formula and four were fed exclusively with infant formula.
Of the remaining parents who joined the study, two planned to combine breast and infant formula
feeding. On discharge one parent was feeding their baby infant formula exclusively and the other baby
was transferred to another unit prior to discharge and was therefore lost to the study. The remaining
nine parents stated that they planned to feed their baby with infant formula and were doing so at
discharge. Two parents’ preferences were not documented.

56
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2021 Vol. 25 No. 74

DOI: 10.3310/hta25740

Intention:
exclusive
breastfeeding
(n = 37)

Discharge

Breastfeeding/
breastmilk
exclusively
(n = 21)

Breastfeeding/
breastmilk with formula
supplementation
(n = 6)

Bottle feeding
infant formula
(n = 7)

Bottle feeding
with nasogastric
tube top-ups
(n = 1)

Lost to study
(n = 2)

Follow-up

Breastfeeding/
breastmilk
exclusively
(n = 5)

Breastfeeding/
breastmilk with formula
supplementation
(n = 4)

Bottle feeding
infant formula
(n = 4)

Lost to follow-up
(n = 22)

FIGURE 5 Feeding outcomes for infants of parents who intended to breastfeed exclusively.

At follow-up, seven mothers reported that they felt their infant was having feeding complications. This
was cited as the reason for introducing infant formula feeding after discharge (e.g. they were concerned
that their infant was not getting enough milk at the breast). However, 17 out of 19 mothers reported
that they were confident and satisfied with their infant’s feeding.

Feeding journeys
The ‘My Feeding Journey’ document enabled parents and staff to chart an infant’s journey from tube to
oral feeding. They were asked to detail the start and stop cues shown by the infant; to provide detail of
feeds (such as breast or bottle feed, type of milk fed and duration of feed); to provide detail of top-ups
given; and to score the feed using feeding assessment charts. Free-text boxes enabled comments to be
made on the current feed and any plans for the next feed.
Of the 50 infants recruited to the study, journals were returned for 36. Others may have been
completed but they were taken home by parents. Data for 483 feeding days were collected. Owing to
the variation in completion of the journals, we have selected those with the most complete information
as case studies. Feedback from the Stakeholder Advisory Group suggested that this would be the most
informative way to present the data. We present case studies of three infants, one from each site,
to show variations in how the intervention was implemented and to include breastfeeding and bottle
feeding experiences.

Case studies
Infant 17, site 1
This infant was from a singleton pregnancy born at 25+2 weeks’ gestation, weight 970 g; this infant was
one of the most preterm in the study. Prior to birth the mother had intended to breastfeed.
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The infant started on the intervention at 35 weeks’ corrected gestational age and weight 1710 g.
The infant’s first breastfeed was on day 1 of the intervention in response to start cues of rooting and
hand sucking and took place 90 minutes after a tube feed.
By day 7, the infant was awake and showing cues at five out of the eight feeds documented. The infant
was tube fed overnight when the mother was not present, but breastfed throughout the day. The
infant was said to tire at the breast and half top-ups were given in line with breastfeeding assessment
scores. This feeding pattern continued until day 15, after which no feeding data were documented until
the infant was recorded to have achieved full oral feeding on day 18. Discharge was on day 26, when
the infant was 13 weeks old, with a gestational age of 38+5 weeks, and weighed 2090 g. When the
infant went home, they were fully cue-based breastfeeding.
At follow-up the infant was described to be cue-based breastfeeding frequently, with additional breast
milk given by bottle to aid medication administration. The infant had gained a further 490 g over the
2 weeks since discharge and the parents reported feeling confident and satisfied with feeding.

Infant 14, site 3
This infant was from a singleton pregnancy born at 27+4 weeks’ gestation, and weighing 726 g.
The parent’s pre-birth intention was to bottle feed infant formula.
Oral feeding was introduced when the infant was just over 6 weeks old at corrected gestational age
34+2 weeks, weighing 1310 g. This was the lowest weight of all infants in the study at commencement
of oral feeding. The first oral feed documented was a bottle feed given when the infant was showing
cues of mouthing and putting hands to mouth. The infant was described to have taken the bottle well
and the feed was scored as D, indicating that the infant was alert and fed with strong co-ordinated
sucking and breathing. However, after a desaturation episode at the next feed attempt, the remaining
feeds on day 1 were full tube feeds.
By day 9 of the intervention, the infant was fed at 3-hourly intervals. Half of the infant’s bottle feeds
were given when the infant was showing start cues and half top-ups were given regularly at this
stage. By day 16 the infant was fully orally fed by bottle and received only one small top-up. Feeding
intervals ranged between 2.5 and 3.5 hours. Feeding cues were recognised for every feed, although
sometimes the late cue ‘crying’ was documented. The infant was described as feeding slowly but all
feeds are scored as ‘E’, showing that feeding ability had progressed well over the week.
This infant was discharged home on day 17 at 36+4 weeks’ corrected gestational age, weighing 1730 g
(an increase of 1004 g since birth) and fully bottle feeding. Feeding was described as a combination of
cue-based and scheduled feeding.
At the 2-week follow-up, the infant was 11 weeks and 2 days old, corrected gestational age 38+6 weeks,
and weighed 2100 g, a further increase of 370 g since discharge. The infant was fully bottle fed to a
schedule and the parents did not report any feeding concerns, although the infant required a surgical
procedure for an inguinal hernia following discharge.

Infant 8, site 2
This infant was a singleton born at 35+1 weeks’ gestation and weighing 3018 g. The mother had
documented in the feeding journal that she was very keen to breastfeed as she had felt that her
feeding experience with her first infant could have been better.
The infant quickly progressed on to the intervention at 1 week and 2 days old (36+3 weeks’ corrected
gestational age), weighing 2760 g. The infant progressed well, and the parent had commented that
the infant ‘needed to build stamina feeding at the breast’. Feeding assessment scores and the use of
top-ups were consistent with these comments.
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As can be seen from Figure 6 (which is a segment of the infant’s transition), this infant was fed
according to cues from the start of the intervention. The straight line in the middle of the graph is an
overnight period when the mother was not present and the infant was fed by nurses on a schedule.
When the mother returned the next morning, the infant was again fed in accordance with cues. The
infant was discharged home after 6 days on the intervention, and was fully cue-based breastfeeding.

Analysis of feeding cues
Within the journals there were over 770 documented feeding start cues. The most common cues
recorded were awake and rooting. The full analysis of the range of cues is shown in Figure 7.
Crying was documented 75 times across 24 infants and was the third most common feeding cue. This is a
late cue, which would indicate that the infant’s early start cues had probably not been recognised. There
did not appear to be a pattern to the infants who cried before feeding, although two infants transitioning
to feed at the breast were both reported to cry regularly on a day that they were fed frequently.
Stop cues were not reported as often as start cues (Figure 8). The most frequently reported stop cues
were ‘tires/falls asleep’ and ‘stops sucking’. More subtle cues, such as the infant raising their hands,
were documented only once.
Although a large number of start cues were identified within the ‘My Feeding Journey’ record, a large
number of feeds appear to have been given on a 3-hourly schedule. This may indicate that the
recognition of these cues was not the driving factor for feeding the infant.

Time (hours)

Overnight feeds by nurses
because the mother was
at home

Last tube top-up

4.50
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3.50
3.00
2.50
2.00
1.50
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9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43
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FIGURE 6 Feeding journey extract.
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FIGURE 7 Start cues.
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FIGURE 8 Stop cues.

At discharge, 10 infants were fed through a combination of cue-based and scheduled feeding; at the
2-week follow-up this number was five (out of 19). Eleven infants were fully cue-based feeding at
discharge and by follow-up this had dropped to six (out of 19). One infant was discharged on scheduled
feeding; this increased to two infants by follow-up. For a large proportion of the infants at discharge
(n = 26) and at follow-up (n = 5), the approach to feeding was not documented.

Summary
The study recruited > 80% of the target sample over 7 months, with an average recruitment rate
of two infants per site per month. Retention in the study until discharge from the NNU was high,
but there was a low rate of follow-up at 2 weeks after discharge. We were able to collect data on
important outcomes including weight, number of days to transition to full oral feeding and time from
intervention start to discharge from the NNU.
The data on infant feeding outcomes were not as comprehensive, and we had to rely on the ‘Our
Feeding Journey’ documents, which varied in completeness of data. Compared with the stated feeding
intentions of parents, there was a gradual overall decrease in the number of infants who were fully
breastfed at discharge, and at the 2-week follow-up. The analysis of case studies suggested reasonable
fidelity to the intervention, although there were indications that a 3-hourly schedule of intervals
between feeds was often followed. In terms of the cues recorded, start cues were documented more
frequently than stop cues.
In the next chapter we present the findings of the qualitative analysis which add depth and explanation
to some of the quantitative findings.
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Chapter 10 Qualitative findings

I

n this chapter we present the findings of the qualitative analysis focusing on the intervention context,
and the acceptability, adoption, appropriateness and fidelity of the intervention. We present also the
perceived benefits and mechanisms of effect and the views of participants on important outcomes for
a definitive evaluation and willingness to be randomised. The findings are based on interviews with
14 parents, 16 members of staff and 21 hours (in seven episodes) of participant observation.

Recruitment and participants
Fourteen interviews with parents took place, 47% of the target of 30. Six took place in site 1, three
in site 2 and five in site 3. A key challenge to conducting the interviews was finding a time and place
suitable for both the parent and the research nurse. Many parents did not wish to leave the cot-side
or be distracted from their infants, and it was difficult to achieve quiet and privacy on the NNUs. One
research nurse reported that she had needed to make several visits to find a time when the parent was
not busy with the infant. It was easier to conduct the interviews if the infant was in a room on their
own. In some cases, the infant was discharged before the research nurse was able to conduct the
interview with their parent. The Parents’ Panel suggested that one way to overcome this was to
undertake the interview by telephone following discharge; the study protocol and approvals were
amended to offer this, but no parents took up this option.
Sixteen interviews with staff took place, 53% of the lower target of 30. Three took place at site 1,
five at site 2 and eight at site 3. Finding a suitable time and location for the staff interviews was
challenging in the context of busy workloads and units’ layouts. Feedback from the research nurse
at site 1, where there was a particularly low level of recruitment (this was the unit with the largest
number of staff), suggested that time was the greatest issue, and that the unit management was
not particularly supportive. It was particularly challenging for the research nurses to find a time to
interview the medical staff and only one was completed.
Twenty-one hours of observation took place across the three sites on seven occasions (two each in sites 1
and 2, and three in site 3) representing 38% of the target of 54 hours on 18 occasions. The main barrier
was gaining consent from staff. Feedback from the research nurse in site 1 suggested that staff felt that
their practice was being judged.
The COVID-19 pandemic affected the number of interviews conducted, which otherwise would have
continued throughout March and April 2020.
We present the findings in three key sections: contextual factors that influenced the implementation
of the intervention, implementation outcomes and views on a future study. To preserve anonymity,
as there were small numbers of parent and staff interviews, we provide only the site and whether or
not the participant was a parent or staff member as contextual information for participant quotations.

Contextual factors
There were several contextual factors, (external to the intervention) identified across parent and staff
perspectives with the potential to positively or negatively affect the implementation process.
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Factors positively affecting the implementation process
Having a supportive, respectful environment in the NNU was an aspect of their experience that parents
consistently highlighted across the three study sites:
. . . it depends on what the situation is but what I’ve gone through with losing my daughter last year, these
guys are just amazing to support you and a bereavement and, welcoming a new baby as well, so they can
treat you any way you need to be treated, respected, given your distance from other members and the
staff that are coming in to see you, ‘Are you OK?’ and they’re really respectful. All I could really say is if
your baby is born and it’s there, it’s in the best place.
Parent 13, site 3
Other supportive factors mentioned by parents included welcoming other children, having parent-led
ward rounds and encouraging parents to do as much as possible for their infants.
Staff noted that the ethos of their NNUs was well aligned with the fundamental principles advocated
and promoted by the Cubs intervention. Most notable were comments about having open access so
that parents could be with their infants as much as possible and encouraging skin-to-skin contact:
Yeah so we follow the Baby Friendly UNICEF guidelines and we really advocate that parents are at the
centre of a baby’s care and we advocate that parents should be there 24/7 if they’re available and are
happy to be and the baby should be skin to skin as much as possible.
Staff 4, site 2

Factors negatively affecting the implementation process
Access to the unit and ability to stay were important contextual factors that could affect the
implementation process. However, there were also implications for parents, such as social isolation,
nutrition and family support, associated with spending time in the unit:
The biggest thing is allowing me to stay, to have done the 24 care because it’s not realistic to have had her
there and then all of a sudden, she comes home with me with the little time that I got to spend with her.
I think the hardest thing about here is it’s quite lonely for a mum, my partner obviously, has to be at work.
Parent 8, site 1
Other parents reported that they were unable to be with their infant as much as they would have
liked because of other responsibilities and children. For one disabled parent, there were no accessible
facilities for her to be able to stay overnight with her infant.
Some staff perceived the intervention required staff to put more demands on parents:
[There is] quite a bit of a difference between the scheduled feeding and responsive feeding because if
the parents are tucked away in a room they are very much on the schedule, well the baby isn’t due for
another half an hour but it’s waking up early – It’s quite hard to get those parents out of that whole
routine of, ‘Gosh, well she’s not due now so I’m just going to stop, I’m not going to feed her’. And it’s
quite hard to implement that at times because you kind of need to say, ‘Well actually, yeah, you’re
tucked away in a room but actually we want you to be in a room because we want you to be more
alert and more aware of the baby’s feeding cues’.
Staff 3, site 2
Another important contextual factor noted by staff, which could negatively affect the implementation
process, was associated with the extent to which staff relied on professionals with mixed clinical backgrounds
and/or previous NNU experiences when they were not as used to supporting feeding practices:
I don’t think they [families] experienced the same things necessarily, because everybody works in all
different areas, and if a person that’s been working up in the intense [intensive care] bit comes down to
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like the low care area where the babies are wanting to feed, they might not necessarily know what they
need to do . . .
Staff 3, site 2

Implementation outcomes
Acceptability
Overall, the intervention procedures were perceived as acceptable, and the intervention materials
were well received and perceived as useful by both staff and parents:
Yes it [my experience with Cubs] has been positive. It kind of puts you more in tune with your child
so instead of waiting for them to cry and get really agitated and irate, you kind of look, say, that half
an hour before that so it’s a relaxed feeding experience rather than an agitated moving around and
stressful feeding.
Parent 9, site 2
Yeah, just being able to tell more of the cues that I probably wouldn’t have noticed or picked up on so
much [. . .] It was more the progress from coming into low dependency, when I kind of took over more of
the feeding [. . .] So I was given the pack, which explained it a bit and it had the kind of handy A5 little
handout thing [quick reference guide]. I found that quite handy.
Parent 1, site 2
Staff highlighted how helpful the pictures of cues, in the posters and parent packs, were to help
parents to recognise cues:
I do think pictures were really useful at supporting learning. Lots of parents really, especially after a
few weeks, their first feedings, a lot of them are quite anxious about whether they were doing it quite
right but they, it seemed, I do think it really did empower them because they, they’d sort of be quite,
‘Oh yeah, they did this, they did that’, and I think it does sort of focus them a bit.
Staff 4, site 2
Staff noted that some parents could feel anxious as part of the cue-based feeding learning process.
However, this was not perceived as problematic in terms of the acceptability of the intervention from
the parents’ perspective, but rather, as something to consider and address as part of supporting
parents in their cue-based feeding learning process:
With some parents it’s been a bit nerve-racking for them because they’re used to organising their time
and if we’re just waiting for the baby to sort of wake up and feed, they’re almost sort of looking at the
clock and thinking, ‘Oh, they should have had a feed, they’re not going to be putting on weight’ and
getting a bit anxious.
Staff 1, site 2
Some staff found it challenging to fit some of the added tasks of the intervention, such as the
recording procedures, into an already busy workload:
I did find that sometimes it was just a bit too much writing. Like, too much stuff to fill in and I think
there was a box for input and output, which I can see is slightly relevant, but it was just an awful lot
of stuff to put down and I think if it had been quite basic, this is how much we’re having, this is how
we’re having it, you know, and maybe I think that was just a bit of repetitiveness with what you
were documenting.
Staff 5, site 2
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Staff commented on the shared documentation with parents as being important to developing a shared
communication about their practices:
The quick reference guide with pictures on it. That was really helpful. We’ve got posters all over the unit to
be honest and as I say, we were doing it before so it’s engrained into us, really, cue-based feeding. But,
yeah, I think, yeah, we know how to read their signs and we’ve got a speech and language therapist as
well so she helped us so yeah . . .. Yeah, definitely, team work.
Staff 2, site 1

Adoption
Uptake was uneven among members of staff, mainly owing to a limited reach in terms of the communication
and engagement activities required to make all members of staff aware of the intervention:
I think it’s really important, it’s really, really easy to miss part-time staff. I don’t think that’s a new
problem, I don’t think it’ll ever go away, and I think it is a challenge if you’re rolling anything out. You
can’t guarantee that you’re going to see, you know, roll it out to every member of staff consistently, I think
that’s an impossible target to set but I think that’s one big consideration that needs to be in place, you
know, right at the beginning of how we’re going to implement something, how are we going to include the
part-time members of staff.
Staff 2, site 2
In some instances, the uneven uptake of the intervention among members of staff was perceived
by parents:
It [support received from staff about cue-based feeding] was really quite mixed, to be honest, it was quite
mixed. There were some who were really keen, who had obviously done their research, they knew what
they were doing; and some who were a bit more ‘I’m not too sure’, you know, it was always kind of left that
if they weren’t sure they did go and find – they went and asked somebody else, and they did – so I was
always given the information, but staff-wise, I think it was very mixed.
Parent 15, site 3
One key argument provided by members of staff to explain uneven uptake was extent of direct
training (cascade training), and roll-out of the study. This was perceived as not comprehensive enough
and often leading to over-reliance on those members of staff interested in the intervention:
So, did I receive training on Cubs intervention? No. I was directed, sort of self-directed, to the films,
PowerPoint . . . I haven’t been told where they are, I’ve looked in the pack and that sort of thing, but
I didn’t have training per se, it was sort of I found the paperwork [and] ‘can you tell me about it?’ and
then self-, you know, reading it, because it’s fairly straightforward but that was all I sort of had really.
Staff 2, site 3
And even, I know they tried to do it [training], I think really, trained up for this study, for maybe eight
staff or something was it, approximately? I could only probably say one, [nurse’s name] and actually,
yourself [research nurse] has probably been the most informative people.
Staff 4, site 3
Medical staff awareness of the intervention was also perceived as limited and was seen as a potential
route to improve the adoption and embedding of the intervention:
I would say probably the one improvement would be to increase the awareness in the medical staff of
exactly what’s going on because actually probably it would be quite helpful for me to have a look at that
feeding journey booklet and know how the baby is progressing and how the parents feel the baby is
progressing and how close they are to being ready to move on. It’s obviously my fault, I haven’t been
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looking at it but it hasn’t been at the forefront of my mind. So I think having that kind of approach
established in the unit and having everybody very aware of what documents there are and where to
look for them is probably a good idea.
Staff 8, site 3
Similarly, some parents perceived that medical staff were not as supportive of the intervention as
nursing staff:
I think the nurses specifically [supported the intervention] because I still, I think the doctors are very,
‘Oh, she’s had three feeds in a row’ whereas the nurses are a bit like, ‘Yeah, but that’s what cue-based
feeding is. If she’s looking for a feed then we want to try her, whether it’s 5 minutes, 20 minutes,
1 minute, if she’s looking we’re going to give her a good’. [. . .] [nursing staff] they’re more, they’ll
more stick up for you as well [. . .]. In the ward round when the doctors are maybe like asking why.
Parent 11, site 3

Appropriateness
The Cubs intervention was perceived as fitting, relevant and compatible with both routine practice and
service users’ expectations of the care provided for them in NNUs:
I don’t think I dislike it [cue-based feeding] now that I understand it. I thought it, before I, I’d come and
read all and kind of got my head around it, it felt a bit like it was another thing that I, you know, but now
I understand it, it makes sense.
Parent 9, site 2
It [the Cubs intervention] validates the kind of care that we give anyway, I like that it recognises the
parents as primary care givers, I like that the baby is allowed to say, I want some food and actually
I really don’t want some food because all babies are individual.
Staff 2, site 2
Parents’ experiences showed how cue-based feeding felt less clinical and more family centred to them:
It’s been easier because I’ve been less panicking about what time is it; what time is it? And obviously,
the feeds that I have done with her because she actually wanted them, they’ve been really sort of
smooth. Whereas obviously, the timed one, although it’s great because she’s getting regular food,
she doesn’t want it, you’re forcing food down her and it’s probably not a nice experience for her.
Parent 8, site 1
Although this was consistent with staff experiences, they also highlighted that there was an element of
resistance to change from other staff that had to be overcome:
. . . it’s much more fluid in its application. It isn’t quite so regimented, and because of the newness, it was still
an area of uncertainty with staff. We have had lots of changes and I recognise the pattern as a pattern of
something coming in new, a bit of resistance, a bit of uncertainty [. . .] when we’re suddenly challenging the
way that we’ve always done something is, it’s personally and professionally, it makes you very vulnerable.
Staff 2, site 2
However, the staff interviews showed many positive comments about the appropriateness of cue-based
feeding, suggesting the rationale had been internalised:
I think it’s more natural to cue base. When you’re discharging a premature baby and they’ve been fed
3-hourly on the 2 or 3 months they’ve been alive, but it’s more natural to cue base and respond to their
needs. It’s more acknowledging the parents as carers, not nurses’ schedules at the end of the day.
Staff 4, site 2
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Further, staff commented on the added benefit of having an explicit shared feeding approach and
materials, which legitimised the role of staff in providing support to parents:
. . . [it] legitimises what you’re telling them and gives them some back-up information as well, and
consistency because not all members of staff have the same amount of experience of, you know,
supporting parents in this way.
Staff 2, site 3
Staff also commented that the intervention built confidence between staff and between staff and
parents on their contribution to successful feeding:
The Cubs has really prioritised the role of parents in the feeding and observation of the development of
their baby. With the cues, they’re even, prior to beginning to cue, they’re sitting with a purpose at the cot
side, or the incubator, with a sick baby, they’re looking for those cues.
Staff 1, Site 3
There was also a benefit in having a guide that gave everyone clarity on what their part in the
process was:
The whole general process needed to be teased apart so it could be a step-by-step approach that was
easy to communicate to all members of staff, bearing in mind we have 70 members of staff.
Staff 2, site 2

Fidelity
Sometimes staff found it challenging to fit the added tasks of the intervention into their usual workload,
with the potential for implications in terms of the degree to which some intervention procedures could
be implemented as prescribed in the original protocol:
Most of our staff are used to, they’re all taught to be aware of baby’s feeding cues and when they’re
transitioning from scheduled feeds to responsive feeding, they all should be able to recognise baby’s
feeding cues and however, when we document things in our current nursing records, there isn’t
anywhere to record those behaviours so when babies have been recruited, the staff are told to use
the log to give more detailed information of the babies and it’s been variable as to whether staff
have remembered to document in the appropriate log or not so sometimes, we’ve had to remind
staff to use the log and also remind them to use the scoring if babies are bottle feeding, to give them
a qualitative assessment of the feed but as the trial has gone on, and more babies have recruited,
I think compliance has improved.
Staff 1, site 1
However, the delivery of the intervention was largely perceived as consistent from the parents’
perspective:
Nobody’s going to say any different, I feel like everyone’s said the same thing about the cues, and what
cues to look for. So, there was no misinformation, it was all the same information from the staff.
Parent 26, site 3
Yes [the support received from staff was] very helpful and 99% of the people all said the same.
So if I had a question about like, mine was why was she putting her hands into her mouth quite a lot,
and every nurse or every health-care assistant I asked, they near enough said the same, which was
really reassuring.
Parent 9, site 2
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Although, for some aspects of the support provided by nursing staff, variation was perceived by
parents in the criteria employed, particularly in relation to top-up feeds:
I think the only challenge is I never know how much to top her up, if she has been feeding. I find that
quite tricky and some nurses have different opinions to others, even though this is half top-up, people do
it in between and kind of – yeah, I find it quite tricky to know whereabouts on the scale she is and what
top-up she’s requiring.
Parent 1, site 2
Intervention materials were generally used as intended, although specific forms of engagement with
the intervention materials were developed by some participants according to a range of individual
needs and preferences:
There was the posters on the walls originally and there was the books that you gave us, which were really
helpful and there was understanding from the staff of what to look for, the stuff maybe we’d read but
hadn’t understood as well, so it was all three.
Parent 9, site 2
Parents also consistently reported that staff discussed their feeding preferences for when they were
not able to be present in the unit and, upon their return to the unit, discussed any feeds that their
infant had had in their absence, including any cues they had shown:
There’d be times when like he’d show cues but I wasn’t here but I was going to be here and they’d sort
of hold off and like pacify him for a little bit [. . .]. Until I got here, yeah, yeah, but the cues already there
’cos I’d like ring up and I’d be like, ‘I’m nearly there!’ like don’t feed him yet, and they were like, ‘Oh, he’s
showing these cues’. Yeah, so yeah and that’s helped me understand them as well so.
Parent 13, site 1
Members of staff felt the same way about this, overwhelmingly suggesting a good degree of adherence
to intervention procedures, although they were also hesitant to state that this was always ensured:
Myself, yes, I do [feed the baby according to cues when the parents of a study baby are not present] but
I can’t say for everyone, I’m not here 24/7. I think the majority of people do when they see that they’re
on the Cubs study but obviously, I can’t guarantee that.
Staff 4, site 3
There were examples of parents noticing the difference between cue-based feeding in the study and a
previous experience of scheduled feeding. This suggests that the intervention was being implemented
as intended. In this example, the parent noted that the infant could have more attempts at the breast
on showing cues rather than a regimented alternate breast and tube feed schedule:
You get a better choice and chance to breastfeed rather than, OK, you’ve breastfed this time, tube feed
her next time. They let you try more if she’s awake and alert.
Parent 11, site 3
This was supported by a senior member of staff at the same site:
So as far as the Cubs intervention has been concerned, I’ve found that it very much decreases what
intervention I need to make, in terms of moving the baby’s feeding on. So, an example of that would be that
we would tend to introduce, first of all, one suck feed a day and then move to two suck feeds a day and
then maybe try one suck feed, two bottles and then try alternate bottles. People would wait for the ward
round and wait for me to say, OK move onto alternate treatment bottle or move onto two bottles to a tube.
Staff 8, site 3
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One staff participant provided a good example of how implementing the intervention had changed her
view that infants are not capable of starting oral feeds until 34 weeks:
One experience I did have, which was having been asked to support a mum with tube feeding, who was
going to be on the study [. . .]. I just got into nurse mode and went straight to do the aspirate for the
baby’s intragastric tube and it was only as I stood there and physically looked at the baby and realised
this child was showing every picture alert sign, mouthing, rooting. We got the little one out and it was
just amazing, the little one was — just did every single thing that you imagine a baby by the book would
do to the point that eventually I just said to the mum, ‘Can we please video this on your phone because
nobody will believe me?’ They will not believe that your child at just under 34 weeks is feeding with such
competency, is feeding with such comfort and just relaxed and cueing and stopping and pausing. It was
just phenomenal.
Staff 2, site 3
However, in terms of the intervals between feeds, there was evidence in the data suggesting that elements
of scheduled feeding remained, albeit the cues were noted when the feeds were due. This aligns with the
quantitative data suggesting that most feeds were given in accordance with a 3-hour schedule:
So you have to schedule feeds up to a certain point because babies won’t, can’t be relied upon but once
they start to show us [cues] around feed times because that’s what they’ll do, their tummies will empty
and just before their feed times, they’ll wake up . . ..
Staff 1, site 1
Another member of staff spoke about how, in the context of the study, they might wait a little longer
than 3 hours for an infant to show cues:
Often if the baby was asleep at bang-on your 3 hours, we would tube feed that baby. Whereas sometimes
giving them an extra 5 or 10 minutes, then they’re awake, they’re alert, they’re looking to feed, so, it’s just
having that confidence.
Staff 5, site 3
Although limited, the observational data supported the interview data suggesting that there was good
fidelity to the intervention in that there were no examples of staff or parents either starting or stopping
feeds in accordance with a schedule. The most frequently observed behaviours were staff reviewing
feeding plans with parents, and parents initiating and stopping oral feeding in response to cues. The
least frequently observed behaviours were staff discussing parents’ expectations and feeding goals, staff
discussing with parents their infants’ cues and criteria for assessing readiness to start the transition to
oral feeding, and staff giving a top-up following an assessment of the quality of an oral feed.

Cost
In terms of cost, participants were asked if cue-based feeding required additional resources compared
with scheduled feeding. Overall, both staff and parents suggested that this was not the case. However,
staff reported that they had to shift the time allocation or organisation of some of their usual tasks to
enable them to address the intervention procedures. In particular, staff noted a shift towards needing
more time with parents in the early stage of the transition to oral feeding, with less time needed later
as parents became confident in recognising cues. This was not perceived as problematic. Sometimes it
was difficult to extrapolate whether the additional time related to implementing the intervention or to
the study procedures:
So I would say probably, dependent on those things that I’ve said, I would like at least an extra half an
hour to talk through how, what they’re seeing relates to the paperwork. So let’s say for example half an
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hour, 45 minutes, you might generally talk about cue-based feeding, an extra half an hour to go through
that properly as well I think, and that would include your visit back just to check that they’re OK with it
and understand and are managing to fill it out.
Staff 1, site 2
From the parents’ perspective, there were no major issues associated with implementation costs.
Although some parents reported an emerging need to buy new bottle-feeding equipment to better
support cue-based feeding, this was not perceived as a barrier to engaging in cue-based feeding:
The only thing I’ve had to buy is different kind of bottles, purely because the ones I’ve got were too big to
start with so I had to go and get the smaller teat ones which then really, it’s almost like, they showed more
cues knowing that they were able to feed from a different bottle. So yeah, I went and bought a set of bottles.
Parent 9, site 2
Other costs mentioned by parents, such as parking charges, taxi fares and buying meals in the hospital,
were not related to the intervention. Parents and most staff thought that parents did not spend any
more time with their infants for cue-based feeding than for scheduled feeding. However, a few staff
participants commented that they thought that it had encouraged parents to stay longer at the unit:
I think the parents that have been on the Cubs study tended to be here a bit more often and would
stay for maybe a few feeds in a row rather than just coming in for the one feed they knew and then
going home.
Staff 6, site 3
Nursing staff noted the importance of having appropriate resources to overcome the limitations they
experienced in their ability to train other members of staff, highlighting the implications that this may
have had in terms of uptake and consistency in the delivery of the intervention:
. . . train more nurses to get the information across to the parents, so that then we can be then a bit more
thorough, because obviously they’ve built up a relationship with us, so if someone has come in and given
them this information, the research and then they show it to the nurse, ‘Oh, such and such, has just come
in, and do you think this is a good idea?’ At least then we can then promote that and say, ‘Oh, yeah,
this is actually really, really good, this will fit in with what I’ve just discussed with you about baby led.
Staff 3, site 2
A doctor noted that the intervention reduced the time he needed to be involved:
I suppose as a consultant doing the ward round or being in charge of the unit, my role would be to flag at
ward round times to think about whether the baby is ready to feed orally yet or not. [. . .] So as far as the
Cubs intervention has been concerned, I’ve found that it very much decreases what intervention I need to
make, in terms of moving the baby’s feeding on. People would wait for the ward round and wait for me
to say, OK move onto alternate treatment bottle or move onto two bottles to a tube.
Staff, site 3

Mechanisms of impact
We analysed the data to find any information on the mechanisms that might lead to the outcomes
and assessed whether they supported our logic model (see Chapter 7). The main themes were building
parents’ knowledge, confidence and skills, the supportive relationship between staff and parents, the
perceived consistency between the intervention and current staff practices, and increased opportunities
for parents to understand their infant’s behaviour leading to enhanced opportunity for bonding.
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The intervention procedures and materials allowed parents to build up their knowledge and confidence
to identify and act on cues:
My confidence has grown loads over the time. My confidence to start with, to identify the cues was
I doubted myself because I was never sure whether I was seeing the right cues or was I trying to see
something that wasn’t a cue so yeah, it took me a while to build my confidence but now I’m pretty
confident that I know exactly what the kind of cues they’re going to show me.
Parent 9, site 2
The support and guidance provided by members of staff during the intervention was perceived as
an integral part of the intervention by both staff and parents, suggesting that this relationship was a
likely key factor to ensure successful implementation and intervention outcomes. A helpful, positive
relationship between staff and parents during the intervention process was greatly valued by parents:
Yeah [the staff support with cue-based feeding was] amazing. They honestly, they’re so good and they’re
good in that if you want their help, they’re there but they’re also good enough to give you space to let you
just do it yourself and learn yourself.
Parent 8, site 1
Staff’s perceived consistency between the intervention and their current practices supported uptake
and engagement with the intervention. However, in some instances, this resulted in a reinterpretation
of the principles of the intervention whereby cue-based feeding was undertaken within the confines of
scheduled feeding, thus avoiding the challenges associated with changing well-established practices.
This links to the previous points made about fidelity to the intervention:
We kind of do it [support parents with cue-based feeding] anyway. We talk to parents, even though we
do feed scheduled, shall we say, like, every 3 hours, I think we talk about — does he want a feed, is he
looking, is he awake or is he not? So, I think we do that anyway so, I don’t think it was much of a change.
Staff 4, site 3
The intervention procedures and materials, alongside the support provided by members of staff during
the intervention, enabled parents to master and embed cue-based feeding skills into their interactions
with their infants:
At first, I didn’t know kind of what I was looking for as such. I had an idea in my head but overall, I didn’t
entirely know what I was looking for. But now I do. [. . .] it gives parents an idea as to what you need to
look for, you know, when you’re at home, for example, because that’s what you’re going to be doing when
you get home. So, that’s given me an understanding of that, in that respect.
Parent 26, site 3
During this process, parents noted that their journey through the intervention and their experience
of cue-based feeding allowed them to learn about a range of cues that went beyond their previous
knowledge, building up their confidence to identify and act on cues, and ultimately enabling them to
better understand and meet their infant’s needs in a more responsive way:
I didn’t realise there was so many cues that babies do before they want to feed. I thought it was just like
looking around and crying generally, which is then you’re too late but, yeah, it’s been interesting to pick up
the other cues that they have. [. . .] I feel much more confident to know when she’s ready.
Parent 1, site 2
I think it’s a great way of doing it, rather than get to the point of her screaming and then you’re behind
them, aren’t you because you’re rushing around trying to get the food ready. I think this way, you get an
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inkling and then we’ve got a little — mainly because of the way they’ve shown me here, but we’ve got into
a routine now that when she starts doing it, we change her nappy, so, she knows that. Then she sits out in
her cot for a little bit to get awake and a bit more alert and by that point, she’s ready but not distressed.
So, it is a nice experience, it’s not like, oh, my God, she’s hungry, I’ve got to feed her.
Parent 8, site 1
Alongside this, parents also noted that their journey through the intervention and experience of
cue-based feeding afforded them increased opportunities to engage with breastfeeding and bond
with their infant:
It’s quite a helpful thing for parents. I think most staff are that kind of busy with so many other things
that that’s how the way it is in most jobs but as an overall experience, it has been very helpful. It helps
you get to know your baby a bit more so.
Parent 9, site 2
I think it’s really helped with bonding because she’s needed something, and I’ve been able to
give it to her.
Parent 15, site 3

Perceived benefits of the intervention
We asked parents and staff about their views of the benefits of the intervention and cue-based
feeding. This theme overlapped considerably with those already reported, such as parents being more
aware of their infant’s behaviour, finding cue-based feeding more relaxed and feeling closer to their
infants. Some parents felt that it helped them to feel in control:
I like how it gives my baby and I the power to kind of know when we should be feeding because everything
else is so kind of schedules and kind of procedure based in here, it’s quite nice to go back to that, yeah,
just being a bit more natural and cue-based.
Parent 1, site 2
Staff concurred with this view:
I think parents that were part of the intervention felt more empowered, more in control and felt like the
baby was more theirs than ours. I think it helped with them getting to know and understand their babies.
The attachment, just everything, I thought it was really, really, really important.
Staff 1, site 2
In contrast to some of the views reported above about the completion of the documentation being
onerous, or there being over-reliance on written information for parents, there were also positive
comments in relation to being able to see an infant’s progress:
I think we do cue-based feeding anyway but perhaps we don’t write it down and it’s not then as obvious,
it’s something that we, we, because we do it automatically we don’t make a note of it. And so perhaps
if we focused and we’re recording it, we can look back and see an improvement for example, you know,
in the baby’s ability to sort of feed.
Staff 2, site 2
There’s lots of evidence. It’s very visual. It gives parents the information that they need to make decisions
about their baby to understand their baby, to understand why we have done what we’ve done when
they’ve not been here.
Staff 1, site 1
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Staff interviews also suggested that the study was leading to earlier discharge with some saying that
they felt more confident discharging the infant from hospital:
I think in some ways, I actually feel more confident sending parents home following the study because
I feel like they’re, they’re really in tune with their baby even more perhaps that they would have been.
Staff 4, site 2
One mum said that she was really happy to actually be doing it because it would prepare her for going
home, for learning how to make those decisions when she was at home on her own about bottle feeding
and when to feed and when not to feed. She was really quite pleased to have some documentation that
would remind her of the progress her baby had made.
Staff 2, site 3
Some staff also perceived that infants were transitioning more quickly to full oral feeding although
they acknowledged that this was based on only a few infants on the study:
Based on very few, so very difficult to say with any certainty but my feeling is that we’ve probably
seen babies getting onto full oral feeds a little bit more quickly and certainly moving from the unit into
transitional care more quickly because they have been showing cues and then their families have come
and that’s all happened a little bit more quickly than it would have done had we been dictating when
they were ready to move on.
Staff 8, site 3
Staff expressed uncertainty about outcomes, because there was no collective presentation of data on
all infants in the unit, allowing them to collectively judge whether or not outcomes had improved:
I don’t know the results actually I have to be honest. My feeling is they transition more smoothly and
you’ll have to ask the specialists but I would imagine there might be less oral aversion from following
their leads but I don’t know for sure, I can’t really answer it because I don’t have any data to back up
what I’m feeling.
Staff 1, site 3
Staff views were mixed about whether or not the intervention had an impact on infants’ weight gain,
with many saying that they had not noticed any difference. One staff member felt that although infants
might not gain as much weight, they were more comfortable:
I almost feel like maybe it might have even, because they’re not getting these set volumes as frequently,
it might not, they might not weight gain too quickly, but they look a lot more comfortable when you
feed them.
Staff 4, site 2
One parent provided an example of her infant gaining more weight than anticipated:
Because he’s so small, cue-based feeding they thought would affect his weight but when he had his tube
removed and he was cue based just bottle and breast, we were expecting him to have lost weight but he’s
actually gained 40 grams.
Parent 13, site 3

Views on a future study
We asked participants for their views on the important outcomes for a future trial and whether they
would be willing to be randomised to a cue-based compared with scheduled feeding trial.
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Important outcomes
Unsurprisingly, the outcome most frequently mentioned by parents and staff was weight gain, with
some parents also suggesting other growth parameters, such as head circumference and length, in
addition to weight. Almost as important, especially to parents, was the time to discharge or length of
stay in the NNU. The time taken from the first oral feed attempt to full oral feeding was mentioned
more often by staff than by parents. Other short-term outcomes mentioned by staff were numbers
of infants being breastfed or fed with breast milk, parental satisfaction with the feeding experience
and parents’ perceptions of cues. Some staff participants also felt that longer-term outcomes were
important, mentioning oral aversion, obesity at 5 years and eating behaviours throughout childhood.

Willingness to be randomised
The majority opinion among staff and parents was that they did not support randomisation because they
felt that cue-based feeding was the best approach. Staff gave more nuanced responses, suggesting that
practice had moved so far towards cue-based feeding that there would be little difference between the
intervention and control group, with some saying that it would be unethical to randomise to scheduled
feeding. Those members of staff who supported a randomised approach to compare outcomes suggested
that it would not be possible or would be confusing to randomise individual infants, and, instead,
randomisation should be by hospital. A few parents said that they would be willing to be randomised
but would hope that they received the intervention. One parent said that it was important to find out
what was best for infants.

Summary
In this chapter we have presented analysis of qualitative interview and observational data. Recruitment
to these components of the research was challenging owing to a variety of factors, including time and
location for staff and parents, and processes for gaining informed consent from staff for observations.
However, the data from the interviews with 14 parents and 16 staff are rich and provide an insight
into how cue-based feeding was implemented in accordance with the views and experiences of staff
and parents.
The context of the NNUs facilitated implementation of cue-based feeding. Barriers related to parents’
other responsibilities and the wide variation in experience of staff. In terms of implementation
outcomes, the intervention was acceptable, with the resources well received, although there was
some dissatisfaction among staff about the amount of documentation. The main issue in adoption
of the intervention was the failure of the cascade approach to training to reach all staff in a timely
manner. The intervention was perceived to fit well with current neonatal care practice, although
resistance to change from some staff was mentioned. There were a considerable number of data
relating to fidelity and, in general, there was good evidence that the intervention was implemented
as intended, especially in relation to not applying a lower gestational age to the start of oral feeding
and not having a set rate of transition. However, there was evidence that there was a 3-hourly feeding
schedule for most infants. There was little information on which to assess cost but the main perception
was that the intervention did not require additional staff and parent time compared with scheduled
feeding, and may have reduced the time required by medical staff.
Several mechanisms of effect were suggested, including building parents’ knowledge, confidence and
skills, relationships between staff and parents, consistency between the intervention and current
practice, and increased opportunities for parents to understand their infant’s behaviour leading to
enhanced bonding. The key perceived benefits related to empowering parents, providing evidence
that underpinned decision-making and some tentative views that the intervention may lead to earlier
discharge from hospital and faster transition to oral feeding.
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For a future definitive evaluation, measuring infant growth and weight, and time to full oral feeding
and discharge were the most important outcomes to parents and staff. Staff would also like to see
longer-term follow-up of infants and the impact of cue-based feeding on feeding and obesity. There
were mixed views on randomisation, suggesting that many parents and staff were not in equipoise for
cue-based feeding, believing it to be the best approach. In the next chapter we describe stakeholder
views on how to optimise the intervention and their views on options for the next steps for research.
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Chapter 11 Options for optimising and
evaluating the Cubs cue-based feeding
intervention

I

n this chapter we describe the final stages of the study in which we explored stakeholder preferences
for optimising the intervention. In addition, we discuss stakeholder preferences for the design,
feasibility and acceptability of a future effectiveness study of cue-based feeding for preterm infants
transitioning from tube to oral feeding. We describe how we used the process for decision-making
after pilot and feasibility trials (ADePT)87 to structure this stage and how we involved stakeholders.

Methods
The primary aim of this stage of the project was to determine stakeholder views, based on the evidence
of the feasibility study described in Chapters 8–10, of whether or not a RCT of the Cubs cue-based
feeding intervention is feasible and what the components of a future study might look like. A secondary
aim was to explore stakeholder views on how to optimise the intervention.
This stage of the work was guided by the ADePT process, which aims to provide transparency in
decision-making processes after feasibility studies, and involves systematic identification and appraisal
of problems and potential solutions. The process involves three key steps: (1) decisions about the type
of problem (is it an issue for a future trial, an issue for the real world, or for both?); (2) assessment of
all potential solutions; and (3) solutions are ranked, combined and refined.87
We adapted this process to include stakeholder engagement in proposing potential solutions through
a stakeholder workshop and in refining the final solutions through discussions with the Stakeholder
Advisory Group.

Identifying challenges
In the first stage, the study team identified the key methodological and implementation challenges
using the evidence from the feasibility study. We used the methodological issues for feasibility research
reported by Shanyinde et al.88 as a starting point. As our feasibility study did not involve randomisation
or a control group, some of these issues such as sample size calculation, successful randomisation,
and blinding procedures were not applicable. We followed the approach presented by Bugge et al.87
and developed a table of the issues alongside the findings and evidence (Table 15). These issues formed
the basis of the next stage in the process, the stakeholder workshop.

Stakeholder workshop
The aim of the workshop was to add contextual detail to the methodological issues and propose
potential solutions. Workshop participants represented parents (a Bliss neonatal charity representative
and one parent from the Parents’ Panel), neonatal care practitioners (five neonatal nurses, one nursery
nurse, one speech and language therapist and three infant feeding leads) and research methodologists
(n = 3). To provide further insight and context to the challenges, we invited the research nurses and
clinicians from our three sites. Three research nurses and three clinicians attended. The workshop was
facilitated by members of the research team.
The workshop comprised three activities. First, following a presentation of the feasibility study findings,
participants worked in groups to discuss the challenges encountered; the aim at this stage was not
to propose solutions but to define and to add detail to the challenges. Second, the groups proposed
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TABLE 15 Summary of methodological issues
Methodological issue

Findings

Evidence

What factors influenced eligibility Large proportion of infants were not
136 out of 156 infants approached were
and what proportion of those
recruited. The main reasons were: did eligible (87%)
approached were eligible?
not meet the inclusion criteria (already
commenced oral feeding) and reason
37% of the eligible infants were recruited
not documented
Was recruitment successful?

Recruitment of infants was partially
successful and varied by site

83% of target recruitment of infants
achieved (range by site 70–100%)

Low recruitment to qualitative
interviews and observations especially
of staff in one site: main challenges
were finding appropriate time for the
interviews and consent procedures for
the observation

47% of target recruitment of parents to
qualitative interviews
53% of target recruitment of staff to
qualitative interviews
38% of target number of hours of
observation achieved

Did eligible participants consent?

Reasonable conversion to consent
Research nurse and parent availability
were key factors

Did participants adhere to the
intervention?

Mixed results: good adherence to
most components of the intervention
Low adherence to cascade training
Some evidence that elements of
scheduled feeding were retained
High return rate of Our Feeding
Journey documents

38 parents declined to participate and a
further 13 agreed to participate but were
not consented
Qualitative evidence of fidelity to the
feeding protocol: protocol followed in
that no minimum gestational age applied
(except in one site for bottle-fed infants),
no set rate of transition applied, but
some evidence that infants were still
fed predominantly in accordance with
a 3-hourly schedule
72% of Our Feeding Journey documents
returned, although completeness of data
varied
Start cues documented more than stop cues
Observations showed staff and parents
adhering to the intervention

Was the intervention acceptable
to the participants?

High degree of acceptability to
parents
The cascade approach to training
was the least acceptable component
for staff
Some staff and parents found the
amount of documentation
unacceptable

High proportion of positive comments
from parents about the intervention in the
qualitative data
Staff also made many positive comments
and felt that the intervention reinforced
their current practice
The visual resources were well received
The manual was felt by staff to be too long

Observations were unacceptable to
some staff
Was it possible to calculate
intervention costs and duration?

Costs: no
Duration: yes

Both staff and parents felt that the
intervention did not require additional
resource
Duration: mean of 11 days from intervention
start to full oral feeding and 14 days from
intervention start to discharge from NNU

76
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2021 Vol. 25 No. 74

DOI: 10.3310/hta25740

TABLE 15 Summary of methodological issues (continued )
Methodological issue

Findings

Evidence

Were outcome assessments
completed?

High completion for weight and
duration of the intervention

Data completion rates for most outcomes
were high (88–96%)

Low completion of feeding outcomes

Lower compliance with completion of
feeding data: 72% returned but large
number of missing data

Were the outcomes measured
Yes, for most outcomes
those that were most appropriate?
Low rates of completion of feeding
data suggests that this might not be
appropriate

Large number of missing data for infant
feeding outcomes

Was retention to the study good? Good retention to point of discharge

96% (48/50) retention until discharge
(one infant was withdrawn at start of
intervention and one was transferred
to another unit part way through the
intervention)

Low retention to 2-week follow-up:
variable by site

38% (19/50) retention to 2-week follow-up
range by site (30–87.5%)
Were the logistics of running a
multicentre trial assessed?

Variation between sites in recruitment Range of recruitment targets reached
70–100%
and retention
One site applied a modification to
the intervention protocol

One site conducted interviews with only
three members of staff
In one site, extrinsic contextual factors
influenced recruitment

Did all components of the
protocol work together?

Components had strong synergy

Some issues in one site with the training of
staff to implement the research procedures,
which were not sufficiently distinct from
the training to implement the intervention
leaving staff confused

potential solutions to each challenge. Finally, as a plenary session, the solutions were ranked in terms of
their feasibility and acceptability. The main points of the discussions were captured on flip charts and
each working group had a member of the research team identified as a note-taker. All the workshop
materials (flip charts and researcher notes) were analysed, and the table of methodological issues was
developed to add additional details and the proposed solutions.

Using the ADePT process
Using the analysis of the workshop discussions and the evidence from the feasibility study, the
research team worked through the three steps of the ADePT process to agree the type of each
problem (type A – for the trial only; type B – for the trial and the real world; type C – for the real
world); to assess all the potential solutions; and to rank, combine and refine the solutions. The results
were then discussed with the Stakeholder Advisory Group to inform the options and recommendations
presented as the outcome of our work.

Findings
Table 15 presents the methodological challenges, findings and evidence that were taken forward to the
stakeholder workshop, where the focus of the discussions was on recruitment and retention, fidelity
and acceptability, appropriate outcomes and the design of a future study.
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Next, we present a summary of the solutions that were ranked high for acceptability and feasibility at
the stakeholder workshop.
To increase recruitment of infants, it was proposed that the window of opportunity for recruitment
should be longer so that infants could be recruited and consented before oral feeding started. It was also
agreed that the study information (i.e. the participant information sheets) should be more attractive and
easier to read, with visual images replacing some of the text. The information also needed to be translated
into relevant languages so that infants are not excluded because their parents cannot read English.
Training for clinical staff on the study recruitment processes should be clearer, and reinforced regularly,
with minimal time lag between training and study implementation. The study could also be more visible
(e.g. with stickers and visual materials in the NNUs). In terms of recruitment for the interviews and
observations, there should be an ‘opt-out’ rather than an ‘opt-in’ approach for the observations, and the
interviews with staff should be shorter. An online questionnaire was thought to be more feasible for
staff. It was felt to be particularly important that the site PI had the necessary influence and understanding
of the research to promote the study and facilitate buy-in from staff. It was suggested that the training
needs of each unit be assessed, and the training tailored accordingly.
Most of the discussion around fidelity focused on the training component of the intervention. The key
suggestion was that there should be someone in each unit who had dedicated time to provide the training
for the intervention to support the staff in its implementation. Therefore, the person delivering the
training for the intervention would be different from the person delivering the training on the study
procedures; for example, the latter could be a trial manager. Other suggested solutions were including
the intervention training in mandatory training days and study days, and providing online training. The
second main area for discussion around fidelity was the documentation. The key solution proposed was
to capture data, especially the feeding data, electronically via a mobile application (an app). It was also
proposed that the training resources for parents and staff could be included in the app, which would
overcome some access problems. Further important solutions were making sure that medical staff were
aware of and understood the intervention. Discussions on acceptability overlapped considerably with
fidelity and similar solutions were proposed.
There was significant debate about the most important outcomes for a future trial, and the consensus
was that a composite outcome was needed that covered feeding and parent–infant attachment.
Short-term quantitative outcomes were said to be important, but focus on weight gain was felt to
ignore the quality of feeds. Longer-term outcomes, such as feeding difficulties and oral aversion,
were agreed to be important.
In terms of a future trial, it was agreed that a cluster design would be the most appropriate and
that stratification would be needed to account for the different stages of NNUs’ transition towards
family involvement and responsive feeding. Stratification by UNICEF UK BFI accreditation status was
proposed to be the most practical way to achieve this.

The ADePT process
In the next stage the research team worked through the ADePT process to identify key problems.
Type A problems (for the trial only) comprised the small proportion of eligible infants recruited, challenges
in engaging staff and parents with documentation and data collection, and challenges recruiting staff
to the study. There was one type B problem, namely parents and staff not adhering to all intervention
components. Boxes 2 and 3 show the final evaluation and ranking of the solutions with further detail of
the process presented in Appendix 5.
Avery et al.89 suggest that the three predominant types of progression criteria from an internal pilot to
a full trial are recruitment, protocol adherence and outcome data. Although our study was not a pilot
trial, working through the ADePT process highlighted similar issues from our feasibility study.
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BOX 2 Solutions that should work in a trial context

Staff and parent training
Improve training for staff in the research protocol of the intervention and their role in the recruitment of
infants in the study.
Staff training to include research procedures to increase staff confidence that their data are confidential
and not shared with managers.

Recruitment procedures for infants and staff
Increase recruitment time frame to ensure timely identification of infants for inclusion in the study.
Consent infants prior to them being ready to start oral feeding.
Increase the profile of the study through advertising materials and social media.
Staff opt-out rather than opt-in for study observations.

Research ownership
Increase research nurse availability by embedding a role on the unit that combines research and clinical duties.
PI with research experience embedded in the unit.
Negotiate how backfill funding can be best used to incentivise and release staff for interviews.

Study design and methodology
Use routine feeding data to remove duplication of documentation for staff.
Collect follow-up outcome measures from routine health visitor data or from neonatal outreach teams.
Offer options to conduct interviews with parents at home following discharge.
Reduce interview time for staff or replace with an online questionnaire.

Documentation
Digital study documentation and collection methods.
Remove unnecessary and duplicate documentation.

In terms of recruitment, a key issue related to the point in their feeding journey at which infants were
screened for eligibility and recruited to the study. The fact that 16 infants were ineligible because they
had established oral feeding suggests that they were screened too late. Screening is further complicated
as it is not a one-off event; infants progress at different rates and frequently not in a linear fashion,
meaning that some infants may move in and out of eligibility over time. There appeared to be a short
window of opportunity for infants to be recruited to the study as, once they showed readiness to start
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BOX 3 Solutions that should work in a real-world setting

Staff and parent training
Replace cascade training with in-depth training for staff and parents on the intervention provided through
a dedicated role on each NNU.
Staff training to be delivered across all staff and disciplines to ensure that parents feel supported and do
not receive conflicting information.
Timely training for staff to ensure that it remains relevant, and provide regular updates.
More focus on staff educating parents through modelling cue-based feeding rather than reliance on
supplementary materials.

Recruitment procedures for infants
Assess infants for eligibility at an earlier gestation to ensure that feeding cues are identified early.

Cultural acceptance of cue-based feeding
Align unit protocols to the intervention.
Engage all staff to ensure that feeding transition culture is changed.
Engage medical staff so that the intervention documentation informs medical decision-making.
Enhance motivation through unit-wide displays of feeding successes.

Documentation
Digitalise intervention.
Redesign intervention and study documentation to be more engaging and accessible, and to focus on
quality of feeds.

oral feeding, their progress could be rapid. Therefore, in a future study, earlier screening should increase
the number of eligible infants. Furthermore, if infants are screened earlier, there may be more opportunity
for the person taking consent to meet the parents to discuss the study. This could increase the proportion
of eligible infants who are recruited. Therefore, we assessed training for care staff in the trial procedures in
terms of timing of screening to be an important solution. However, a NNU is a very stressful environment
for parents, and feedback suggested that many feel too overwhelmed to consider participating in research;
therefore, low recruitment rates as a proportion of eligible infants may be inevitable. A further solution
to increasing recruitment could be to have a research nurse who is embedded in the NNU to support
screening and recruitment, and to increase the visibility of the study. The role of the PI is also critical to
support the research. In one site the PI had limited research experience, and in another the PI was not
sufficiently embedded in the NNU. Stakeholders proposed providing funding to backfill staff so that
they could be released for interviews. In fact, this was provided to each site, but it is possible that it was
not used in the most effective way to incentivise participation. Feedback from the PIs suggested that there
is a shortage of suitably skilled practitioners to enable the release of staff.
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There were also issues with recruiting parents and staff to the qualitative elements of the study. As a
future trial would need to incorporate a process evaluation, this needs to be addressed. There appeared
to be three challenges: time and privacy for interviews, consent procedures for the observations and, in
one site, an issue of mistrust regarding confidentiality. Of the solutions suggested by stakeholders, we
assessed as important shortening the interviews with staff and/or using an online questionnaire as an
alternative to interviews. For parents, more flexible options could be available, such as conducting the
interviews at home following discharge.
The main challenge to protocol adherence was implementation of the cascade training, which failed
to reach all staff and took a long time. Some staff experienced too long a gap between the training
and the commencement of the intervention, and, for some, there was confusion between training to
implement the intervention (i.e. cue-based feeding) and training for the study recruitment procedures.
The key proposed solution to overcome this was that there should be a dedicated individual in each
unit whose role would be to provide the intervention training across all staff and disciplines. Training
related to the research protocol and procedures, such as screening and recruitment processes, could
be provided by a different person, such as an external researcher, to keep this differentiated from
the intervention training. Although fewer challenges were identified with the information provided
for parents, stakeholders proposed that, as well as providing information about cue-based feeding
and referring parents to the study audio-visual resources, staff should model cue-based feeding for
parents. This would probably require a cultural shift within units from the predominantly prescribed
volume and scheduled feeding that was still evident to some extent in the study findings. Solutions for
addressing this included aligning unit protocols and more engagement of medical staff in the intervention.
Implementation of an audit and feedback process could contribute to such a culture change.90,91 Our
feasibility study achieved good capture of outcomes that were available from routinely collected data.
The challenge was to obtain data on feeding outcomes. These data were intended to demonstrate fidelity
to the intervention as well as feeding outcomes. Infant feeding data are limited in routine data and, in
their current form, are driven by an assumed scheduled approach with a focus on prescribed volumes
taken at each feed (i.e. quantity rather than quality of feeds). The main solution that would cover both
a trial context and the real world was to provide the study information and collect feeding data through
an app. Stakeholders, including parent representatives, agreed that this would be an acceptable and
feasible solution for parents. The only concerns were around the hygiene of mobiles phones and access
for parents who do not have a smartphone. Provision of dedicated mobile devices could overcome both
concerns but would require additional resource.
The Stakeholder Advisory Group discussed the above solutions and the options for a future evaluation.
One issue of concern was that there are some staff and parents who believe that cue-based feeding
is the best approach and that all babies should be fed in this way. This casts doubt on whether or not
there is equipoise. There are contextual factors that suggest that many NNUs are moving towards
cue-based feeding driven by the move towards family-centred care, UNICEF neonatal standards that
encourage responsive feeding68 and the British Association of Perinatal Medicine toolkit on Optimising
Early Maternal Breast Milk for Preterm Infants that alludes to a forthcoming toolkit on transitioning to
responsive feeding.92 This is further complicated by the evidence from our work that many staff
believed that they were implementing cue-based feeding although parents’ experiences were not
always consistent with this view.
The two options favoured by stakeholders were (1) a cluster-randomised control trial potentially using
a stepped-wedge design or (2) a quality improvement project to implement and optimise cue-based
feeding. Further work is probably needed before this decision can be made. The proposed next steps
were (1) to co-design with parents and test an app that would incorporate both the intervention and
data collection, and (2) to survey all 220 NNUs in the UK to explore the approach to transitioning to
oral feeding and willingness to participate in a multicentre trial. The latter would extend and update
the selective survey undertaken in the first stage of this project.
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Summary
In this chapter we have described the process undertaken to co-develop with stakeholders the
implications of our work for optimising the cue-based feeding intervention, and preferences for the
future evaluation of cue-based feeding. A systematic approach guided by the ADePT framework was
used. The key solutions to challenges relating to recruitment, protocol adherence and outcome data
focused on screening infants earlier in their feeding journey, modifying and expanding staff training,
and incorporating the intervention and data collection into an app. Equipoise is an issue, driven to
some extent by current practice recommendations, standards and toolkits. Further work was suggested
to be needed to co-design the app and assess comprehensively current practice across the UK prior to a
decision on whether the intervention should proceed to be tested via a cluster RCT or be implemented
using a quality improvement approach.
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Chapter 12 Discussion and conclusions

I

n this chapter we bring together and discuss the main findings of each stage of the Cubs project
against the eight study objectives. First, we summarise the key findings, followed by an appraisal of
the strengths and limitations of our work. We then discuss the implications for a future evaluation.

Summary of main findings
Objective 1: describe the characteristics, components, theoretical basis and outcomes of
approaches to feeding preterm infants transitioning from tube to oral feeding
Our systematic review (see Chapter 3) included 25 studies, of which 10 were RCTs, nine were quality
improvement projects and six were observational studies. The quality of the studies was low, with
all but one having a high risk of bias. Two key components of all the interventions were a cue-based
feeding protocol and training for staff and parents. Only two interventions reported a theoretical basis,
and the most common BCT was instructions on how to perform the required behaviour. The studies
incorporated 41 different outcomes, the most common of which were daily weight gain, length of stay
in NNU and length of time to full oral feeding. Although we found one additional small trial, our results
do not change the conclusions of the Cochrane review1 that the evidence in favour of cue-based feeding
is of low quality and should be treated cautiously.

Objective 2: identify operational policies, barriers and facilitators, and staff and parents’
education needs in neonatal units implementing cue-based feeding
We conducted case studies (see Chapter 4), a telephone survey (see Chapter 5) and qualitative research
with parents and staff (see Chapter 6) to address this objective. Our findings suggest that contextual
factors, such as the facilities provided for parents to be with their infants in NNUs and the extent
to which skin-to-skin contact is practised, are key facilitators of cue-based feeding. The financial and
leave policies in Sweden supported parents to be with their preterm infants constantly. In the UK, the
UNICEF UK BFI neonatal standards were also a driver of cue-based feeding.68 Barriers included some
staff’s resistance to change from a volume-driven scheduled approach, safety concerns and lack of access
to training. The qualitative data suggested that health-care practitioners’ views that they are implementing
cue-based feeding were not always consistent with parents’ experiences. The evidence suggested that
staff have good knowledge of readiness-to-feed cues although they have less knowledge of stop cues.
This suggested that the intervention should address behaviour change as much as knowledge. The telephone
survey showed that almost 90% (n = 15) of the participating NNUs either had started making changes
or were considering changes to implement cue-based feeding. This has implications for standard of care
as a comparison in a future evaluation.

Objective 3: co-produce an evidence-informed, adaptable, manualised intervention
We used the evidence from the literature review and the barriers, facilitators and educational needs, as
well as stakeholder preferences, to co-produce the Cubs intervention iteratively. We first developed a
matrix of options and an intervention logic model, which formed the basis of discussions at a stakeholder
workshop. Consensus was reached on most intervention components with contentious issues being the
maximum interval between feeds (agreement was reached on 4 hours, but with an expectation that
there would be at least eight feeds per 24 hours) and whether or not to include infants on high-flow
oxygen (agreement was reached to exclude them). One site modified the intervention by implementing a
minimum gestational age for commencement of oral feeding bottle-fed infants.

Objective 4: appraise willingness of parents and staff to implement and sustain the intervention
There is evidence from the quantitative and qualitative data (see Chapters 9 and 10) that many components
of the intervention were well received and implemented as intended. Intervention components that
were implemented as intended include no minimum gestational age for commencement of oral feeding
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(except for bottle-fed infants in one site) and no prescribed rate of transition to oral feeding (e.g. ratio of
oral feeds to tube feeds). The feeding data were incomplete, but those available suggested that there was
good recognition of readiness-to-feed cues. Fewer stop cues were documented. The most contentious
intervention components were the training and documentation. The use of the cascade approach to
training led to failure to reach all staff and disciplines as intended. The documentation was felt to be
onerous and repetitive, although some parents appreciated having a record of their infant’s progress.
Staff and parents perceived several advantages to the intervention, including that it gave more control
to parents and enhanced parent–infant interaction. Staff speculated that cue-based feeding may lead to
less feeding aversion in the longer term. The conclusion, therefore, is that, with changes to the training
and documentation, staff and parents are willing to implement and sustain the intervention.

Objective 5: assess associated costs of implementing cue-based feeding in neonatal units
We analysed the views of parents and staff on whether or not additional resources were required
for cue-based feeding than for scheduled feeding. This analysis suggested there were no differences,
although a minority view was that cue-based feeding may encourage parents to be with their infants
for longer periods of time, which could lead to more out-of-pocket expenses. The key driver of costs
is likely to be length of stay on the NNU. Other aspects that could affect costs include breastfeeding
rates and feeding problems in the longer term. These will be important considerations in a future study.
On reflection, this was an ambitious objective to achieve within the scope of a feasibility study that did
not have comparison group.

Objective 6: determine feasibility and acceptability of conducting a future trial, including
views on important outcomes
The findings of the feasibility study (see Chapters 9 and 10) suggested that staff and parents held
mixed views on the feasibility and acceptability of a future trial. There was consensus that such a
trial would need to have a cluster design to avoid confusion and the cross-contamination between
experimental and control arms that could occur if randomisation was at the individual level. There
was some doubt about equipoise, as many staff felt that the intervention reinforced current practice
rather than changing it and others felt that it would be unethical to randomise infants to a scheduled
approach to feeding. A few parents could compare their experiences on the Cubs study with those of
feeding a previous infant in the NNU and highlighted positive differences. However, this could reflect
a change in practice over time rather than being attributable to the study intervention. The important
outcomes for a future trial highlighted by staff and parents were weight gain or other parameters
of growth, time to full oral feeding and time to discharge. These are consistent with other trials on
cue-based compared with scheduled feeding.1 Staff highlighted the importance of following up infants
beyond discharge from the NNU into the first year and beyond to evaluate the impact on feeding
outcomes, such as breastfeeding rates, feeding difficulties and obesity. There was very little mention,
by parents or staff, of parent outcomes such as satisfaction, feeling in control or parent–infant
attachment, although as these were identified as potential benefits of the intervention they could
be assumed to be important.

Objective 7: scope existing data-recording systems and potential short- and long-term
outcome measures
Outcome data on weight, number of days to establishment of oral feeding and length of stay in NNU
were complete, suggesting that these data are readily available. Data on feeding outcomes were more
challenging and, in particular, there were low rates of retention during the 2-week follow-up post
discharge. The data on methods of feeding should be routinely available, for example through health
visitor records; however, such data would not include whether or not cue-based feeding was continued
following discharge. Routine data available from NNUs are currently based on a volume-driven approach
(e.g. intake and output). No data are available on quality of feeds. We found no data collected routinely
on parent outcomes or parent–infant attachment and no measure of this in our systematic review.
A further step in the future could be to search more widely for relevant measures or to develop new ones.
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Objective 8: determine key stakeholder views of whether or not a randomised controlled
trial is feasible and what the components of a future study would look like
We elicited stakeholder views through a stakeholder workshop, where solutions to identified challenges
were proposed, and through the Study Stakeholder Advisory Group. The conclusion was that further
work is needed before a RCT is feasible. First, the intervention should be digitalised (i.e. an app developed
that includes both the intervention and feeding outcome data collection). A minimum data set should be
agreed to avoid collecting unnecessary data. For example, stakeholders felt that collecting information on
cues was interesting and could inform the training (e.g. to focus more on stop cues), but probably is not
necessary for the next stage of the evaluation. To further assess feasibility, a survey of all 220 UK NNUs
could be conducted to provide a more complete and updated assessment of approaches to transitioning
from tube to oral feeding and willingness to participate in a multicentre study. There was a suggestion
that, if a significant proportion of units are moving towards implementing cue-based feeding, a quality
improvement approach to implementing the intervention may be more appropriate.

Strengths and limitations
There were several strengths and limitations of this study. We applied a rigorous, systematic and
comprehensive approach to developing the evidence base for the intervention. The systematic review
followed established review methodology to identify and assess for risk of bias in all relevant studies.
We analysed the interventions not just for their effect, but also for theories and BCTs. A limitation
was that most of the 24 included studies were assessed to be at high risk of bias. We extracted critical
learning from rapidly but rigorously conducted case studies of three purposively selected NNUs,
each using different approaches to cue-based feeding. A limitation was that the case studies were
time-limited snapshots. The telephone survey of NNUs was informative in highlighting the range of
approaches to transitioning from tube to oral feeding and intentions to implement cue-based feeding.
A limitation was that owing to time and resource limitations, we were only able to sample a small
proportion of UK NNUs. A further strength was that we generated primary qualitative data to increase
our understanding of parents’ and practitioners’ knowledge, experiences and views of the transition to
oral feeding. This helped to inform the development of the Cubs intervention.
A considerable strength of the study was that we were able to use the evidence to develop the
intervention using a structured co-production approach. We were able to build consensus on components
and implementation with involvement of a wide range of stakeholders, including health-care practitioners
and parents. The resulting intervention was well received when implemented during the feasibility study.
A limitation of the intervention was that we did not have the resources to consider translation to different
languages to increase inclusion. A further limitation was an underestimation of the challenge of reaching
all staff with the training materials, which led to a delay in commencing the recruitment phase of the study.
A strength of our work was the multimethod feasibility study in three purposively selected NNUs of
different sizes and levels, which served different populations. A limitation was that, by the time we
commenced the feasibility study, all three units had gained UNICEF UK BFI accreditation. We acknowledge
that further challenges may have been evident in units that were not accredited. NNUs are challenging
environments in which to implement change. Although challenging, we recruited > 80% of our target
number of infants with high retention in the study until discharge. A limitation was the small number of
staff and parents participating in qualitative interviews and observations. The small number of medical
staff who engaged in the training and interviews was a significant weakness. Nevertheless, we generated
rich qualitative data. A strength was our approach to analysis using two theoretical frameworks: Proctor
et al.’s83 implementation outcomes and normalisation process theory.85 We also used a theoretical framework,
the ADePT process,87 to facilitate a structured and transparent approach to decision-making.
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Stakeholder involvement and parent engagement throughout the study were key strengths of our
work. Parents were engaged through the Parents’ Panel, and their feedback and advice was crucial,
as described in Chapter 2. The involvement of the charity Bliss was essential to facilitate parental
involvement. We retained parental involvement throughout the study, although we had much stronger
engagement in the early stages. Towards the end, only one parent was able to attend the second
workshop and only one attended the final Stakeholder Advisory Group meeting. An alternative could
have been to seek new members for the Parents’ Panel as the study progressed. It was inevitable that
parental responsibilities and commitments changed over time as their infants grew older. A further
limitation of our approach to parental engagement was that the parents did not represent the diversity of
parents who experience care of an infant in a NNU; for example, we did not have parents from minority
ethnic backgrounds. We chose a pragmatic approach to recruiting parents through the charity Bliss, but a
more targeted process is needed to optimise inclusion and diversity. We had excellent engagement from
health-care practitioner stakeholders, except for medical staff. This was a limitation, and alternatives to
attendance at workshops may be needed.
There is no doubt that the COVID-19 pandemic had an impact on our study. We had to close the study
to recruitment earlier than intended; even a few more weeks could have increased the number of
qualitative interviews and follow-up rates. It probably also had an impact on maintaining parental
engagement to the end of the study.

Implications for a future evaluation
Our study developed an evidence-informed cue-based feeding intervention for the transition from tube
to oral feeding for infants in NNUs. Our systematic review identified that previous studies comparing
cue-based feeding with scheduled feeding are small and have methodological limitations, suggesting a
need for a larger-scale rigorous evaluation. The intervention was implemented in three NNUs to assess
feasibility, although, without a control group or randomisation, some questions about progression to a
full trial remain unanswered. Our study differed from most studies included in our systematic review
as it was an intervention development and feasibility study without a comparison group. Our study
also differed in the level of stakeholder engagement in the intervention design and in developing the
recommendations for a future evaluation.
There were two further related challenges. First, there was evidence that health-care practitioners and,
to some extent, parents are not in equipoise, believing that cue-based feeding is the preferred approach
to the transition from tube to oral feeding. The second issue is that our telephone survey, albeit based
on a small sample, suggested that most NNUs are at least considering implementing cue-based feeding.
This is further influenced by contextual drivers such as UNICEF UK BFI neonatal standards.68 This
suggests challenges regarding the nature of standard of care that would be the comparator in a trial.
This is complex, as there was some evidence that staff believe that they are implementing cue-based
feeding, albeit while retaining elements of a scheduled approach. Given that the intervention
incorporates staff training, resources displayed in NNUs and changes to a feeding protocol, a cluster
stepped-wedge design was considered the most appropriate approach. Further work to undertake a
comprehensive assessment of the 220 NNUs in the UK would provide a stronger basis for deciding if a
trial design is appropriate. An alternative approach could be a quality improvement design.
The cluster design is ideal for interventions where unit-level implementation would be more practical and
viable than individual randomisation. For this intervention, for example, individual randomisation would
be difficult in a NNU, as nurses would be required to continually switch between feeding regimes for
different infants. The design also reduces the risk of cross-contamination, as the two feeding regimes
operating side by side would be likely to lead to confusion and potentially queries from parents about
why other infants have different feeding regimes. Stratification would be worthwhile, as it would
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increase efficiency, and could be done on size and possibly by current type of feeding approach (fixed,
mixed) and by UNICEF UK BFI accreditation status. It would also reduce potential biases. Alternatively,
minimisation could be employed to provide balance on a number of key factors.
Recruitment bias is an issue in cluster designs and can be reduced in several ways. First, recruitment
could happen at the same time as allocation to intervention, so that the units, and potentially mothers,
do not know which regime will be followed at that time. However, this has the drawback that only
infants in the NNUs at that time would be enrolled. This may reduce power but in a cluster trial the
design effect is reduced with a lower number of recruits per unit. This effect could be reduced by
collecting data on infants’ weights, if this is the primary outcome for all infants. Of course, it would
have to be explained to parents before recruitment that selection of intervention is random, and
before the unit gives consent to participate in the study. Any subsequent trial would follow the Ottawa
Statement on the Ethical Design and Conduct of Cluster Randomized Trials.93 Intention-to-treat analysis
would be utilised to reduce the potential for bias due to non-compliance. Control units could, pragmatically,
be a mixture of different approaches, so including co-interventions, though clearly excluding cue-based
feeding, would help to maximise recruitment and reduce bias. Statistical issues of clustering would have
to be considered in sample size estimation and subsequent analyses.94
Key weaknesses in previous research are summarised in the Cochrane review.1 A future trial of the
Cubs intervention could overcome these weaknesses through testing an intervention that has been
co-designed with relevant stakeholders; focusing on infants at the transition from tube to oral feeding;
ensuring that the trial has an adequate sample size and length of follow-up; selecting outcomes that
are important to parents and staff; and involving stakeholders in the trial design.
Through our feasibility study we were able to identify solutions to some of the challenges encountered
that have implications for a future evaluation. To optimise recruitment, infants should be screened
earlier in their feeding journey so that consent can be taken before the infant progresses to start oral
feeding. The study procedures will need to be clear that the intervention should start only when the
infant is assessed as being ready to start attempting oral feeds. Other factors that could be considered
to enhance recruitment are embedding a research nurse or midwife with additional clinical duties
within the NNU to support staff, and improving the training of staff for their role in approaching
parents about the study. This could be highly effective in engendering trust among other staff, and
could be cost-effective. If observations are included in a future process evaluation, a more pragmatic
approach to obtaining consent from clinical staff is needed.
The main challenge to protocol adherence was the cascade training, which did not reach all staff in a
timely manner. Alternative approaches are needed, and identifying a dedicated trainer within each
NNU could overcome this. There was also evidence in the findings that there remained elements of
a prescribed volume and schedule approach. A change in NNU culture is needed, which was beyond
the scope of the intervention developed in this study. This will require engagement of medical staff,
alignment of unit protocols and strategies to enhance staff motivation. The documentation of feeding
progress and outcomes was too onerous and requires both a reduction in the amount of information
requested and to be more user-friendly and accessible through digitalisation.
We did not have a control group and therefore were unable to test randomisation procedures or
calculate the sample size needed for a future trial. Pilot work is needed to address this. Pilot work is
also required to assess the feasibility and acceptability of a composite primary outcome that captures
not only infant growth but also a measure of parent–infant attachment or interaction. There was
considerable support for the assessment of longer-term feeding outcomes for a future evaluation,
and this could also be assessed in pilot work. Finally, pilot work would also provide an opportunity
to refine the entry criteria.
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Conclusions
Our work has demonstrated that it is feasible and acceptable to implement an evidence-informed
cue-based feeding intervention for the transition from tube to oral feeding for preterm infants in
NNUs. The intervention was well received, but the training element needs to be improved. Further
work is needed to digitalise the intervention and feeding outcome data collection, and to assess the
feasibility of a cluster RCT, noting some evidence of an existing lack of equipoise.
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Appendix 1 Systematic review search
strategy for Ovid databases
Databases searched
The databases searched were EMBASE (1974 to 6 August 2018), HMIC (1979 to May 2018), Ovid
MEDLINE(R) ALL (1946 to 6 August 2018) and Midwives Information and Resource Service (MIDIRS):
Maternity and Infant Care.
Date range searched: 1988 to 26 April 2013.
Date of search: 7 August 2018.

Search strategy
1. exp Infant, Premature/ (135,414)
2. exp Premature babies/ (157)
3. (premature infant or premature baby or premature newborn or premature babies).mp. [mp=ti, ab,
hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, px, rx, an, ui, sy] (17,888)
4. (Cue based feeding or feeding advance or infant driven feeding or infant feeding or Feeding
Behavior or Feeding Behaviour or Sucking Behavior or Sucking Behaviour or Cues or oral feeding
or demand feeding or semi-demand feeding or self-regulatory feeding or ad libitum or feeding cues
or satiation).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fx, dq, nm, kf, px, rx, an, ui, sy] (365,218)
5. 1 or 2 or 3 (142,708)
6. 4 and 5 (2724)
7. limit 6 to yr=“2016 -Current” (315)
8. remove duplicates from 7 (262)
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Appendix 2 Systematic review table of
included studies
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Chrupcala26

Quality
improvement
before and after
intervention

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

Level 4 NNU,
Children’s Hospital,
Philadelphia, PA,
USA

170 neonates

Infants in NNU
between 31
and 40 weeks’
gestational age

In after group

n = 20

Type of feeding on
discharge

Phase 1: n = 79

Not infant-driven,
scheduled

Phase 2: n = 71
Did not include infants
who were intubated,
had CPAP, high-flow
nasal cannula or did
not have suck or
gag reflexes

The front-line clinician ordered
that all patients fed by mouth
would be fed according to cues
per the infant-driven feeding
protocol. All clinical nurses
in the NNU were required to
independently complete an
online mandatory education
module. All neonates who were
fed by mouth were assigned a
feeding/swallowing goal based
on infant cues
Type of feeding:
Bottle or breast
Infant formula and mother’s
breast milk
Cues:
For initiating feed: waking,
stirring
For terminating feed:
disengagement and stopping
cues, inconsistency, stress
Delivered by:
Parents, nurses

Length of hospital
stay
Surgical anomalies
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(first author) Study design

Collinge41

RCT

Setting

Participants

Inclusion criteria

NNU, Montreal
Children’s Hospital,
QC, Canada

36 preterm infants Birthweight between
1800 g and 2500 g

Intervention

Control

Outcomes

n = 18

n = 18

Volume intake

Received prescribed
volumes of milk (up
to 160 ml/kg per day)
either orally or via a
feeding tube at 3- to
4-hourly intervals

Weight gain

Responsive feeding, defined as
In the NNU for at least ‘allowing the infant to feed as
24 hours
frequently as they wish, and
to take as much as desired at
Had no major
each feeding’
neurological disorders
or gastrointestinal
Infants were fed (orally or via a
problems
gastric feeding tube) in response
to crying, sucking on fingers or
pacifier, activity and rooting
Type of feeding:
Bottle or breast

Cues:
For initiating feed: crying, trying
to suck fingers or a pacifier,
moving actively and rooting.
Not settling with position or
nappy change or with a pacifier
For terminating feed:
not described
Delivered by:
Parents, nurses

Duration from first
oral feed to discharge
Number of times
requiring wakening
Time to discharge
Feeds per day
Gavage feeds for
demand schedule
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Study
(first author) Study design
Dalgleish

42

Retrospective
audit

Setting

Participants

Five level 2 or level 196 preterm
3 NNUs, Canada
infants

Inclusion criteria

Intervention

Control

Outcomes

< 32 weeks’ gestation

n = 105

n = 91

Weight gain

Physiologically stable,
with or without CPAP
and able to swallow/
manage secretions

Infant-driven, demand/
semi-demand feeding

Baseline chart audit.
Infants not following
the SINC algorithm.
The audit noted
when NF was
initiated, patterns
of how feeds
were advanced,
time from initiation
to exclusive oral
feeds, amount of
direct breastfeeding
and length of stay, as
well as the type of
respiratory support
required at NF
initiation and
advancement

First breastfeed

Development and
implementation of a safe
individualised nipple-feeding
competent (SINC) algorithm
Type of feeding:
Bottle and breast
Content of bottle unclear,
mother’s own breast milk
Cues:
For initiating feed: licking,
rooting, mouthing, alert state,
physiological stability,
hunger cues
For terminating feed:
bradycardia, tachycardia, oxygen
desaturation, colour change, loss
of postural tone, loss of state
Delivered by:
Parents (preferred);
unclear who else

Frequency of
breastfeeding
Discharge age
Length of hospital
stay

Davidson27

Retrospective
study

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

Level 3 NNU,
Children’s Hospital,
Ohio, USA

115 preterm
infants

Gestational age at
birth ranged from
23 to 29 weeks

n = 55

n = 60

Weight gain

When infants achieved scores
of 4 or 5 (= hunger cues) at
≥ 50% of their feeding times,
health-care providers ordered
to begin cue-based oral feeds

Health-care provider- Duration from first
driven feeding group oral feed to full
oral feed

Type of feeding:
Bottle or breast

DOI: 10.3310/hta25740

PMA at first oral
feeding
Evaluation of the
scales used

Type of food in bottle
was unclear, mother’s
own breast milk
Cues:
For initiating feed: hunger cues,
awakens at or before scheduled
care, alert or fussy during care,
rooting and/or hands to mouth
For terminating feed:
if infant demonstrated two
disengagement or distress cues
(e.g. falling asleep, nasal flaring,
arching, or an unco-ordinated
suck–swallow–breathe pattern
that resulted in bradycardia)
Delivered by:
Nurses, occupational therapists,
lactation consultants, licensed
practical nurses and patient
care assistants
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Study
(first author) Study design
Gelfer

28

Before and after
intervention

Setting

Participants

Level 2 NNU,
124 preterm
Children’s Memorial infants
Hermann Hospital,
Houston, TX, USA

Inclusion criteria

Intervention

Control

Outcomes

Healthy premature
infants born at
≥ 30 weeks’ gestation

n = 60

n = 64

Weight gain

Infant-driven feeding using the
Infant-Driven Feeding Scales:
readiness and quality; feeding
and behavioural cues

No information on
the control group

Initiation of oral
feeds

Type of feeding:

Success and
difficulties of the
programme

Bottle or breast

Time to ad lib feeds

Type of food in bottle
was unclear, mother’s
own breast milk

Age at discharge

Cues:
For initiating feed: readiness
behaviour, alert or fussy prior to
care, rooting and/or hands to
mouth behaviour, good tone
For terminating feed: signs of
disengagement or distress
Delivered by:
Parents, nurses

Length of hospital
stay
Number of feeding
therapist consultations
needed

Setting

Participants

Giannì45

Tertiary NNU, Italy

81 preterm infants Preterm infants born at
≤ 32 weeks’ gestation
and white without
known congenital
and/or chromosomal
diseases, death during
hospitalisation, and
transfer to another
institution

Prospective
observational,
no control

Inclusion criteria

Intervention

Control

n = 81

There was no control Weight gain
group
Duration from first
oral feed to full
oral feed

Oral feeding was started
on the basis of infant’s feedingreadiness cues, and feeding
advancement was performed
according to the infants’
cardiorespiratory stability
and feeding tolerance. Efforts
were made by all health-care
professionals to promote
infant–parent interaction,
including postural care,
KMC and breastfeeding

Length of hospital
stay
Age at discharge
Weight at discharge
Starting and duration
of enteral feeding

Bottle or breast

Starting and duration
of full oral feeding

Unclear for bottle feeding,
mother’s own breast milk

Number of times fed
by parents

Cues:
For initiating feed: not described
For terminating feed:
not described
Delivered by:
Parents, nurses

Exclusive
breastfeeding,
breastfeeding plus
bottle, breastfeeding,
enteral feeding at
discharge
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Giannì

46

Prospective,
observational,
no control

Setting

Participants

Inclusion criteria

Level 3 NNU,
Milan, Italy

47 preterm infants Infants born at a
gestational age
of ≤ 32 weeks

Intervention

Control

n = 47

There was no control Efficacy of the
group
instrument

Enteral feeding started within
24 hours of birth using human
milk or preterm formula when
human milk was unavailable.
Oral feeding was started based
on the feeding-readiness cues
and feeding progress followed
medical advice, based on
cardiorespiratory stability
and gastrointestinal tolerance.
Lactation counselling
was provided
At the time of the study a
cue-based feeding approach
was not in place in the NNU
Type of feeding:
Bottle or breast
Bottle content was not specified,
mother’s own breast milk
Cues:
For initiating feed: based on
a scale: alert or fussy before
care, rooting, hands to mouth,
actively taking the pacifier,
good muscle tone
For terminating feed:
not described
Delivered by:
Parents, nurses

Outcomes

Feeding type at
discharge
Age when feeding
independently
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Gray29

RCT (head to
head)

Setting

Participants

Inclusion criteria

Two level 3 NNUs
in Philadelphia,
PA, USA

55 preterm infants Infants born at
≤ 33-week gestation

Intervention

Control

Intervention 1 (feed every
6 hours), n = 28

There was no control Duration from first
group
oral feed to full
oral feed

Intervention 2 (feed every
3 hours), n = 27
Infants were randomly allocated
to receive 3-hour or 6-hour
assessment for oral feeding cues

Outcomes

Growth velocity
while feeding (g/day)
Length growth while
feeding (cm/day)

Infants in the 6-hour group were
assessed for feeding cues four
times daily; those in the 3-hour
group were assessed eight times
daily by the bedside nurse
and offered an oral feed via
breast or bottle when they
demonstrated stable vital signs
and feeding cues

Length of hospital
stay

Type of feeding:

Age at discharge
(weeks)

Type of food in bottle
was unclear, mother’s
own breast milk
Cues:
For initiating feed:
presence of feeding cues
For terminating feed:
desaturations, apnoea,
respiratory distress or
feeding refusal
Delivered by:
Nurses

Number of attempted
oral feeds (per day)
Frequency of
breastfeeding
(feeds/day)

Days of respiratory
support during
hospitalisation
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Study
(first author) Study design
Kansas30

RCT

Setting

Participants

Inclusion criteria

duPont Hospital
for Children,
Philadelphia,
PA, USA

59 preterm infants Born before 33 weeks’
gestational age
Able to take at least
half of their enteral
feeds orally from a
nipple (either bottle
or breast)

Intervention

Control

Outcomes

n = 29

n = 30

Calorie intake

At randomisation, enteral feeding
tubes were removed and infants
were then fed in response to
cues (no maximum or minimum
feeding volume or interval)
via a nipple

Scheduled interval
Volume intake
feeding with gavage
feeding if infant did
Weight gain
not ingest prescribed
Time to full nipple
volume from nipple
feed

Type of feeding:
Unclear if breast nipple or
bottle nipple
Mother’s own breast milk
and unclear if bottle
Cues:
Not described
Delivered by:
Unclear

Length of hospital
stay

Kirk18

Prospective study
group vs. historic
cohort controls

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

Not described,
UT, USA

51 neonates

Infants born between
32 and 37 weeks
(PMA) and off
mechanical ventilation

n = 28

n = 23

Weight gain

Authors designed a clinical
pathway that allowed the
bedside nurse to advance
oral feeding through specific
milestones using infant
behavioural feeding-readiness
signs and hunger cues rather
than daily physician orders

Feeds initiated and
advanced according
to the discretion
of the attending
physician

Duration from first
oral feed to full
oral feed

Type of feeding:

DOI: 10.3310/hta25740

Achieving full
oral feeding as
discharge criteria
Length of
hospital stay

Bottle or breast
Mother’s own breast milk and
unclear regarding bottle contents
Cues:
For initiating feed: behavioural
readiness signs and hunger cues,
awake, alert, stable
For terminating feed: signs
of stress, such as a change in
colour, in state of alertness,
in breathing pattern and
abnormalities in swallowing
Delivered by:
Nurses
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Study
(first author) Study design

111

112

Marcellus

43

Quality
improvement
retrospective

Setting

Participants

Inclusion criteria

NNU level 1,
Victoria General
Hospital, Canada

89 preterm infants Gestational age at
birth of < 35 weeks

Intervention

Control

n = 50

n = 39

Not well described. A stepwise
oral feeding in infants approach
was developed
Type of feeding:
Bottle or breast

Outcomes

Time between full
enteral and full
They represented the oral feeding
baseline or starting
point for the project. Corrected age at
How the feeding was full oral feeds
carried out was not
described
Corrected age at
discharge

Type of food was unclear
Cues:
Not described
Delivered by:
Parents, NNU staff
McCain

31

RCT

NNUs affiliated
81 preterm infants Born > 32 weeks’
to the University
gestation
of Cincinnati,
≤ 34 weeks and
Cincinnati, OH, USA
appropriate for
gestational age

n = 40

Responsive (‘semi-demand’)
feeding: infants received
10 minutes of non-nutritive
sucking every 3 hours to
assess wakefulness and
Receiving enteral feeds behavioural state
of fortified human milk
or commercial formula Infants who were wakeful were
at 105–130kcal/kg
offered an oral feed. If the infant
per day without
was not sufficiently awake, they
supplemental
were left to sleep for a further
intravenous fluids or
30 minutes and the process was
parenteral nutrition
repeated. If the infant continued
to sleep at that stage, or the
Had no congenital
minimum prescribed amount
anomalies,
was not taken, the infants were
gastrointestinal
given a gavage feed of the full
conditions, neurological prescribed volume
diagnoses, or grade III/IV
intracranial haemorrhage

n = 41

Calorie intake

Received prescribed
volumes of milk
either orally or
via feeding tube
at 3-hourly intervals.
Feeding duration
was restricted to
a maximum of
30 minutes

Volume intake

One infant in the
control group was
transferred to
another hospital
after completing
the study protocol

Weight gain
Behavioural
responses
Days to oral feeding
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Study
(first author) Study design

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

n = 48 (42
completed)

Weight gain (daily)

Type of feeding:
Unclear
Infant formula and fortified
human milk

DOI: 10.3310/hta25740

Cues:
For initiating feed: states
3 or higher (restlessness or
wakefulness) as rated using the
Anderson Behavioural State
Scale (not described)
For terminating feed: infant
stopped sucking, fell asleep or
showed clinical instability, such
as apnoea or bradycardia
Delivered by:
Nurses
Study staff delivered the
Anderson Behavioural State Scale
McCain32

RCT

NNU at Jackson
Memorial Hospital,
Miami, FL, USA

96 preterm
Infants born before or
infants with
at 34 weeks’ gestation
bronchopulmonary with BPD
dysplasia (BPD)
Had no congenital
anomalies,
gastrointestinal
conditions, neurological
diagnoses, or grade III/IV
intracranial haemorrhage

n = 48 (44 completed)
Responsive (‘semi-demand’)
feeding regulated by using infant
behavioural and cardiorespiratory
signs, which determined the
frequency, length and volume of
nipple/oral feeds. Infants offered
3-hourly feeds if awake
Type of feeding:
Bottle feeding
Infant formula and fortified
human milk

Scheduled feeding
(24 kcal/oz) at
3-hourly intervals.
Standard care
increased in number
of nipple to gavage
feeds per day

Duration from first
oral feed to full
oral feed (days to
nipple feeding)
Duration from first
oral feed to discharge
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Study
(first author) Study design

113

114

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

n = 14

n = 15

Length of
hospital stay

Post-intervention group

Pre-intervention
group

Cues:
For initiating feed: not described
For terminating feed: feeds were
stopped when an infant ingested
the entire amount of feeding
volume, refused to suck any
longer, fell asleep, or had a
distress event (e.g. choking,
apnoea, bradycardia)
Delivered by:
Nursery nurses, nurses
Messer

33

Retrospective
chart review
before and after

Level 3 NNU,
children’s hospital
within a hospital,
USA

29 preterm infants 27–32 weeks’
gestation at birth
with a birthweight of
1000–1700 g, receiving
oral nutrition only
(gavage or nipple, but
not breastfeeding)
Had no neurological
or gastrointestinal
disorders or congenital
anomalies

Demand fed according to a
readiness-to-feed protocol
Under no circumstance could
the bottle or nipple be
manipulated to get more volume
from the bottle; the infant that
had fallen asleep could not be
waked. At that point, the
remainder of the feeding
was given by gavage
Type of feeding:
Bottle – unclear what
type of food
Cues:
For initiating feed: drowsy,
awake or fussy prior to care,
rooting or hand to mouth,
keeps pacifier, good tone

Scheduled, volumedriven feeds
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Study
(first author) Study design

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

n = 18

Weight gain

For terminating feed: no hunger
cues, no change in tone, apnoea,
bradycardia, tachypnoea

DOI: 10.3310/hta25740

Delivered by:
Nurses; the speech and language
team delivered the training
Murray34

Chart review;
non-randomised,
before and after

NNU, Methodist
Women’s Hospital,
USA

37 preterm infants Preterm infants with a n = 19
gestational age at birth
between 35 weeks and Following the infant-driven
35 weeks + 6 days
feeding programme. Infants are
allowed nipple attempts only if
they show certain readiness cues.
The accurate assessment of the
infant’s breastfeeding attempts
is key in infant-driven feeding.
Infant is gavage or bottle fed
the remaining amount
Type of feeding:
Unclear; the content was
mother’s breast milk and
unclear as to formula content
Cues:
For initiating feed: not described
For terminating feed:
not described
Delivered by:
Unclear

Volume-driven
Length of
feeding with the
hospital stay
clinician ordering the
number of nipple
feeds the infants can
attempt each day,
based on weight and
gestational age
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Study
(first author) Study design

115

116
15

Nyqvist

Prospective
descriptive study,
no control

Setting

Participants

Inclusion criteria

NNU, Uppsala
15 preterm infants Gestational age at
University Children’s
birth of 32–36 weeks
Hospital, Sweden
Had no neurological
illness, congenital
anomaly or
chromosomal
abnormality

Intervention

Control

Outcomes

n = 15

No control group

Initiation of
oral = breastfeeding

Semi-demand feeding occurred
during the intermediate phase
before demand feeding: nutrition
prescriptions were changed from
scheduled feeding; the mother
was encouraged to feed on all
cues. When a defined time
interval had lapsed, to reach a
daily breastfeeding frequency
sufficient for adequate infant
growth; supplementation was
given when required
Type of feeding:
Breast, bottle, cup
Mother’s own breast milk,
donor’s breast milk,
supplementation when
required to cup feeding
Cues:
For initiating feed: infant
signs of behavioural state
shifts and interest in sucking,
cues of hunger
For terminating feed: infant cues
of satiety
Delivered by:
Parents, author of study

Initiation of cup
feeding
Initiation of bottle
feeding
Prescription of daily
milk volume
Initiation of (semi)
demand feeding
Attainment of full
oral feeding
Attainment of full
breastfeeding
Early discharge for
home care
Length of
hospital stay
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Study
(first author) Study design

Pridham35

RCT

Setting

Participants

Inclusion criteria

Level III NNU
in WI, USA

78 preterm infants < 35 weeks’ gestational
age at birth and
appropriate weight for
gestational age. Infants
were enrolled in the
trial when taking at
least 80% of enteral
feeds directly from a
nipple (either breast or
bottle), at which point
tube feeding was
ceased and all feeds
were offered by nipple

Intervention

Control

Outcomes

n = 45

n = 33

Calorie intake

(Nursery B) Responsive feeding
initiated in response to infant
hunger cues and terminated in
response to infant satiation

(Nursery B)
Prescribed feeding
(20 kcal/oz formula
or breast milk) at
4-hourly intervals

Volume intake
Weight gain

DOI: 10.3310/hta25740

Enteral feeds directly from a
nipple (either breast or bottle),
at which point tube feeding was
ceased and all feeds were
offered by nipple. Most infants
received standard formula milk.
As part of a factorial trial design,
some infants were randomly
allocated to receive calorieenriched formula milk
Type of feeding:
Bottle
Infant formula
Cues:
For initiating feed: infant stirring,
rooting, sucking a fist or fingers,
placing hand to mouth, being
awake, crying intermittently and
crying continuously
For terminating feed: infant
falling asleep, failure to resume
sucking after release of the
nipple, signs of fatigue, and signs
of contentment with no
indication of interest in
continuing the feed
Delivered by:
Nursery nurses
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Study
(first author) Study design

117

118
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Study
(first author) Study design
Pridham36

RCT

Setting

Participants

Inclusion criteria

Intervention

Level 3 NNU
in WI, USA

22 preterm infants < 35 weeks’ gestational n = 12
age at birth and
appropriate weight
(Nursery A) Responsive, initiated
for gestational age
in response to infant hunger cues
and terminated in response to
Infants were enrolled in infant satiation
the trial when taking at
Type of feeding:
least 80% of enteral
feeds directly from a
nipple (either breast or Bottle or breast
bottle), at which point
Infant formula, mother’s breast
tube feeding was
milk, or a mix of bottle and
ceased and all feeds
were offered by nipple breast
Cues:
Not described, but assessment
for readiness to begin nipple
feeding considered ‘awake state’
Delivered by:
Nurses

Control

Outcomes

n = 10

Calorie intake

(Nursery A)
Prescribed feeding
(20 kcal/oz formula
or breast milk) at
3-hourly intervals

Volume intake

All of the breastmilk-fed infants on
the prescribed
regimen took less
than the prescribed
amount at breast and
were given the
remainder of the
feeding by bottle

Weight gain

Puckett44

RCT

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

Level 3 NNU in
Saskatoon, SK,
Canada

80 moderate
preterm infants

Infants with a
post-conceptual
age of 32 weeks and
a weight of ≥ 1500 g

n = 39

n = 40

Volume intake (only
for bottle-fed babies)

At study entry gavage feeds
were discontinued and infants
fed orally on demand in response
to hunger cues. There was a
5-hour limit between feeds;
if no cues, the infant was
woken for feeding

Continued standard
scheduled (schedule Weight gain
not reported) gavage
Behavioural
and bottle feeding
responses (number
of cues)

Who tolerated oral
feeding without
intravenous nutritional
support

Type of feeding:
Bottle or breast
Infant formula or breast milk
at parents’ request
Cues:
For initiating feed: crying, quiet
alert, hand to mouth activity,
sucking on fingers, fist or pacifier,
rooting, inability to settle after
position change, nappy change
or pacifier
For terminating feed: satiation
cues, such as turning head away,
holding hands in stop manner,
falling asleep, no interest in
restarting feed after burp/break
in sucking, adverse events
Delivered by:
Family members, nurses

Length of hospital
stay
Times wakened for
feed
Frequency of feeding
per day
Breastfeeding per day
Number of adverse
events during feeding
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Had no congenital
abnormalities, major
gastrointestinal
surgery or severe
intraventricular
haemorrhage. Infants
mechanically ventilated
were excluded
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Study
(first author) Study design

119

120

Saunders

37

RCT

Setting

Participants

Inclusion criteria

Level 3 NNU at the 29 preterm infants Preterm infants
Women’s Hospital,
(≤ 37 weeks’ gestation)
Greensboro, NC,
without major
USA
neurological or
gastrointestinal
disorders. Weight
of ≥ 1500 g

Intervention

Control

Outcomes

n = 15

n = 14

Calorie intake

Responsive to hunger cues with
a 5-hour limit between feeds

Prescribed feeding
of set volumes at
3-hourly intervals
to achieve at least
120 ml/kg per
day intake

Volume intake

Infants in either group who
failed to take adequate amounts
orally for two consecutive feeds
were fed a prescribed volume
(to achieve a daily intake of
120 ml/kg per day) via an
intragastric feeding tube
for the next feed

Weight gaina
Weight loss
Behavioural
responses
(hunger cues)a

Type of feeding:

Accu-Chek (Roche
Diabetes Care Limited,
Burgess Hill, UK)

Bottle

Urine specific gravity

Infant formula

Length of
hospital stay

Cues:
For initiating feed: rooting,
sucking, hand to mouth, crying,
not settling after a nappy change
For terminating feed: not
described
Delivered by:
Nursery nurses
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Study
(first author) Study design

Thoyre38

Descriptive –
co-regulated
feeding
intervention
Original study
sequential cohort,
no comparison

Setting

Participants

Inclusion criteria

Intervention

Control

Level 3 NNU,
Children’s Hospital
in Chapel Hill,
NC, USA

17 preterm infants Preterm infants of
n = 17 (infants) and
No control
≤ 30 weeks’ gestational n = 16 (mothers)
age at birth
Co-regulated feeding
intervention. Cues also include
breathing and swallowing signals
amplified by a microphone on
the infant’s neck. Intervention
comprised five sessions, the
first one before infant was on
oral feeding and the subsequent
four during transition from tube
to oral feeding. They focused
on feeding-related issues
identified by the mother or
intervention nurse

Outcomes
Duration from first
oral feed to full
oral feed
Age at discharge
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Type of feeding:
Bottle or breast
Bottle’s content unclear,
mother’s own breast milk
Cues:
For initiating feed: breathing
and pauses in breathing, cues
of calmness, organisation
and engagement.
For terminating feed: cues of
distress and disengagement
Delivered by:
Parents, nurses, lactation
consultant or the mother’s
grandmother or sister
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(first author) Study design

121

122

APPENDIX 2

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Study
(first author) Study design
Waber39

RCT

Setting

Participants

Inclusion criteria

Intervention

Level 3 NNU,
Mid-Atlanta, USA

10 preterm infants Preterm infants of
n=5
≤ 34 weeks’ gestational
age at birth
Infants were fed on demand
after showing at least two signs
of hunger. Feeding tubes were
removed. Were fed at intervals
not longer than 2 hours. Were
awakened gently for feeding
after a maximum of 5 hours if
they did not self-waken
Type of feeding:
Unclear method of feed
Infant formula

Control

Outcomes

n=5

Calorie intake

Schedule fed, 3- to
4-hourly, nipple
or gavage fed a
prescribed amount

Volume intake
Weight (daily)
Duration from first
oral feed to discharge
(recorded, only
mentioned in
discussion)
Behavioural
responses (hunger
cues per day)

Cues:

Head circumference

For initiating feed: hunger cues –
crying; hand-to-mouth activity;
sucking on fingers, fist or
pacifier; rooting; or inability
to settle after position change,
nappy change, or pacifier

Length measurement

For terminating feed: satiation
cues – refusal to suck and sleep

Hunger and satiation
cues at each feed

Delivered by:
Staff – unclear

Time and duration of
each feed
Feeding method

DOI: 10.3310/hta25740

Intervention

Control

Outcomes
NNU, Northern
Hospital,
Melbourne, VIC,
Australia

438 preterm
infants

Preterm infants,
undefined
gestational age

n = 146

n = 292
Oral feeds are upgraded
according to infant cues, and
nasogastric tubes are removed
when a minimum of four full
sucking feeds within a 24-hour
period have been achieved

Schedule fed

Duration from first
oral feed to full
oral feed

For terminating feed: not
described
Delivered by:
Unclear
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Cues:

Time to discharge
Unclear

Length of
hospital stay

Inclusion criteria
Ward47
(abstract
only)

Type of feeding:

Weight gain
(no numbers)

Participants
Before-and-after
study, nonrandomised

Setting
Study
(first author) Study design

123

124

Wellington

40

Before and after
intervention,
evaluation of
intervention

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

NNU, New York
Presbyterian
Hospital, USA

254 preterm
infants

Preterm infants of
< 34 weeks’ gestational
age without congenital
conditions, necrotising
colitis or cleft palate

n = 101

n = 153

Age at first
nipple feed

A ‘Premature Infant Feeding
Assessment’ flowsheet was
introduced, which allows the
bedside nurse to evaluate an
infant prior to each feeding using
a ‘readiness score’ every 3 hours.
The nurse initiates charting
readiness scores at 32 weeks’
PMA but continues to gavage
feed until an infant is at least
33 weeks’ PMA and is scoring
1–2 on the Readiness Scale for
at least half the day for 1–2 days.
Following an oral feed, the nurse
documents a ‘quality score’

Practitioner-driven
feeding method.
The approach did not
incorporate feeding
cues from the baby.
It was outcome
oriented whereby a
‘good’ feeding was
equated with a
finished bottle

Type of feeding:
Bottle or breast
Content of bottle unclear;
mother’s own breast milk
Cues:
For initiating feed: drowsy,
awake or fussy prior to care,
rooting or hand to mouth,
keeps pacifier, good tone
For terminating feed: no hunger
cues, no change in tone, apnoea,
bradycardia, tachypnea
Delivered by:
Parents, nurses

Age at full
nipple feed
PMA at discharge
Evaluation of
the protocol
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Study
(first author) Study design

Setting

Participants

Inclusion criteria

Intervention

Control

Outcomes

White48

UK

N/A

Preterm infants
transitioning from
tube to oral feeding

Creation of an educational
poster with a clear pathway
on cue-based feeding in the
transition from tube to oral
feeding of preterm infants

N/A

Success of the
intervention

Intervention
evaluation no
comparison

DOI: 10.3310/hta25740

Creation of appropriate
policy and guidelines
Staff and parents were
encouraged to recognise
and respond to feeding
cues and stress cues
Type of feeding:
Bottle, breast.
Type of milk not specified
Cues:
For initiating feed: hand to
mouth, mouth opening, rooting
for the breast, responds to gentle
touch to the face, alert and
looking at the breast, protrudes
tongue, licks at the breast
For terminating feed: not
described
Delivered by:
Unclear
CPAP, continuous positive airway pressure; KMC, kangaroo mother care; N/A, not applicable; NF, nipple feeding; PMA, post-menstrual age; SINC, safe individualised nipple-feeding competent.
a Primary outcome.
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(first author) Study design
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Appendix 3 Systematic review list of
outcome measures in included studies
Outcome measure used

Studies reporting this outcome measure (first author)

Age at discharge (corrected gestational age)

Chrupcala,26 Dalgleish,42 Gray,29 Messer33

Age on discharge (days since birth)

Thoyre38

Age on discharge (post-conceptional age)

Puckett44

Age on discharge (post-menstrual age)

Giannì,45 Giannì,46 McCain,32 Thoyre,38 White48

Length of time to full oral feeds

Davidson,27 Giannì,45 Giannì,46 Gray,29 Messer,33 Murray,34
Nyqvist,15 McCain,32 Ward47

Feeding method on discharge

Chrupcala,26 Dalgleish,42 Giannì,45 Giannì,46 McCain,32
Thoyre38

Age when taking full oral feeds (corrected gestational age) Messer33
Age when taking oral full feeds (days since birth)

Marcellus43

Age when taking full oral feeds (post-conceptional age)

Gelfer28

Age when taking full oral feeds (post-menstrual age)

Giannì,45 Kirk,18 McCain,32 White48

Age at first oral feed (corrected gestational age)

Dalgleish,42 Messer33

Age at first oral feed (post-conceptional age)

Gelfer28

Age at first oral feed (post-menstrual age)

Davidson,27 Giannì,45 McCain,32 White48

Number of feeding cues

McCain,32 Puckett,44 Saunders,37 Waber39

Length of time to discharge from entry to study

Nyqvist,15 Puckett,44 Saunders,37 Waber,39 Ward,47 White48

Total length of stay in NNU

Chrupcala,26 Gelfer,28 Giannì,45 Giannì,46 Gray,29 Kansas,30
Kirk,18 Nyqvist,15 Marcellus,43 McCain31

Impact on nursing staff

Messer,33 Puckett44

Age parents feed their infant for the first time

Giannì45

Daily volume intake

Collinge,41 Kansas,30 Murray,34 Pridham,35 Pridham,36
Puckett,44 Saunders,37 Waber39

Percentage of volume intake per feed

Collinge41

Daily weight gain

Collinge,41 Davidson,27 Gelfer,28 Gray,29 Kansas,30 Kirk,18
Pridham35

Overall weight gain

Gelfer28

Weight velocity

Davidson27

Weight at discharge

Dalgleish,42 Giannì,45 Giannì,46 Kansas,30 Marcellus,43
Puckett,44 Saunders37

Number of breast feeds per day

Gray,29 Puckett44

Number of feeds per day

Collinge,41 Gray,29 Puckett,44 Saunders37

Number of feeds given by parents per day

Giannì45

Number of gavage feeds per day

Collinge,41 Saunders,37 Waber39

Time interval between feeds

Collinge,41 Saunders,37 Waber39

Length of feeds

Saunders,37 Waber39

Caloric and or protein intake per day

Murray,34 Pridham,35 Pridham,36 Puckett,44 Waber39

Number of times infant required wakening for feed

Collinge,41 Puckett44
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Outcome measure used

Studies reporting this outcome measure (first author)

Blood glucose levels

Collinge41

Feeding problems (e.g. refusal/slow intake)

Collinge,41 Thoyre38

Growth measurements (e.g. length)

Gray,29 Waber39

Medical complications/interventions required

Chrupcala,26 Dalgleish,42 Gray,29 Kirk,18 Murray,34 Nyqvist,15
McCain,32 Pridham,35 Pridham,36 Puckett44

Suitability of the intervention to staff and or parents

Messer,33 McCain,32 Thoyre,38 White48
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Appendix 4 Our Feeding Journey
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Even before your baby is ready to feed by mouth you can help them get ready. For example,
holding your baby in kangaroo care (also known as skin-to-skin contact) can help your baby get
ready to feed by mouth, whether you plan to breastfeed or bottle feed. You can do this when
they are having tube feeds and at other times. You can also help them get ready by letting them
have something to suck on such as a dummy, or giving them tastes of your milk when you do
mouth care.
Once they are ready, letting your baby feed by mouth when they are showing feeding cues, and
letting them rest, sleep and have a tube feed if they are not showing cues are both really
important when helping them to learn to feed.

What is a good feed?
Feeding is a lifelong skill. It should feel safe, pleasurable and comforting for you and your baby.
Feeding time is about communication as well as nutrition.
[Placeholder for image]

A good feed is:

Led by your baby’s start and stop cues

Given during kangaroo care/skin-to-skin

Not driven by volume (quality over quantity)

Given by the same person/small number of people

When your baby is learning to feed, a good feed is one where your baby shows you cues when
they are ready to feed, you help them feed, and stop when you see their signs of needing to
stop. The feed may last one minute and be three sucks or be much longer. It doesn’t matter at
all, both are just as successful in the learning process. Your baby has let you know what they
need and you have responded to it. This is a good quality feed experience and lays the
foundations for long-term happy feeding.
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Kangaroo care gives your baby lots of support for developing their feeding skills. It helps them
gain energy, keeps their temperature and breathing steady, and lets them hear, smell, touch
and taste you. Your baby is most likely to show you their first feeding cues when you are holding
them skin-to-skin. You may have noticed them beginning to wriggle down towards your breast
when you are holding them. This is their way of saying they are ready to feed by mouth. Skinto-skin holding before either breast or bottle feeding is a great way to be close to your baby and
see if they are showing any feeding cues. Don’t worry if they fall asleep, that just means they
need sleep and aren’t ready to feed by mouth just now. Sleep is incredibly important for preterm
babies so let your baby sleep whenever you can, it won’t slow down their feeding development.
As long as you offer a feed in response to your baby’s feeding cues they will feed as much as
they are able to at that time. How much they are able to feed by mouth will vary for each baby
and depend on things like how old they are, how complicated their first few weeks or months of
life have been, and how well they are at the moment. It is normal for your baby to need to have
some of their milk by tube as they are learning to feed by mouth.

If your plan is to bottle feed your baby, try to keep the number of different people offering your
baby a bottle feed to a minimum. Try to make sure they are the people that will continue to feed
your baby going forward so that each person who feeds your baby is familiar to them. Each
person should feed them in the same way and be able to read and respond to your baby’s cues.
Sometime nursing staff will feed your baby if you can’t be there for whatever reason. This is
okay. As long as your baby is fed mostly by the same people, then being fed by nursing staff
from time to time will be okay.

What are feeding cues and how do I recognise them?
Your baby will show that they are ready to start feeding by mouth in different ways:

They will be able to breathe steadily and have times when they are wakeful when or before a tube
feed is due, or when you are holding them in kangaroo care.
They may begin to move towards the breast during kangaroo care.
They will show some movements with their head, hands and mouth to show they are keen to feed.
These can be mouthing movements, rooting (making sucking motions with the mouth, or turning
their head when the cheek or lip is touched), bringing their hands to their mouth, or trying to suck on
anything that brushes near their mouth.
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[Placeholder for image]

These signs of hunger and readiness to feed are the same for both bottle and breastfed babies.
Babies will also let us know when they need to stop feeding. They might be full, tired, or have
become less well coordinated in their feeding. It is important that we stop feeding as soon as a
baby shows us they want to stop. Continuing to feed can tire babies too much, or make them
feel uncomfortable or unstable and mean that feeding might not be an enjoyable experience for
them.

[Placeholder for image]

Some of the ways that babies show us they
need to stop feeding include:

Falling asleep/ falling off the breast

Stopping sucking
Pulling away/ head turning
Finger splaying
Physiological instability
Change in colour
Loss of tone (go ‘floppy’)
Sudden change in alertness
No interest in continuing to suck after
a break

[Placeholder for image]

The neonatal feeding journey isn’t always
straight forward. Sometimes
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babies can get better at showing cues and feeding, and then need to go back to tube
feeding due to other reasons or complications (for example requiring medical procedures).
This can be frustrating and disheartening. But like learning to walk, the ups and downs help
your baby to learn and develop the skills to feed. Each baby’s feeding journey will differ and
it’s important to remember that your baby will learn in their own time.

Who else will be observing my baby for cues?
It’s important you are observing your baby as often as possible so that you can recognise
when they are ready to start feeding. Staff on the neonatal unit are trained to recognise
your baby’s cues with you, or when you’re not able to be there. You should receive the
same Quick Reference Guide and Feeding protocol that staff receive. This is explained
in the presentation available on www.[insertwebsite].com Please ask a staff member if
you are unsure about anything in these documents.

Communicang with staff
[Placeholder for image]

Communication with a trusted staff member will help
your baby to be fed when they are showing signs that

they are hungry, and recording ‘your feeding journey’ will help with this. Discussing your
hopes and wishes for feeding your baby with staff helps them understand what your
expectations are so that you and your baby can get the support and information you need
throughout your feeding journey. You know your baby best and will be the main person

caring for your baby, and by having these conversations with staff it ensures that they
know your preferences for feeding your baby when they are not there. It also ensures that
feeding your baby by reading their cues can be continuous.

Suggesons of topics to discuss with staﬀ:
What feeding plans did you make during the antenatal period?
If you didn’t have any feeding plans how did you imagine you would feed your baby?

How have your expectations changed?
What do you value as most important in regards to feeding your baby?
What are the bonding opportunities e.g. skin-to-skin contact, during feeding?
How would you like your baby to be fed when you’re not able to be there?
When can you start to assess if your baby is ready to transition to oral feeding
e.g. respiratory stability, airway safety and intervals between feeding?
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Recording your feeding preferences for your baby:

When I was pregnant/before I had my baby I imagined I would
feed my baby this way………

Now that I’ve had my baby my plans to feed them are……….
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When I’m not able to be here, I would like my baby to be
fed….

What’s important to me about my baby learning to feed
is……..
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I would like support with/more information about…….

The people who will support me/help me find out this
information are……..
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Appendix 5 ADePT process
PROBLEM 1
PROBLEM TYPE A: Babies were not eligible for the study (13% of those screened)
SOLUTIONS:

a) INTERVENTION
N/A

b) STUDY DESIGN
1. Assess babies for eligibility at an earlier gestaon to ensure feeding cues are idenfied early enough for
inclusion in the study
2. Increase recruitment meframe to ensure enough babies are idenfied for inclusion in the study
3. Staﬀ training to focus on the role of clinical staff in identifying eligible babies and introducing parents to the
study

c) CONTEXT
N/A

PROBLEM 2
PROBLEM TYPE A: Challenges recruing babies into the study

SOLUTIONS:

a) INTERVENTION
N/A

b) STUDY DESIGN
1. Consent babies prior to them being assessed as ready to begin oral feeds
2. Redesign participant information sheets to be more appealing
3. Increased research nurse availability by embedding the role on the unit that combines research and clinical
dues.
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4. Assess the training needs of staﬀ in each unit on both the intervenon and understanding of research.
5. Adjust training for staﬀ to diﬀerentiate their role in implemenng the intervenon and their role in the
recruitment
6. Timely training for staﬀ to ensure it remains relevant and provide frequent updates

c) CONTEXT
1. Principal Invesgator with research experience embedded in the unit.
2. Research nurses to be more available on the unit top increase opportunity to consent parents
3. Addional resource to employ a research nurse embedded in the neonatal unit with combined research and
clinical dues.
4. Increase the proﬁle of the study within the unit through adversing materials and social media

PROBLEM 3
PROBLEM TYPE A: Challenges engaging parents with study documentation and data collection

SOLUTIONS:

a. INTERVENTION
1. Redesign intervenon and study documentaon to be more engaging and accessible
2. Digital study documentaon and collecon methods e.g. mobile applicaon
3. More focus on staﬀ educang parents through modelling cue-based feeding rather than reliance on
supplementary materials e.g. ﬁlm and posters

b. STUDY DESIGN
1. Collect follow-up outcome measures from roune health visitor data
2. Staﬀ training to be delivered across all staff and all disciplines to ensure parents feel supported and do not
receive conflicng information
3. Offer opons for interviews with parents to be conducted at home following discharge

c. CONTEXT
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PROBLEM 4

PROBLEM TYPE A: Challenges in recruing staﬀ into the study
SOLUTIONS:

a) INTERVENTION
N/A

b) STUDY DESIGN
1. Increased research nurse availability by embedding a role on the unit that combines research and clinical
dues
2. Reduce interview me
3. Replace interviews with an online questionnaire for staﬀ to complete
4. Staﬀ opt out rather than opt into study observaons
5. Assess training needs of staﬀ in the unit on both the intervenon and understanding of research.
6. Staﬀ training to include research procedures to increase staﬀ confidence that their data is confidenal and
not shared with managers
7. Regular staff training and up-dates to increase staff knowledge

c) CONTEXT
1. Principal Invesgator who is independent from line management within the unit but can support staff
involvement in data collecon
2. Negoate how backﬁll funding can be best used to incenvise and release staff to participate in interviews
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PROBLEM 5

PROBLEM TYPE B: Parents and staﬀ not adhering to all intervenon components
SOULTIONS:

a) INTERVENTION
1. Redesign intervenon study documentaon to be more engaging and accessible
2. Remove unnecessary and duplicate documentaon
3. Digital study documentaon and collecon methods
4. More investment to provide in-depth mely training for staff

b) STUDY DESIGN
1. Replace cascade training with in-depth training for staff and parents on the intervenon and documentaon
2. Utilise rounely collected feeding data to remove duplicaon of documentaon for staff
3. Training sessions for medical staff on the intervenon and documentaon.

c) CONTEXT
1. Align unit protocols with the intervenon
2. Engaging all staff to ensure feeding transion culture is changed
3. Engage medical staff so that intervenon documentaon can inform medical decision-making
4. Enhance movaon through unit-wide displays feeding successes
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Staﬀ and parent training

Recruitment Proceedures for
babies and staff

1. Staﬀ training to focus on the role of clinical staﬀ in idenfying eligible babies and introducing parents to the
study
2. Staﬀ training to be delivered across all staﬀ and disciplines to ensure parents feel supported and do not receive
conﬂicng informaon
3. Timely training for staﬀ to ensure it remains relevant and provide regualr updates
4. Replace cascade training with in-depth training for staﬀ and parents on the intervenon and documentaon
5. Staﬀ training to include research procedures to increase staﬀ conﬁdence that their data is conﬁdenal and not
shared with managers
6. Regular staﬀ training and up-dates to increase staﬀ knowledge
7. Assess the training needs of staﬀ in each unit on both the intervenon and udnerstanding of the research
8. More focus on staf educang parents through modelling cue-based feeding rather than reliance on
supplementary materials
1. Assess babies for eligibility at an earlier gestaon to ensure feeding cues are idenﬁed early enough for inclusion
in the study
2. Increase recruitment meframe to ensure enough babies are idenﬁed for inclusion in the study
3. Consent infants prior to them being assessed as ready to commence oral feeds
4. Increase the proﬁle of the study within the unit through adversing materials and social media
5. Staﬀ opt out rather than opt into study observaons
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Research ownership

1. Increased research nurse availability by embedding a role on the unit that combines research and clinical dues
2. Principal Invesgator with research experience embedded within the unit.
3. Negotiate how bak ﬁll funding can be best used to incentvise and release staﬀ to parcpate in interviews

Cultural acceptance of cue based
feeding

1. Align unit rotocols with the intervenon
2. Engage all staﬀ to ensure feeding transion culture is changed
3. Engage medical staﬀ so that the intervenon documentaon can inform medical decisionmaking
4. Enhance motivaon through unit-wide displays of feeding successes
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1. Redesign study documentation to be more engaging and accessible
2. Digital study documentation and collection methods
3. Remove unnecessary and duplicate documentation

Documentation
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Study design and methodology

1. Utilise routinely collected feeding data to remove duplication of documentation for staff
2. Arrange to meet parents for follow up interviews at planned outpatient appointments
3. Collect follow up outcome measures from routine health visitor data
4. Reduce interview time for staff
5. Replace interviews with an online questionnaire for staff to complete
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