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The Integrated Family Delivered Care Project (IFDC) aims to empower parents to become experts in their
baby's care, and create an ethos, which truly reflects and responds to the families' unique needs. This
quality improvement project was developed based on emerging evidence from research studies, which
has demonstrated the effectiveness of Family Integrated Care (FIC) model. Although this programme was
designed as a quality improvement (QI) project using QI tools to avoid the inflexibility and certain
barriers that academic research and randomised studies are associated with it is imperative that we
collect reliable data on the effect of this new care model. As part of the IFDC project, a set of pre-defined
outcome measures will be collected for infants enrolled in the IFDC project; these measures will be
compared with retrospective matched controls cared in traditional neonatal care settings.

© 2017 Neonatal Nurses Association. Published by Elsevier Ltd. All rights reserved.
1. Introduction

The aim of the Integrated Family Delivered Neonatal Care (IFDC)
project at Imperial College Healthcare NHS Trust was to improve
parent-experience, parent-infant bonding, parental mental health,
and infant health outcomes by pioneering a new care model at
Imperial College Healthcare NHS Trust (ICHNT) based on interna-
tional evidence. The Plan-Do-Study-Act (PDSA) cycle (Fig. 1)
(Langley et al., 1996) was created to demonstrate the model for
improvement for this quality improvement (QI) project. The PDSA
(Langley et al., 1996) cycle is an experimental learning approach,
which allows for continuous reflection, evaluation and change at all
stages of the project.

There is growing evidence that educating and engaging parents
with the care of their baby can reduce their anxiety, improve parent
experience and facilitate bonding. Current evidence (Levin, 1994;
O'Brien et al., 2013; Bracht et al., 2013; Macdonell et al., 2013;
Pineda et al., 2014; O'Brien et al., 2015) has established now not
only the feasibility of Family Integrated Care (FIC) in neonatal set-
tings but actually proved that clinical outcomes are better than
traditional neonatal healthcare models. To decide what dataset to
collect in our QI programme, outcome data used in different FIC
studies were reviewed. The evidence for FIC dates back to 1979,
shed by Elsevier Ltd. All rights res
when a shortage of trained neonatal intensive care nurses in
Estonia prompted Levin to implement a “Humane Neonatal Care”
model (Levin, 1994). This unexpectedly resulted in significant
improvement in weight gain, a reduction in infections, length of
stay in NICU, a reduction in nurse utilisation and overall improved
satisfaction among parents and staff (Levin, 1994).

Professor Shoo Lee from Canada closely investigated the Esto-
nian model and felt that this type of care is feasible and could be
similarly effective in more developed countries. The pilot cohort
analytical study carried out in 2011e2012 at Mount Sinai Hospital,
in Canada, confirmed the feasibility of FIC in amulticultural western
country (O'Brien et al., 2013). Infants born �35 weeks gestation
with a parent willing and able to spend �8 h a day was included in
the study (n ¼ 42 families). For each infant, two matched controls
were identified from the previous years' database. The primary
outcome of the study was weight gain (over 21 days following
enrollment). Secondary outcomes included other medical out-
comes as breastfeeding at discharge, number of clinical incidents,
mortality and major morbidities related to prematurity as nosoco-
mial infection, intracranial haemorrhage, necrotizing enterocolitis,
retinopathy and bronchopulmonary dysplasia. Parental Stressor
Scale (PSS) was used to measure parental anxiety in the first week
following admission and before discharge. Parental experience was
assessed by using semi-structured one-to-one interviews prior to
discharge. O'Brien and colleagues showed that in this care model
weight gain improved; and there were some tentative improve-
ments in secondary outcomes (O'Brien et al., 2013).
erved.
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Implementing Integrated Family Delivered Neonatal Care

MODEL FOR IMPROVEMENT

What are you trying to accomplish?
We would like to improve infant health, parent-
infant bonding, parent experience and parental

mental health by pioneering in a new care delivery
model called Integrated Family Delivered Neonatal

Care.

How will you know that a change is an
improvement?

Improved infant health, increased breastfeeding rates, earlier
discharge and less complications related to hospital stay.
Improved parent-infant bonding and parental experience,

reduced parental anxiety

What change can we make that will result in improvement?
We aim to design a comprehensive, multidisciplinary Integrated Family
Delivered Care package and implement it in the Imperial Neonatal

Units.

Fig. 1. PDSA cycle.
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From the parents' responses, several themes were identified
around FIC including gaining knowledge and confidence; better
relationships with the medical team and other parents (O'Brien
et al., 2013); and a reduction in the measurable degree of stress
in parents (O'Brien et al., 2013; Bracht et al., 2013). This pilot study
has several limitations. It was highlighted that as sample size was
small, and statistical power was limited; therefore a larger
randomised controlled trial was required to further evaluate the
efficacy of FIC. Additionally as not all eligible parents were
approached due to limited cot capacity; it was not possible to
conclude that the results are generalisable to the entire patient
population in the NICU.

Therefore a further clustered randomised controlled trial was
undertaken in 16 NICU's across Canada and Australia to evaluate
the efficacy of the FIC model. The primary outcome of the study
again was weight gain (over 21 days following enrolment), and
secondary outcomes included breastfeeding rates, clinical out-
comes, safety, parental stress and anxiety. This study finished
enrolment in September 2015, and results are due to be published
soon. These results support the concept that medical outcomes and
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survival are not the only neonatal outcomes that aid assessment of
a service, but parental experience, parental anxiety and mental
health are equally integral to the evaluation process.

After implementation of the IFDC project, it is now imperative
that we continue to monitor and evaluate the progress of the IFDC
project in our two neonatal units and highlight as to whether the
project is meeting the individual needs of the parents, as well as
whether the initial project aims and objectives are being met.
Capturing and responding to parents’ experiences of the project, as
well as engaging in a process of active reflection, is therefore
fundamental for the successful implementation of this new care
model. The IFDCmodel is anticipated to improve medical outcomes
and shorten length of stay which may improve the efficiency of our
services. It is also equally important to receive staff feedback, and
measure the staff training, engagement and experiences of the
project. Lastly, evaluation of a project is not complete until the
effectiveness is investigated through a health economic evaluation.

2. Defining outcome measures of the IFDC project

The impact of the project on the primary aim of improving
parent experience and infant health would be demonstrated
through parental assessments and patient outcome data, which are
divided into four categories: infant health outcomes, parent expe-
rience, parental anxiety and mental health, process and balance
measures including staff engagement and satisfaction (Fig. 2).
Fig. 2. Driver diagram o
Pre-defined outcome measures including length of stay, cor-
rected gestational age at discharge, weight velocity, discharge
weight, breastfeeding rate, nosocomial infection rate and incidence
of iatrogenic complications for infants enrolled in the IFDC project
will be compared to matched retrospective controls managed in
traditional neonatal care settings. The Project Coordinators and As-
sistant Psychologist collect data prospectively since the full imple-
mentation of the care model in April 2017. In addition to the patient
outcome data, baseline patient demographics are also collected.

The project was registered as a QI project within our Trust and it
was deemed not to need formal ethical approval; although it is still
important to reflect on ethical considerations. All data collected for
the purposes of evaluation are stored securely on the hospital's IT
system and the files are password encrypted as to comply with the
Data Protection Act (1998) (United Kingdom Acts of Parliament,
1998). Parents are provided with an information sheet and con-
sent form explaining what data is collected and what will happen
with the data. All data collected will remain confidential and
anonymous, stored on a secure NHS computer network drive and
will not be kept for any longer than is necessary.

3. Selected outcome measures

3.1. Infant health outcomes

The following data is collected for each infant participating in
f the IFDC project.
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the IFDC caremodel from themedical notes additionally to baseline
patient demographics:

� Corrected gestational age at discharge, Length of stay
� Weight, Head circumference, length at discharge
� Weight velocity
� Complications of prematurity. (It is not expected to see change
in these complications, but data collection and comparison is
needed to follow any unexpected change.)
� Chronic lung disease (CLD)
� Retinopathy of prematurity (ROP)
� Necrotizing enterocolitis (NEC)
� Intraventricular haemorrhage (IVH)
� Culture positive hospital acquired sepsis episodes

� Feeding outcomes, length of establishing suck feeds
� Breastfeeding rate at discharge, Exclusive breastfeeding rate at
discharge

� Breastfeeding rate post discharge up to 6 months of age
� Growth velocity during 1st year (weight and head circumfer-
ence, length)

� Re-admission, hospital attendance, other contact with health
professionals after discharge during 1st year of life

� 2 year developmental assessment for babies < 30 weeks
gestation including neurodevelopmental assessment (Bayley III
assessment tool)

3.2. Parent experience, parent anxiety and mental health

It is anticipated that this new care model will improve parent
experience, decrease parental stress, anxiety and depression; in-
crease confidence in parenting skills; and improve parent-infant
bonding. These outcome measures were defined, developed and
obtained by the Neonatal Clinical Psychology team, and include a
semi-structured interview, spot questionnaire and discharge
questionnaire. The neonatal unit is an exceedingly complex and
stressful environment whereby parents learn to navigate parenting
in the midst of a highly medicalised and alienating environment
whilst experiencing common emotions, such as guilt, joy, anger,
worry and fear (Golish and Powell, 2003). Stress and anxiety are
known to have negative implications for both parents, babies and
their developing relationship, and parents with a premature baby
have an elevated risk of experiencing post-traumatic stress disor-
der, anxiety and depression in the postpartum period (Davis et al.,
2003; Singer et al., 2003; Carson et al., 2015; Veddovi et al., 2001).
Beyond the impact upon both parents at an individual and rela-
tional level, having a premature baby also has a multi-layered in-
fluence on the wider family unit whereby siblings can be effected
(Taylor et al., 2001; Saigal et al., 2000). Providing a supportive and
family-centred environment by empowering parents in their baby's
care is integral to sustaining positive parent-child relationships and
promoting healthy parental and family coping and adjustment in
these early few weeks. Ultimately, these principles underpin the
aims and motives of the IFDC project.

Research on FIC has previously taken a quantitative outcome
focused stance, but there is limited research which examines the
parent's personal narratives and lived experiences of FIC (Kerr
et al., 2016, 2017; Russell et al., 2014). This QI project therefore
seeks to gather rich and detailed descriptions of parent's experi-
ences of the IFDC project through qualitative evaluation, and ex-
amines how the IFDC project empowers and supports parents to
learn to care for their baby. The designed semi-structured in-
terviews will inform the qualitative evaluation aspects of this QI
project. It will favour a subjective interpretive approach, which
acknowledges the complexity and intricacy of being a parent
within the neonatal environment (Creswell, 2007; Hennink et al.,
2011). Concepts of mind-mindedness and attachment, parental
self-efficacy, as well as coping and psychological adjustment have
informed the formation of the interview schedule which aim to
encourage parental confidence, attachment, empowerment and
wellbeing (Meins, 2013; Lazarus and Folkman, 1984; Gross, 2002;
Hess et al., 2004; Barnes and Adamson-Macedo, 2007).

The interviews will be conducted within one week of discharge
from the unit, and if transferring to their local hospital thenwewill
seek to interview within three days of this transfer. A degree of
flexibility will be required to fit with parent's availability and whilst
wewill seek to offer face-to-face interviews, theremay be instances
where telephone or Skype interviews may be more appropriate.
Interviews will be conducted in the parent's place of preference
(home or hospital) to encourage the parent's comfort and
authenticity. For the semi-structured interview, purposive sam-
pling is used as parents must have been enrolled in the IFDC
project, and convenience sampling will also be used as parents are
able to decide if they wish to participate (Creswell, 2007; Hennink
et al., 2011). Other than enrollment in the IFDC project, there are no
other exclusion criteria for the spot questionnaire and discharge
questionnaire.

Due to the subjectivity associated with qualitative evaluation,
maintaining a constant degree of reflexivity is paramount in
ensuring internal validity and thus avoiding potential researcher
biases (Creswell, 2007; Hennink et al., 2011).

All parents involved in the IFDC project will also be given the
opportunity to complete the spot questionnaire and discharge
questionnaire, which gives parents a further opportunity to share
their experiences of the project whilst their infant is an inpatient on
the neonatal unit. The spot questionnaire will be distributed to
parents throughout their baby's stay on the neonatal unit, whilst
the discharge questionnaire will be distributed to parents on their
baby's discharge date.

The Framework Method approach will be used to evaluate the
semi-structured interviews (Gale et al., 2013). This method is
widely used in applied health andmedical research, and sits within
the broader analysis network of thematic analysis (Ritchie et al.,
1994). The Framework Method looks at establishing relationships
within the data, and therefore identifying both descriptive and
explanatory conclusions around these identified themes. It uses a
matrix output to organise, compare and contrast the data across
andwithin individual cases (Gale et al., 2013). In line with the PDSA
model and nature of qualitative research, whether it takes an
inductive or deductive approach depends on the course of the
output though it is anticipated that it would follow an inductive
approach (Creswell, 2007; Hennink et al., 2011; Smith and Firth,
2011). Peer examination via the IFDC core team will aid the pro-
cess of ensuring that researcher biases are avoided.

3.3. Process and balance measures

We aim to use the following process and balance measures to
assess if the new care model delivery by our team is effective,
and also to monitor parent and staff engagement, satisfaction
and feedback.

� Parental uptake of the project: Number of families approached;
Number of families enrolled in the care model;

� Mobile App usage: Number of Mobile App user episodes; Time
spent during each log-in; Time spent on each activity log.

� Parent education and training: Number of families participating
in each group parent education session; Parent satisfaction of
group parent education sessions; Completion of parental com-
petency based training (the parental competency based training
is a timeline and competency based curriculum which is
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individualised to allow staff to monitor the progress of the
parents and identify what extra support they may need to
support them in this care model.)

� Staff training and engagement: Number of staff (nurses, junior
doctors and allied health professionals) trained to deliver this
caremodel; Staff expectations of the project (“hopes and fears”);
Staff satisfaction of the project.

� Discharge: Number of babies discharged home from the unit;
Number of babies discharged from this care model.

3.4. Additional measures

We aim to collect staff feedback by a specifically designed
questionnaire. Additionally in the future we aim to collect sufficient
data to carry out a health economic evaluation for the sustainability
and future transferability of this model.

4. Summary

Our aim was to define and develop a dataset used for outcome
measures of the IFDC project to make further observations and
assess potential other benefits and challenges associated with the
IFDC model. Since the full implementation of this new care model
in April 2017, 30 families have participated in this project. We aim
to publish details about our outcome data and initial findings
shortly.

Unlike most neonatal units, Imperial neonatal units are in a
unique position whereby staff cross-cover both level-2 and level-3
neonatal units and the parents may experience the benefit of
seamless FIC in either or both settings. This will improve credibility
that FIC is feasible in either tiered setting and that this can be rolled
out in networks across the country. Continuous effective moni-
toring, data collection and evaluation remains paramount in
ensuring that we can deliver a project in the most cost-effective
way, that continues to remain beneficial to families and their in-
fants and is tailored to their unique needs. This will ultimately
ensure generalisability of the FIC model across all neonatal units.
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