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1 | INTRODUCTION

Preventive support for all very preterm (VPT) infants
and their families after discharge home is recommended
because it improves outcomes for both infants and their

ABSTRACT

A previous randomized controlled trial has suggested the effectiveness of a Dutch
postdischarge responsive parenting program for very preterm (VPT) infants,
indicating that nationwide implementation was justified. This paper describes
the development and nationwide implementation of the intervention, known as
the TOP program, which consisted of three phases. In the preparation phase
(2006-2010), a theory of change and the structure of the TOP program were
developed, and funding for phase two, based on a positive Business Case, was
obtained. In the pilot implementation phase (2010-2014), intervention strategies
were developed for a real-world setting, capacity and adoption were increased,
systematic evaluations were incorporated, and sustained funding was obtained.
In the full-implementation phase (2014-2019), all Dutch Healthcare Insurers
reimbursed the TOP program, enabling VPT infants to participate in the pro-
gram without charge. By 2018, the number of interventionists that provided the
TOP program had increased from 37 to 91, and all level III hospitals and 65% of
regional hospitals in the Netherlands referred VPT infants. Currently, the pro-
gram reaches 70% of the Dutch target population and parental satisfaction with
the TOP program is high. After a 12-year implementation period, the TOP pro-
gram forms part of routine care in the Netherlands.
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parents (EFCNI et al, 2018). A responsive environment,
with fluent parent-infant interactions, supports infants’
resilience and healthy development (Britto, Singh, Dua,
Kaur, & Yousafzai, 2018). The fact that VPT infants may
profit even more than term infants from these responsive
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interactions (Erickson et al.,, 2013; Guralnick, 2012;
Landry, Smith, & Swank, 2006; Milgrom et al., 2010) pro-
vides an opportunity for intervention. This is an important
opportunity because VPT birth is associated with poorer
developmental trajectories (Aarnoudse-Moens, Weisglas-
Kuperus, van Goudoever, & Oosterlaan, 2009; de Kieviet,
Piek, Aarnoudse-Moens, & Oosterlaan, 2009; Twilhaar,
de Kieviet, Aarnoudse-Moens, van Elburg, & Oosterlaan,
2018). Neonatal morbidities such as bronchopulmonary
dysplasia, sepsis, intraventricular hemorrhage, and necro-
tizing enterocolitis are known risk factors for adverse
outcomes. Even without these morbidities, more than
half of VPT infants have mild brain abnormalities that are
related to regulatory problems in early childhood (Clark,
Woodward, Horwood, & Moor, 2008; Murray et al., 2016;
Spittle et al., 2011). VPT infants are less responsive and
explorative, have more feeding and sleeping difficulties
(Schmid, Schreier, Meyer, & Wolke, 2011), and experience
more stress and behavioral disorganization. Therefore,
parents of VPT infants need to be more sensitive and
responsive even though they are often under psychologi-
cal stress, as dealing with a VPT birth and a long hospital
stay is challenging (Bilgin & Wolke, 2016). Consequently,
these families are at high risk for difficulties in parent-
child interactions, resulting in an additional risk factor
for poorer child outcomes. This highlights the need for
early preventive intervention at the stage when an infant’s
brain is developing faster than at any other stage in life
(http://www.1001criticaldays.co.uk/).

Despite widespread agreement on the need for postdis-
charge support for VPT infants and their families, such
support is seldom available in routine care. Organizing
such an innovative healthcare service for all VPT infants
and their parents is a long and complex process. The key
prerequisite for implementation of an intervention is that it
is effective (Milat, King, Bauman, & Redman, 2013). When
this prerequisite is fulfilled, an evidence-based interven-
tion usually requires adaptation to allow for implementa-
tion in a real-world setting (Wiltsey Stirman, Baumann, &
Miller, 2019). Furthermore, different implementation com-
ponents are required in different phases to actively imple-
ment interventions in routine care (Fixsen, Blase, Naoom,
& Wallace, 2009).

In the Netherlands, research was conducted to study
the feasibility and effectiveness of the Infant Behav-
ioral Assessment and Intervention Program (IBAIP®)
that aimed to support VPT infants and their parents
after discharge (Hedlund, 1998). The positive outcomes of
the hospital-based neurobehavioral intervention program
known as the Newborn Individualized Development Care
and Assessment Program (Als et al., 1986; Als et al., 1994)
and the Mother-Infant Transaction Program (Achenbach,
Howell, Aoki, & Rauh, 1993) motivated the evaluation of an
intervention program that could ensure the continuity and

Key Findings

1. Responsive parenting support for very preterm
(VPT) infants and their parents after discharge
is now part of routine care in the Netherlands
and is known as the TOP program. The cost
of the program is included in basic healthcare
insurance, which makes it available to the total
Dutch target population at no charge.

2. A series of steps are required to build a solid
foundation for an innovative health care ser-
vice. After two pilot studies and a random-
ized controlled trial, the implementation of
the TOP program took 12 years and consisted
of three implementation phases: a preparation
phase, a pilot implementation phase, and a full-
implementation phase, each consisting of dif-
ferent aims and components.

3. Pivotal to the sustainability and flexibility
that is required to improve the TOP program
over time is the utilization of bundled pay-
ments. These payments include the cost of
interventions and overhead per infant for the
management of the organization, consisting of
financial management, systematic monitoring
and evaluation, quality assurance, and infor-
mation provision.

Statement of relevance

To impact the development of very preterm
infants, effective intervention needs to be
scaled up and included in routine care. In
this manuscript, we describe the steps taken for
nationwide implementation of an evidence-based
intervention in the Netherlands.

uniformity of care after discharge. The IBAIP is a preven-
tive neurobehavioral intervention program that is primar-
ily based on the Synactive Theory of Infant Development
(Als et al., 1986), targeting infants until the corrected age
(CA) of 6-8 months.

After two promising pilot studies (Koldewijn et al., 2005;
Wolf et al., 2002), a multicenter randomized controlled
trial (RCT) that evaluated the effect of the IBAIP on motor,
cognitive, and neurobehavioral outcomes was performed.
Better cognitive, motor, and behavioral outcomes were
found at 6 months CA (for prematurity) (Koldewijn et al.,
2009), and it was found that mothers were more sensitive
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and less intrusive toward their children (Meijssen et al.,
2010). At 24 months CA, motor outcomes were improved,
but cognitive and behavioral outcomes were not (Kold-
ewijn et al., 2010). Positive developmental effects were sus-
tained for motor development and Performance IQ, 5 years
after conclusion of the intervention, especially for infants
with bronchopulmonary dysplasia (Van Hus et al., 2013).

These positive effects justified integration into routine
postdischarge clinical practice in order to impact VPT
infants and their families. This article describes the pro-
cess of development and implementation of a preven-
tive responsive parenting program after discharge for VPT
infants and their parents in the Netherlands, resulting
in the TOP program (Transmural developmental support
for VPT infants and their parents). Transmural care is
the interface between hospital and primary care. For the
integration into routine care, our aim was to enable VPT
infants born in the Netherlands, and their parents, to par-
ticipate in the TOP program without charge.

2 | METHODS AND RESULTS

Implementing an evidence-based intervention implies
obtaining both policy and financial support and tailoring
the intervention to a real-world setting. In order to fulfil
these basic conditions, the implementation of the TOP pro-
gram followed the principles and strategies described by
Grol and colleagues (Grol, Wensing, & Eccles, 2005; Grol,
Wensing, Eccles, & Davis, 2013). The implementation pro-
cess consisted of three consecutive phases: (I) a prepara-
tion phase; (II) a pilot implementation phase; and (III) a
full-implementation phase.

2.1 | PhaseI: Preparation phase
(2006-2010)

Before implementation of the postdischarge intervention
could start, an extensive preparation phase was nec-
essary in which different components were employed:
(1) designing a theory of change (TOC) and intervention
protocol that matched the needs of the target group and the
experiences of the professionals; (2) mobilizing financial
resources to fund the pilot implementation of the interven-
tion; (3) establishing a center of expertise for VPT infants;
and (4) informing and mobilizing stakeholders to involve
them as participants in the implementation of the inter-
vention program (Table 1). The first aspects of this phase
started shortly after the positive results of the RCT at 6
months. The plan was carried out parallel to the earlier
described follow-up studies of the RCT and was reinforced
by positive outcomes at 24 months, 3.5 years, and 5.5 years.

WILEY—-2

2.1.1 | Designing a TOC and structure for
the TOP program protocol

The theoretical framework for the TOP program was based
on outcomes and insights obtained in the RCT and rele-
vant scientific evidence. A TOC is a framework that links
intervention strategies, via targets, to the outcomes. It is a
dynamic model that can be refined over time. The TOP pro-
gram is a process-oriented intervention consisting of seven
intervention strategies (Figure 1). As in the RCT, interven-
tion strategies were chosen to target parental responsive-
ness, thereby establishing a developmental environment
for preterm infants that was as optimal as possible (Kold-
ewijn et al., 2009). A strength-based approach is seen as
fundamental for the delivery of the TOP program because
it supports the relationship between the interventionist
and the parent, whereby the interventionist always uses
the child’s behavior as a point of reference. This nonjudg-
mental approach requires a special attitude on the part of
the interventionist. It is necessary to believe in the parent’s
and infant’s potential strengths and to actually enter into a
relationship with the parent based on optimism, respect,
and equality. Parents are regarded as experts and their
information, requests for help, and choices form the basis
of the guidance. In the TOC of the TOP program, inter-
vention strategies were added to meet increasing scientific
insights that recommended a “two-generation approach.”
The aim of this approach is to bring about changes in
the parent, the parent-infant dyad, and the infant, with
the ultimate goal of increasing infant developmental out-
comes. Such an approach combines parent and infant sup-
port to strengthen a positive interaction cycle (Shonkoff &
Fisher, 2013). The targets of the TOC also include parental
understanding of the infant’s behavior and parental well-
being as they buffer parental responsiveness. Sensitive and
responsive parents provide an environment rich in “serve
and return interactions”: the infant “serves” when initi-
ating interaction (e.g., through gaze or vocalization) and
the adult “returns” the serve when responding in a devel-
opmentally supportive way (National Scientific Council
on the Developing Child, 2004). These attuned interac-
tions support the infant’s self-regulation and development,
preventing stressful situations for the infant. In turn, the
infant’s increasingly positive behavior enhances parental
feelings of confidence and joy in the interaction and, con-
sequently, ensures more consistent responsiveness from
the parent.

A protocol for the TOP program was developed, target-
ing the same infants as in the RCT: infants born <32 weeks
gestational age (CA) and/or birth weight <1,500 g, and as
in the RCT, to be carried out by pediatric physical ther-
apists. In the Netherlands, pediatric physical therapists

35USD 17 SUOWIWIOD SAIER.D 3(ed! ddke 33 Ag pauseA0B ae S3oILE YO 88N JO S3|NU 0} Aeiq 1 3Ul|UO A3]IA UO (SUORIPUOD-PUE-SLLBIW0D A3 1M Afeql1 U1 |UO//SdNU) SUOIIPUOD PUe SWd L 31 39S *[2Z02/TT/ST] uo Akeiqiauliuo 3|1 >Baylo!|qiosiBISBAIUN BAN AQ ZOBTZ [UW1/Z00T OT/10p/L0d A8 | 1M ALeld 1[BUI UO//SUNY WO papeojumoq ‘€ ‘TZ0Z ‘SSE0L60T



JEUKENS-VISSER ET AL.

“* | WILEY

TABLE 1 Implementation components per phase

Aim

Preparation phase

Preparing the intervention for

scaling up

Mobilizing financial resources

Informing and mobilizing

participants and stakeholders

Pilot implementation phase

Preparing the intervention for

scaling up

Increase the capacity

Increase the adoption

Systematic evaluation and
monitoring

Mobilize financial resources

Prepare the intervention for
further scaling up

Full implementation phase
Increase the capacity

Increase the adoption

Systematic evaluation and
monitoring

Maintain the quality of the
intervention

Implementation component

- Developing the structure of the intervention protocol

- Writing a Business Case comparing costs and savings of the preventive intervention, in relation
to positive health care outcomes
- Grant application to fund pilot phase

- Convince stakeholders of the need to scale up the intervention
- Gain the support of decision makers who can provide resources to continue funding

- Developing a Theory of Change and an intervention protocol, tailored to the context and the
experiences and preferences of families and professionals

- Developing a training protocol

- Developing a training manual

- Yearly training of therapists

- Selecting therapists for training for regions with low capacity

- Developing and distributing brochures

- Developing a logo for the TOP program

- Developing a website (www.top-eop.nl)

- Writing articles for scientific and non-scientific journals

- Giving presentations at conferences

- Giving presentations for departments of Neonatology, in regions where therapists were recently
trained

- Developing a database for registration of all infants and their home visits

- Applying a web-based application for parental questionnaires

- Developing a questionnaire to evaluate the experiences of the parents regarding the TOP program
- Generating quarterly reports of data and using this information for improvements

- Writing a second Business Case comparing costs and savings of the preventive intervention, in
relation to positive health care outcomes
- Applying for reimbursement of the TOP program by all Dutch Health Care Insurers

- Adapt the intervention protocol to increase feasibility

- Yearly training of therapists

- Updating and distributing brochures

- Developing a new website (www.top-eop.nl)

- Writing articles for scientific and non-scientific journals

- Giving presentations at conferences

- Giving presentations for departments of Neonatology, in regions where therapists were recently
trained

- Participating in the European Standards of Care for Newborn Health: postdischarge responsive
parenting programs

- Continue data collection

- Generating quarterly reports of data and using this information for improvements

- Developing and organizing biannual training days

- Setting-up regional collective peer learning groups

- Training moderators of collective peer learning groups

are trained to thoroughly observe infants’ sensory-motor
behavior, have experience with intervention for babies and
their families, are used to performing home visits, and
are distributed across the country. After selection, they
are trained in the holistic approach necessary to carry out

the TOP program. The duration of the intervention pro-
gram was extended from 6 to 12 months CA in response
to feedback from the parents and interventionists, as well
as the results of the RCT, which showed improved motor
outcomes, but limited effects on cognitive and behavioral
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TOP INTERVENTIONIST/PARENTS
- Assist parents to observe, understand and
interprete the behavioral cues of their child
+ Informs parents about the use
of adequate responsive reactions
+ Suports responsive reactions
between parents and the child

« Less parental stress

« Provide parents with oral and written
strenghths-based recommendations

« Provide information about the
integral development of the child

+ Provide information/psycho-education
about parenthood after preterm birth

« Coordinates care with
other involved professionals

PARENTS/CARE-GIVER

+ More parental responsiveness

+ More knowledge and better understanding
of parents with respect to their child

PARENT/CARE-GIVER

« Better parental mental health
+ More parental confidence

CHILD

- Better self-regulation/executive functiong
|:> + Better social-emotional,
motor and cognitive development

DYAD
- Better quality of parent-child interactions

MODERATORS
+ Child: BPD, SGA
+ Parent: mental well being, SES, language, compliance with the program
- Interventionist: execution of the ToP program

@ Center on the Developing Child
HARVARD UNIVERSITY INNOVATION

FIGURE 1 The Theory of Change (TOC) of the TOP program

Note. The last version of the dynamic TOC of the ToP program was developed in 2017, using the template of the Center of the Developing Child.
The TOC is one of the three components of the IDEAS Impact Framework™ (https://developingchild.harvard.edu/innovation-application/
innovation-approach/). The TOC has not undergone new adaptations since 2017

development. Neuroscience shows that complex functions
such as executive functions and communication emerge
at 6-7 months of age, and are best supported at that crit-
ical period of development (National Scientific Council on
the Developing Child, 2007). Therefore, behavioral expres-
sions were identified for infants aged 0-12 months, and
intervention strategies were developed that were appropri-
ate for that age. Consequently, the intervention protocol
now included 12, instead of six to eight, 1-hr home visits.
In addition, 4 hr of designated care transfer or parental
coaching were added to the protocol to support the par-
ents and to facilitate access to additional services and inter-
collegiate consultations. Parents of preterm infants are at
an increased risk of psychological or parenting stress. The
RCT showed that even though maternal sensitivity was
improved, no effects were found on maternal psychological
well-being (Meijssen, Wolf, Koldewijn, van Baar, & Kok,
2011). A comparable intervention program that included
parental coaching did have positive outcomes on parental
mental health (Landsem, Handegard, Tunby, Ulvund, &
Ronning, 2014; Spittle et al., 2010). The TOP interventionist
provides psychoeducation to parents, which involves pro-
viding information to parents to support them to under-
stand and cope with common feelings and thoughts related
to VPT birth, and to help them find supportive social

resources in their environment or adequate professional
support when necessary. In addition, an extra hour per
home visit was included in the protocol to compose a per-
sonalized parental report with photos and text of posi-
tive interactions between parents and their infants, which
was sent to the parents after each home visit. The pur-
pose of the report is to assist parents in remembering and
sharing information with family members or other care
takers.

2.1.2 | Mobilizing financial resources

To achieve the approval of the Dutch Health Authority
(DHA) and to obtain financial support from the Dutch
Healthcare Insurers for the pilot implementation, a bet-
ter understanding of the costs, in relation to effects, was
required. Therefore, an economic evaluation using health-
care outcome measures of infants who participated in
the RCT was performed. In economic evaluations, both
healthcare process measures and patient outcomes can
be incorporated into cost-effectiveness measures (Oost-
enbrink, Koopmanschap, & Rutten, 2002; Zorginstituut
Nederland, 2016). In this implementation study, only the
healthcare costs of the children were measured because
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the Dutch Healthcare Insurers were primarily aiming at
a reduction in those costs. A comparison of data from the
RCT, which included 90 infants in the intervention group
and 85 infants in the control group, revealed savings due
to fewer referrals at 1 year of age to paramedical profes-
sionals (10% in the intervention group vs. 22% in the con-
trol group), fewer hospital readmissions (29% vs. 40%), and
fewer reports of child abuse during the first year of life
(1.2% vs. 6.4%). The cost of healthcare provision was calcu-
lated in Euros. In a Business Case (BC), savings in health-
care provision were compared to the estimated costs of
the TOP program. Subsequently, a grant application was
prepared to cover the costs of the delivery and further
development of the intervention as well as the overhead.
The overall organizational management costs for each
infant were calculated and included financial manage-
ment systems, systematic evaluation and monitoring, qual-
ity assurance, and information provision. In the BC, the
savings equaled the costs of the intervention, with better
health outcomes for infants.

2.1.3 | Establishing a center of expertise
for VPT infants

In 2009, the Center of Expertise for Developmental Sup-
port for VPT infants (EOP-nl) was set up and fell under
the responsibility of the Amsterdam University Medical
Center. The DHA required an organizational infrastruc-
ture that could continuously monitor and improve the
quality of the program. Therefore, an integrated care man-
agement model was introduced (WHO, 2002). Integrated
care includes a whole spectrum of care elements, such
as prevention, timely signaling, referral, support, guid-
ance, and treatment. The EOP-nl develops and coordinates
the implementation of the TOP program, provides educa-
tion to healthcare professionals, guarantees quality con-
trol, and carries out evaluative research to improve the
effectiveness of the TOP program. The EOP-nl collaborates
with healthcare professionals involved in caring for VPT
infants and their parents and other stakeholders including
Dutch Health Care Insurers.

2.1.4 | Informing and mobilizing
participants and stakeholders

An organizational implementation capacity assessment
was conducted to share information about the intervention
program and to ensure management readiness for change.
University hospitals in Amsterdam and the referral hospi-
tals in both Amsterdam and the North Holland province,

involved in caring for VPT infants, were contacted. In addi-
tion, various other stakeholders were involved, such as
the Dutch Parent Organization(VOC), Dutch Health Care
Insurers, Dutch Pediatric Association, the Physical Ther-
apy Organization, General Practitioners, Primary Health
Care organizations, and the Dutch Health Care Authority.
Partnerships were formalized through cooperation agree-
ments between all stakeholders and the Center of Expertise
for VPT infants.

2.2 | Phase II: Pilot implementation of
the TOP program (2010-2014)

After approval of the BC and the grant applications, the
pilot implementation of the TOP program could com-
mence. Phase II implementation components were to
(1) develop intervention strategies for a real-world prac-
tice setting; (2) increase the capacity of the intervention;
(3) increase the adoption of the intervention; (4) incor-
porate systematic evaluations and monitoring of the imple-
mentation process of the intervention; and (5) obtain
political support and mobilize financial resources for full
implementation of the TOP program (Table 1).

2.2.1 | Develop intervention strategies for
a real-world practice setting

The TOP program is a process-oriented intervention.
Together with the parents, the TOP interventionist iden-
tifies the topics for each home visit, which can be based
on parental concerns, questions about the child’s devel-
opment, or day-to-day care giving, and can also be identi-
fied by the TOP interventionist based on their observation
of the child’s development or parent-child interaction.
This means that during the home visits, the intervention-
ist is flexible and adaptive and uses situations as they
arise, providing a common reference point. Such a process-
oriented approach enables genuine customized care but is
also complex and requires analytical and reflective com-
petence and the necessary flexibility on the part of the
interventionist. Therefore, conceptual models were devel-
oped for the TOP program to help interventionists interpret
parent-infant interaction in a holistic way and choose the
strategies that are most suitable for each infant and fam-
ily, at a particular moment, in their situation. The key con-
ceptual model that was developed to help interventionists
stay aligned with the core principles of the TOP program is
the TOP model of following and responding (Figure 2). The
model distinguishes infant behavioral expressions from 0
to 12 months, indicating disbalance/stress, self-regulatory
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Stress/ Disbalance
instable/not participating

Following and responding

Information seeking
stable/participating

Self-regulation
to concentrate - to cope - fo calm

>

|
|
|
v

Give warmth/Comfort
and Safety

Continve/Encourage/
Add information

Respect/Co-regulate

Copyright EOP 2017
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FIGURE 2
gram
Note. On top, the infants’ behaviors in the autonomic, motor, state,

Following and responding model of the TOP pro-

and attention/interaction system categorized to their meaning: infor-
mation seeking, self-regulation, and stress/disbalance. Below, the
various parental supportive strategies, categorized to their purpose:
providing warmth and safety, co-regulation, and encouragement

behavior, or behavior that indicates approach and explo-
ration, and the parental responses that match these behav-
iors. During joint observations in a play or caregiving
situation, the TOP interventionist helps the parents to con-
sciously monitor their infant’s behavior, assisting them to
give meaning to their infant’s body language and to seek an
appropriate response. The TOP interventionist confirms
the infant’s behavioral strengths and/or parents’ support-
ive strategies that work well in the interaction; and/or the
interventionist gives strength-based suggestions as to what
parents could do to make improvements. The body lan-
guage of the child also provides information about the
infant’s actual level of development and the small next
steps in the different developmental domains, enhanc-
ing parents’ interest and realistic expectations. Using this
model, the interventionist analyzes and guides the inter-
actions from moment to moment so that the infant can
participate without stress. In turn, the practical sugges-
tions and positive results from their own responsive reac-
tions allow parents to transfer this information to everyday
interactions and increase their understanding of the needs
of the child. By providing specific information and using
the strength-based approach, the interventionist aims to
increase confidence and competence in the parenting role.
Psychoeducation was provided to all parents and a moni-
toring system was set up to enable the TOP interventionists
to screen for parental mental health problems and assist in
finding timely support.

WILEY—-2

2.2.2 | Increase the capacity

Until 2012, the TOP program was carried out by pedi-
atric physical therapists who were trained in IBAIP and
received additional training and materials to fit the design
and objectives of the TOP program. To increase the capac-
ity and match the unique Dutch context, a manual and
curriculum for a TOP education program were devel-
oped in 2013. The 1-year education program consists of
14 training days, in combination with reading literature
and practical assignments with intensive coaching. The
manual includes, among other information, recent scien-
tific insights about early development in all domains, the
impact of preterm birth for the infant and the parents,
the transition to parenthood, and the protective and risk
factors that influence a responsive parent-infant relation-
ship. The curriculum provides training in the observation
and interpretation of behavioral expressions in the auto-
nomic, motor, state, and attention/interaction system of
0-12 month infants; the observation and interpretation
of the various strategies to support the infant; the use of
the TOP model of following and responding for interven-
tion practice; and the use of a strengths-based approach
in oral and written language, signaling infant or parental
problems, collaborating with other health care profes-
sionals, providing psychoeducation, and using question-
naires. The Dutch Physical Therapy Association accredited
the TOP education program. Candidates were pediatric
physical therapists selected for their expertise with young
infants and preterm babies, their motivation for joining
the TOP program, and their location in order to achieve
national dissemination. On an annual basis, approxi-
mately 12 candidates were trained. During the entire pilot
implementation phase, a total of 37 pediatric physical
therapists were trained and certified to carry out the
TOP program.

2.2.3 | Increase the adoption

Multiple strategies were used to enhance familiarity with
and knowledge about the TOP program for both par-
ents of VPT infants and healthcare professionals (Table 1).
Presentations were given at national conferences and for
departments of Neonatology, in regions where TOP inter-
ventionists had recently been trained. A brochure was
developed and distributed to departments of Neonatology
that referred infants to the TOP program. By providing
information about the TOP program to different stake-
holders, the TOP program was adopted in an increasing
number of regions. In 2010, eight of the 10 level III hospi-
tals with NICU facilities in the country and three regional
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FIGURE 3 Annual inclusion of infants in the TOP program

hospitals referred VPT infants to the TOP program and
in 2013, nine level III hospitals and 14 regional hospitals
did so.

2.2.4 | Systematic evaluation and
monitoring

To monitor the process and outcomes of the interven-
tion during implementation, a database was developed and
records were kept for all infants. The TOP intervention-
ists were asked to complete a digital form about the inclu-
sion criteria for the TOP program (birth weight and gesta-
tional age), hospital discharge data, length of hospital stay,
the dates of the home visits, and possible reasons for early
termination of the program. Parents were asked to fill in
questionnaires at the start, half-way through the program,
and at the end of the program. The questionnaires assessed
parental anxiety and depression (the Hospital Anxiety and
Depression Scale) (Zigmond & Snaith, 1983), infant devel-
opment (Ages and Stages—IIT) (Squires, Twombly, Bricker,
& Potter, 2009), and infant socioemotional development
(Ages and Stages—Socioemotional) (Squires, Bricker, &
Twombly, 2015). In addition, a questionnaire was specif-
ically developed to evaluate the satisfaction of the par-
ents with the TOP program. In 2011, the questionnaires,
administered on paper, were included in the monitoring
system of the TOP program. Regular data monitoring pro-
vided insight into the reach and receipt of the TOP program
and the target population, creating opportunities to adapt
the implementation components to further support imple-
mentation of the program.

TABLE 2 Description of infants enrolled in the TOP program
Pilot imple- Full imple-
mentation mentation
phase phase

Time period 2010-2013 2014-2018

N 849 4,193

Gender, male N (%) 448 (53.3) 2,243 (53.5)

Gestational age, 293/7(23/7) 292/7(22/7)
week/day, M (SD)

Birth weight, g M (SD) 1,247.1 (368.3) 1,250.4 (363.0)

Multiples, N (%) 242 (28.8) 1,001 (24.6)

Days in hospital, M 65.1 (31.5) 68.1(33.9)
(SD)

Admitted to tertiary 718 (85.4) 3,589 (89.5)

center at birth, N (%)

The combined increase in capacity and adoption
resulted in an increase in the reach of the TOP program.
On an annual basis in the Netherlands, 1,675-1,800 VPT
infants are eligible for the TOP program (Perined, 2015;
Perined, 2019). In 2010, 63 VPT infants and their families
were enrolled in the TOP program and this increased to 350
VPT infants in 2013 (Figure 2). The perinatal characteris-
tics of infants are described in Table 2. In the pilot imple-
mentation phase, 439 families completed the TOP program
before December 2013, and 254 mothers (57.8%) of 303 VPT
infants filled out the questionnaire to evaluate their satis-
faction with it. Overall, mothers rated the quality of the
intervention at 9.0 (SD 1.0) on a scale from 1 to 10 (Table 3).
The mothers were very positive about most aspects of the
TOP program and the TOP interventionist, such as their
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TABLE 3 Maternal satisfaction with the TOP program

Pilot implementation Full implementation
phase N = 254 mothers phase N = 799 mother

Maternal satisfaction of 303 infants of 942 infants
N (%) N (%)

Global rating® of the care received from the TOP program > 8, N (%) 238(93.7) 775 (96.7)

Global rating® of the care received from the TOP program, Mean (SD) 9.0 (1.0) 9.3(0.9)

Would recommend therapist, N (%) 244 (96.0) 794 (99.4)

Good expertise of TOP interventionist, N (%) 246 (96.9) 785 (98.2)

Sufficiently informed before the program, N (%) 191 (75.2) 698 (87.4)

Good amount of home visits, N (%) 240 (94.9) 719 (90.0)

2Global rating assessed on a Likert scale from 0 to 10.

expertise, attention to their personal background, and their
support for increasing confidence in their interactions with
their infants. Mothers were less positive about informa-
tion provision prior to the TOP program. Based on the
outcomes of the questionnaire, certain barriers to imple-
mentation have been addressed, such as improving the
information before the start of the TOP program and devel-
oping formats for the presentation of the information,
which new TOP interventionists can show in their work-
ing area, and developing a webpage.

2.2.5 | Mobilizing financial resources for
intervention

For full implementation, the TOP program needed to be
included in the basic package of Dutch Health Care Insur-
ers, making the program available for all infants without
charge. To obtain approval of the DHA and financial sup-
port from the Health Care Insurers, we needed to show
that the TOP program was feasible, acceptable, and cost-
effective in a real-world setting. Therefore, a second BC,
based on process and outcome measures of the pilot imple-
mentation phase (2010-2013) of the TOP program, was
written. The aim of our second economic evaluation was
to show the efficiency of the implementation of the TOP
program in terms of better healthcare outcomes for the
infants. Data collected from 115 infants, who were sup-
ported by the TOP program during the pilot implemen-
tation phase of the TOP program, were compared to his-
toric data from 129 infants who had received routine care,
which included standard neonatal follow-ups and refer-
rals when necessary but did not include a postdischarge
intervention program. These 129 infants were 78 infants
in the control group of the RCT as well as retrospective
data of 51 VPT infants who were admitted to a regional
hospital in Amsterdam in 2008. Healthcare utilization was
reduced for infants who were supported by the TOP pro-
gram. Infants in the TOP program received less paramed-

ical support after the intervention had ended (11% in the
TOP program vs. 22% in the routine care group), had fewer
hospital readmissions (17% vs. 40%), fewer visits to the
Emergency Department (20.4% vs. 29.4%), and less reports
of child abuse during the first year of life (0.8% vs. 6.4%).
Overall, the TOP program showed considerable savings in
respect of child health care, combined with better well-
being of the infants at 12 months. The second BC was sub-
mitted to the DHA with a request to approve sustainable
funding by the Health Care Insurers for the TOP program.
Different funding pathways were explored. Feasible fund-
ing was accomplished in a bundled payment in terms of
which the cost of the TOP program’s intervention visits and
overhead was included in a package price. After consulta-
tion with the DHA and the Dutch Healthcare Insurers, this
bundled payment was approved, provided that care per-
formances were described in detail. Therefore, from 2014
onward, the TOP program was included in the basic health
insurance package and was available for the total Dutch
target population. Overheads per infant were calculated
for the management of the organization, including finan-
cial management, systematic evaluation and monitoring,
quality assurance, and information provision. The rate for
the overhead module decreases gradually when the num-
ber of children in the program increases. The intervention
module included 33.5 hr per family for a year (12 home vis-
its with written reports after each visit, travel costs, and
hours for parental coaching). The rate for the intervention
module was indexed annually.

2.3 | Phase III: Full implementation
phase (2014-2019)

In the final phase, the overall aim was to sustain and
continuously refine the content, structure, and process
of the TOP program by (1) increasing the capacity and
maintaining the quality of the intervention; (2) increas-
ing the adoption of the TOP program; and (3) continuing
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systematic evaluation and monitoring. Here, we present
data that were collected between January 2014 and Decem-
ber 2018.

2.3.1 | Increase capacity while
maintaining the quality of the intervention

As a result of annual training, the number of therapists
that provided the intervention increased from 37 in 2013
to 91 in 2018, by then covering most regions in the Nether-
lands. Apart from the need to make the TOP program avail-
able to the target population by training interventionists,
it is important to work on maintaining and improving the
quality of the TOP program. Therefore, mandatory bian-
nual courses were organized to further support all cer-
tified TOP interventionists. Course topics were selected
based on the needs of the TOP interventionists. In addi-
tion, participation in two regional collective peer learning
sessions per year was mandatory for all TOP intervention-
ists. To ascertain the quality of these sessions, moderators
received training and had regular refresher courses. Indi-
vidual coaching was offered by TOP educators when mon-
itoring revealed that additional training was necessary.
Furthermore, TOP-certified therapists were required to
support at least five VPT infants per year.

All TOP interventionists met the training criteria and
participated in regional collective peer learning sessions.
In 2018, the TOP interventionists supported a mean (SD)
of 13 (7) VPT infants per year. Only one of the 91 TOP inter-
ventionists did not support five or more infants.

2.3.2 | Increase the adoption

Information provision about the TOP program for differ-
ent stakeholders continued. A new website was developed
(www.top-eop.nl), which included a map of the Nether-
lands locating all TOP interventionists and allowing both
parents and professionals to find a TOP interventionist in
their region. On an international level, the EOP-nl team
participated in the writing of the European Standards of
Care for Newborn Health on the topic of postdischarge
responsive parenting programs (EFCNI et al., 2018). This
project was organized by the European Foundation for the
Care of Newborn Infants (EFCNI), the European Parents
Organization, in cooperation with parents, healthcare pro-
fessionals, and relevant third parties (EFCNI, 2018). From
October 2017 to July 2018, a Swedish multiprofessional
team was trained in the core principles of the TOP program
to carry out an RCT on the effect of an early intervention
program for extreme preterm born infants in the Stock-
holm area (Baraldi et al., 2020). In 2018, all Dutch level III

hospitals and 45 of 69 (65%) regional hospitals referred VPT
infants.

2.3.3 | Systematic evaluation and
monitoring

In 2018, 1,177 VPT infants were supported in the TOP pro-
gram (Figure 2) comprising 70.1% of the Dutch target popu-
lation (Perined, 2019). This number is expected to increase
in step with further improvements in the adoption and
capacity of trained TOP interventionists throughout the
Netherlands. The TOP interventionists supported an aver-
age of 13 VPT infants per year. We estimate that with 120
TOP interventionists, we could reach most families. Not
all families will feel the need for postdischarge interven-
tion; however, we have no insight into the number of fam-
ilies that refuse intervention. The perinatal characteristics
of infants are described in Table 2.

In May 2014, a web-based system (www.hetklikt.nu)
was set up to enable parents to complete the question-
naires online instead of on paper. After training, the TOP
interventionists received access to the web-based system
and gradually replaced the paper-based system. Thereafter,
training to use the web-based system was included in the
TOP education program and from 2015 onward, all TOP
interventionists used the web-based system. In August
2016, a version of the questionnaire that had been revised
to evaluate satisfaction with the TOP program was incor-
porated into the web-based system, which was more in line
with the strategies of the TOP program.

The rate of attrition was low. Data from the web-based
system show that of all the infants enrolled in the pro-
gram between 2014 and 2017, a total of 2,416 (81.5%) infants
received all 12 home visits (Table 4). Only 171 infants (5.8%)
received fewer than eight home visits, which was the max-
imum amount in the intervention in the former RCT on
which effectiveness was established. Maternal satisfaction
with the TOP program remained high. Between August
2016 and December 2018, 2,233 infants completed the TOP
program. At the end of the TOP program, 878 mothers
of 1,009 infants (45%) filled out the web-based question-
naire, and 799 mothers of 942 infants gave permission for
their data to be used for scientific research. The moth-
ers were consistently very positive about most aspects of
the TOP program and the TOP interventionist: they felt at
ease with the TOP interventionist, felt supported in their
parenthood, and appreciated the expertise about prema-
turity, and the support they received for increasing their
confidence in their interactions with their infants. Over-
all, mothers rated the quality of the intervention to be 9.3
(SD 0.9) on a Likert scale from 1 to 10 (Table 3). In the
pilot implementation, many parents reported not being
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TABLE 4 Home visits for participants in the TOP program enrolled between 2014 and 2017 and who completed the TOP program before

the end of 2018
Infants
Infants enrolled in the TOP program, N
Home visits per infant, M (SD)
Infants who received all 12 home visits, N (%)
Infants who received less than 12 home visits, N (%)
Infants who received less than eight home visits, N (%)

Known reasons for early termination, N (%)
- The infant died, N (%)

- Parents perceived further support from the TOP program to be unnecessary, N (%)

- Circumstances in the family, N (%)

- Family moved (temporarily) to an area without a TOP therapist, N (%)

- Difficulty making appointments with the family, N (%)
- Not satisfied with the TOP program, N (%)
- Other, N (%)

sufficiently informed before the program started. There-
fore, adaptations were made in the information brochure
to provide parents with a better insight into the TOP
program. These brochures were distributed nationally in
Dutch and English. Parental satisfaction with information
provision prior to the TOP program increased from 75.2%
in the pilot implementation to 87.5%.

Based on outcomes of the systematic evaluation and on
parental and professional feedback, the implementation
components and the intervention protocol of the TOP pro-
gram were further tailored to the context. For instance, in
the Neonatal Departments of hospitals in regions with a
lower reach, presentations about the TOP program were
given, and candidates for the TOP education program for
that region were specifically selected. A letter with infor-
mation for parents on the web-based system for question-
naires was updated, in Dutch and English, to make it easier
for parents to register and use the system. The web-based
system itself was also adapted so that if parents gave their
approval, the TOP interventionist had access to the indi-
vidual answers on the questionnaire evaluating parental
satisfaction. This feedback could be used by the interven-
tionists individually to reflect on their own professional
performance.

3 | DISCUSSION

The TOP program is a preventive responsive parenting pro-
gram for VPT infants and their parents, after discharge
from hospital, which aims to enhance the developmental
opportunities for these infants at a critical time of their life.
After a 12-year journey, including three different imple-
mentation phases, the program is now implemented on
a nationwide scale in the Netherlands. This enables VPT

2,966
11.3 (1.9)
2,416 (81.5)
550 (18.5)
171 (5.8)
172 (31.3)
6(3.5)

75 (43.6)
31 (18.0)
29 (16.9)
15(8.7)
8(4.7)
6(3.5)

infants and their parents to profit from the TOP program
without charge. Currently, the reach of the TOP program
is 70% of the Dutch target population and parental satisfac-
tion is consistently high.

To our knowledge, this is one of the few nationally coor-
dinated, postdischarge care services for VPT infants and
their families in Europe. Other preventive early interven-
tion programs for VPT infants were found to be effec-
tive (Spittle, Orton, Anderson, Boyd, & Doyle, 2015) but
have not been transferred into clinical practice. Success-
fully moving science to a real-world setting is complex and
may take an average of 17 years (Balas & Boren, 2000;
Kanter & Courneya, 2019). For the TOP program, 12 years
were necessary to carry out the different implementation
phases, including an extensive preparation phase. Imple-
mentation of the TOP program was facilitated by the high
population density in the Netherlands and the large num-
ber of pediatric physical therapists specializing in infant
development. The advantage is that they worked in exist-
ing primary healthcare systems and are well distributed
across the country (Britto et al., 2018). Moreover, they were
highly motivated to perform the TOP program and follow
extensive training. The annual training of interventionists
went hand in hand with informing other healthcare pro-
fessionals and stakeholders in their working areas, which
also increased the adoption over time causing increased
reach to families in the program. We expect that the cur-
rent reach of 70% of the Dutch target population is not
the endpoint of the implementation of the TOP program
based on the continuing work on adoption and training.
However, we realize that some families live in areas too
remote to be reached by a TOP interventionist and that
some families do not feel the need to be supported by post-
discharge intervention. Clearly, the TOP program did ful-
fil the need of the parents, healthcare professionals, and
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stakeholders to provide suitable support for VPT infants
and their parents at home. At the same time, reports from
national and international policy makers caught the atten-
tion of stakeholders in early childhood development and
increased the importance of preventive intervention for
VPT families (http://www.1001criticaldays.co.uk/).

The outcomes of the RCT on a child’s development until
age 5 built a foundation of legitimacy for implementation.
However, the political will and the positive results of the
BC were fundamental to establish structural financial sup-
port for the implementation of the TOP program, show-
ing that the savings of the TOP program outweighed the
costs. We assume that the integrated care management
model, facilitated by the Center of Expertise, contributed
to improve child well-being, resulting in healthcare cost
reduction and satisfaction of the parents with the pro-
gram. Structural financial support is pivotal for the Center
of Expertise to guarantee the organizational infrastructure
required for the sustainability and further improvement of
the program.

Multiple implementation frameworks for implemen-
tation or scalability have been identified (Hanson, Self-
Brown, Rostad, & Jackson, 2016; Milat, Bauman, & Red-
man, 2015). Each implementation process requires selec-
tion of the strategies that are relevant and feasible to that
specific context. The principles and strategies described by
Grol led to the different phases of the implementation pro-
cess of the TOP program in the Netherlands (Grol et al.,
2005, 2013). The emphasis is on the improvement of the
provision of direct patient care, where the patient is at cen-
ter stage, which corresponds well with the core principles
of the TOP intervention.

Systematic evaluation of the feedback from parents and
professionals provided continuous guidance for the reach
and receipt of the program as well as the changes that
were necessary (Grol et al., 2005). Participation and posi-
tive engagement of parents during home visits is seen as
central to effective intervention for young children and
their families (Korfmacher et al., 2008). Parental involve-
ment in the TOP program was represented by the low attri-
tion rate. In the full-implementation phase, attrition was
only 18.5%, 81.5% completed all 12 of the 12 home sessions,
and the families who did terminate the program earlier still
had a mean of 8.3 home visits. Higher attrition rates have
been described in other home visiting programs, ranging
between 35% and 50%, and were related to less favorable
outcomes after dropping out of the program (Roggman,
Cook, Peterson, & Raikes, 2008). The reason for early ter-
mination of the TOP program was reported in only 31%
of the cases. Only 4.7% of these parents stopped because
they were not satisfied with the TOP program, equating to
approximately 0.9% of all participants. The engagement of
families in the TOP program may have been promoted by

flexible delivery options and the focus on the strengths of
both infants and parents. These strategies are comparable
to the actions that were suggested to lower attrition rates in
another home visiting program called the Early Head Start
Program (Roggman et al., 2008).

Assuring fidelity along with the flexibility to adapt the
intervention over time is a challenge. Pivotal to implemen-
tation is having interventionists use intervention strategies
effectively. In process-oriented interventions such as the
TOP program, there is room for the parents’ and interven-
tionists’ own initiative. When scaled up, it may impede the
degree to which the intervention is delivered as intended.
Therefore, interventionists were carefully selected and
trained. To help interventionists stay close to the core prin-
ciples of the TOP program, the intervention program is
clearly described, so that it can be taught and learned
(Fixsen, Blase, Metz, & van Dyke, 2013). The TOC of the
TOP program presents the “active ingredients” of the inter-
vention and the mechanism by which they work, allow-
ing modifications to the intervention that may enhance the
benefits or increase sustainability. In addition, much effort
was given to the design and training of conceptual models
to support intervention practice, such as the model of fol-
lowing and responding. In addition, the Center of Exper-
tise offers biannual courses and collective peer learning
sessions, and if needed, ongoing coaching and consulta-
tion to advise, encourage, and engage interventionists in
the effective use of the program. A limitation of our imple-
mentation process is that we did not evaluate the fidelity
of the TOP program.

Evaluation of implementation fidelity is important, as it
may affect the intervention outcomes. Currently, we are in
the process of developing a reliable fidelity tool to assess
the adherence and competence of interventionists with the
execution of the TOP program. With this tool, we expect to
be able to monitor and identify the modifications neces-
sary to enhance the effectiveness of the TOP program for a
specific population and to improve the impact for all fam-
ilies.
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