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Abstract
Background Nutrition interventions targeting early childhood can be cost-effective and may provide lifelong, 
intergenerational benefits. From October 2022 to April 2023 the Nutrition Now (NN) e-learning resource was 
implemented within Early Childhood Education and Care centres and the Maternal and Child Healthcare Centre 
(MCHC) in a southern Norwegian municipality. As part of the NN project, the present study aims to explore the MCHC 
staff’s experiences with implementing the NN resource, to gain insights into measures important to scale up digital 
early-life nutrition interventions.

Methods Three group interviews were conducted among public health nurses and midwives alongside one 
individual interview with the department leader of a MCHC in May 2023. An inductive thematic analysis, as described 
by Braun and Clarke, was conducted to generate the key themes and subthemes regarding the implementation 
process of NN within the MCHC.

Results Three main themes were generated: [1] Important resource but not always utilized; [2] Parents are interested 
but had issues with access; and [3] Staff and stakeholder buy-in and commitment needed from the start. Overall, the 
staff viewed the NN resource as a potential tool for promoting diet-related topics and believed it could support the 
guidance they were already providing parents. However, few staff members fully familiarized themselves with the 
resource. While staff perceived parents as positive when informed about NN, they believed issues such as access 
challenges, competing platforms, and time constraints reduced parental engagement. Lastly, staff suggested 
improvements for NN’s implementation, including enhanced training, better planning, assigning champions, and 
lowering the threshold for access.

Conclusion The findings of this study suggest that the real-world implementation of digital evidence-based health 
behaviour interventions is feasible but would be enhanced by employing strategies focusing on engagement and 
utilization.
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Background
The first 1000 days of life, the period from conception 
to a child’s second birthday, are an important window of 
opportunity to lay the foundations for long-term health 
[1, 2]. Recognizing the importance of the first 1000 days 
in shaping health trajectories, health behaviour interven-
tions have increasingly been developed to target this crit-
ical life phase. Pérez-Muños et al. reviewed and analysed 
studies published between 2016 and 2021 and identified 
51 interventions targeting the first 1000 days to prevent 
childhood obesity [3]. However, few of these interven-
tions covered the whole 1000-day period, with most 
interventions (71%) ending either during the pregnancy 
or at the child’s birth [3].

This is unfortunate given that early childhood is a criti-
cal period in the life span, presenting risk exposures that 
are equally important to address to promote long-term 
health [4, 5]. Furthermore, while evidence-based early life 
interventions hold promise for public health improve-
ment, their potential effectiveness relies on successful 
integration and sustained support within the settings and 
among the target groups they were designed for [6]. Addi-
tionally, it is uncertain to which extent such interventions 
have been implemented and sustained in real-world set-
tings. It is well recognized that there is little guidance 
available providing practical and systematic approaches 
for implementing early childhood health behaviour inter-
ventions in real-world settings, representing a challenge 
for the transfer of research into practice [7]. The field 
of implementation science, aiming to enhance the suc-
cessful integration of evidence-based interventions into 
real-world practices, addresses this challenge [8]. It seeks 
to do so by identifying the enablers and barriers to dis-
semination, adoption, implementation, and integration of 
interventions across settings, and developing strategies to 
support these processes [9, 10]. Understanding the pro-
cesses needed to support the adoption, implementation, 
and integration of health behaviour interventions target-
ing the first 1000 days of life, in addition to evaluating 
their effectiveness, is therefore important for real-world 
delivery at scale.

Building on the recognized significance of imple-
menting interventions targeting the first 1000 days, we 
designed the Nutrition Now (NN) project [11], introduc-
ing a new e-learning resource to improve dietary habits 
and related behaviours in early life. Briefly summarized, 
the NN resource is an adaption of four interventions 
with proven efficacy [12–16], that target diet during 

pregnancy, parental feeding practices in infancy and 
toddlerhood, and diet quality and meal environments in 
Early Childhood Education and Care (ECEC) centres.

The adapted resource is an online website available in 
Norwegian, English, and Arabic that presents key aspects 
of dietary transitions from pregnancy to a child’s sec-
ond birthday. These topics are presented through vid-
eos, graphics, images, and short texts, addressing: (1) 
the importance of diet early in life; (2) promotion of 
breastfeeding; (3) the parental role in food provision and 
shaping a child’s diet; (4) responsive feeding; (5) shared 
meals; (6) knowledge and experience of food prepara-
tion; (7) sensory play with vegetables; and (8) collabora-
tion between ECEC centres and parents. Parents were 
informed about the resource through the Maternal and 
Child Healthcare centre (MCHC), the participating 
ECEC centres, and social media. To access the resource 
parents had to enrol in the NN study by submitting a 
baseline questionnaire that provided sociodemographic 
information. Once enrolled, they could freely use the 
resource. Additionally, they received regular newsletters 
by email featuring content from the resource tailored to 
their child’s age.

The content of the NN resource was primarily designed 
to target parents and staff working in ECEC, but it could 
also be used by MCHC staff to support their guidance 
on food and nutrition-related topics. MCHC staff gained 
access to the resource using direct links or QR codes pro-
vided to them in an informational brochure.

The NN project has two phases, as described more in 
detail in the study protocol [11]. Phase 1 involves imple-
mentation and effectiveness evaluation in a municipal-
ity setting which will inform the subsequent scale-up 
to county settings in phase 2. It is important to gain an 
understanding of MCHC staff’s perspectives on having 
NN available within their setting during this first phase 
of the study to inform the phase 2 scale-up of NN at the 
county level. Evaluations from the Early Education and 
Care centres have been conducted in a separate study 
(unpublished observations, Lian H. et al.). The main 
objective of this qualitative study within the NN project 
was therefore to explore the implementation of the NN 
resource within an MCHC setting, focusing on MCHC 
staff’s perspectives on utilization, promotion to parents 
and implementation strategies. By including key staff 
members working within the MCHC setting, who we 
intend to target when scaling up the intervention, we 
aimed to answer the following research question: Through 

Trial registration The main study is registered in the ISRCTN registry with ID ISRCTN10694967, https://doi.
org/10.1186/ISRCTN10694967. (Registration date: 19-06-2022).
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consideration of MCHC staff ’s input, which efforts could 
be important to prioritize to help scale up digital early-
life nutrition interventions such as NN within MCHC 
settings?

Methods
We conducted a qualitative study using group inter-
views with public health nurses and midwives and one 
individual interview with the MCHC department leader 
to explore their experiences with implementing the NN 
resource. Qualitative methods were applied in the pres-
ent study as they are suitable for providing a deeper 
understanding of experiences, phenomena, and context, 
and are appropriate when detailed insights into research 
questions are needed [17, 18]. Additionally, such meth-
ods are an integral part of implementation research, 
contributing to providing important answers to how and 
why efforts to implement interventions may succeed or 
fail [19]. Group interviews allow the capturing of diverse 
perspectives and experiences and enable more in-depth 
and nuanced exploration of the topics under discussion. 
It was therefore considered an appropriate method to 
explore public health nurses’ and midwives’ perspectives 
of the NN implementation effort. The individual inter-
view was conducted to include the views of the MCHCs 
department leader. The department leader held a pivotal 
role in establishing the NN project within the MCHC and 
was involved during the active implementation phase, 
but not to the same extent as the public health nurses 
and midwives. Nevertheless, the department leader was 
included to gain insights and representation across staff 
levels within the MCHC. The Consolidated Criteria for 
Reporting Qualitative Research checklist guided the 
reporting of this study [20].

Study setting
This study is part of the first phase of the NN project 
carried out in a municipality in the southern part of 
Norway [11]. In 2023 the municipality had 46,213 resi-
dents, of which 2064 were children aged 0–4 years, and 
411 were newly registered pregnant women who had 
attended prenatal care. Within the municipality, there 
is one sole MCHC in charge of providing public health 
services to the population, all free of charge. As of Octo-
ber 2022, the medical staff of this service consisted of 14 
public health nurses and five midwives, with one depart-
ment leader managing all units. In the NN project, the 
MCHC’s midwifery service and the healthcare service 
for children aged 0–5 years were designated to imple-
ment and disseminate the NN resource to prospective 
parents or parents with children aged 0–2 years. The 
MCHC was considered an appropriate setting to inform 
parents about the NN resource as its services are widely 
used among the Norwegian population. In Norway, all 

pregnant women are entitled to nine antenatal consul-
tations provided by the MCHC’s maternity service or 
by their general practitioner [21]. Through the MCHC’s 
infant healthcare program, parents are then offered reg-
ular consultations as part of a standardized schedule, 
consisting of 14 consultations [22]. These consultations 
begin 7–10 days after birth and continue regularly until 
the child reaches four years of age [23]. Approximately 
98% of all Norwegian children are in contact with their 
municipal MCHC within their first year of life [24], mak-
ing MCHC staff uniquely positioned to deliver health 
promotion interventions reaching all population groups 
in society.

The active implementation phase of NN lasted for 6 
months, from October 2022 to April 2023. For MCHC 
staff this entailed having the NN resource available at the 
MCHC and providing pregnant people and parents with 
information about and access to the resource. To enhance 
the likelihood of resource utilization and promote uptake 
in the target setting and among the target group, twelve 
implementation strategies from the Expert Recom-
mendations for Implementing Change (ERIC) [25] were 
selected. The strategies are described in detail in the NN 
Phase 1 protocol [11], but an overview is provided here 
in Table  1. Nine out of twelve implementation strate-
gies were used in the exploration and preparation phases 
before the active implementation started in October.

Implementation strategies #4, #18, and #17, which 
involved interviews, focus groups, and workshops with 
MCHC staff, were employed to identify implementa-
tion facilitators and barriers and to tailor resource con-
tent (strategy #51). Implementation strategies #6, #38 
and #15 sought to facilitate collaboration between staff 
and improve their understanding of the NN resource and 
the project’s fundamental principles through educational 
meetings. Implementation strategies #29, #63 and #31 
included developing and distributing educational mate-
rials for parents and staff, including brochures for staff 
detailing project objectives and encouraging familiarity 
with the resource. Informational cards with QR codes 
linking to the NN resource, posters, and stickers with the 
NN logo were provided to the MCHC for distribution to 
parents. During active implementation, parents received 
tailored reminder emails with updated resource content 
(strategy #58). Lastly, monthly telephone interviews were 
conducted with coordinators of midwifery and health-
care services to monitor progress and offer support 
(strategy #56).

Participant recruitment and data collection
Data collection took place in May 2023. All staff work-
ing at the MCHC at the time of data collection were 
involved in implementing the NN project and deliver-
ing information about the resource to parents. All these 
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staff members were eligible to participate in the study. To 
recruit participants, initial contact was made by NGO, a 
PhD student, who emailed the public health nurse coor-
dinator, the midwife coordinator, and the department 
leader to explain the study’s aim and schedule the group 
interviews and the individual interview. The coordinators 
were responsible for conveying information and recruit-
ing participants for the group interviews. Since all eligible 
participants were working within the only MCHC in the 
municipality, group size for interviews was determined by 
the availability of the staff. As presented in Table 2, three 
group interviews were conducted, with each including 
five public health nurses, two public health nurses, and 
four midwives, respectively. Additionally, one individual 
interview was conducted with the department leader to 
achieve representation across different levels of staff.

The group interviews and the individual interview were 
facilitated by NGO and a post-doctoral fellow (CH) expe-
rienced in qualitative research. As part of ERIC strategy 
#56, NGO conducted monthly short interviews with one 
public health nurse and one midwife during the active 
implementation phase. Additionally, CH was involved 
in interviews, focus groups, workshops and educational 
meetings with some of the MCHC staff during the explo-
ration and preparation phase of the NN project. As a 
result, the facilitators were familiar with some of the par-
ticipants prior to data collection.

The group interviews took place at the MCHC during 
work hours, lasted between 50 and 120  min, and were 
facilitated by NGO and CH. Two dictaphones were used 

for audio recording the group interviews. The individ-
ual interview was conducted virtually and recorded via 
Zoom, lasted approximately 30  min, and was facilitated 
by NGO. Interview facilitators used semi-structured 
interview guides, including both close-ended and open-
ended questions (Additional file 1). These aimed to cap-
ture MCHC staff’s experiences with the implementation 
of the NN resource, the perceived relevance of imple-
mentation strategies, and reflections regarding sustaining 
the implementation, both among staff and parental users. 
Written informed consent was obtained from all par-
ticipants before conducting group discussions and inter-
views, and only participants and facilitators were present 
during all interviews.

Analysis
The audio files were uploaded to the project’s secure 
server, the Service for Sensitive Data (TSD, in Norwe-
gian) [26], and auto-transcribed using the Whisper soft-
ware [27]. The transcripts were then uploaded to NVivo 
12 [28] for cleaning, which involved checking the tran-
scripts for misspellings, removing all identifiable iden-
tifications, and assigning new personal identifiers to the 
participants. Due to considerations of participation bur-
den, transcripts were not returned to participants for 
member checking.

The transcripts were analysed using inductive thematic 
analysis. NGO, CH, ACM and FNV followed the six-
phase process of reflexive thematic analysis, as described 
by Braun and Clarke [29]. This approach was chosen as 
it provides a flexible analytical method appropriate for 
identifying meaning patterns across different types of 
data [30]. In the present study, the first phase of analyses 
involved data familiarization in which NGO, CH, ACM 
and FNV read through the transcripts individually. First 
impressions were discussed in group meetings. The sec-
ond phase involved initial inductive coding, where tran-
scripts were coded line by line by NGO, summarizing 

Table 1 Overview of implementation strategies from the Expert Recommendations for Implementing Change (ERIC) taxonomy 
targeting NN implementation through the MCHC
Implementation phase Implementation strategy Action target (affected by strategy)
Exploration and preparation #4 Assess for readiness and identify facilitators and barriers MCHC staff

#18 Conduct local needs assessment
#6 Build a coalition
#17 Conduct local consensus discussions
#38 Inform local opinion leaders
#15 Conduct educational meetings
#31 Distribute educational materials
#29 Develop educational materials MCHC staff, pregnant women, parents
#51 Promote adaptability Pregnant women and parents

Active implementation #63 Tailor strategies Pregnant women and parents
#58 Remind clinicians (including end users of the NN resource) Pregnant women and parents
#56 Purposefully reexamine the implementation MCHC staff

Table 2 Overview of interviews conducted with Maternal and 
Child Healthcare staff
Interview type n Duration
Group interview with public health nurses 5 119 min
Group interview with public health nurses 2 53 min
Group interview with midwives 4 84 min
Individual interview with department leader 1 30 min
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the main ideas or concepts. In the third phase, NGO 
collated codes sharing core ideas or concepts to gener-
ate initial themes. In the fourth, fifth and sixth phases of 
the thematic analysis, the initial themes were reviewed 
and refined. In these phases, NGO, CH, ACM and FNV 
met regularly in consensus meetings to discuss whether 
the themes and subthemes captured the data accurately. 
When reaching an agreement on the candidate themes 
and their congruence with the coded dataset, the final 
thematic themes were defined and named.

In the present study, all quotes presented have been 
translated from Norwegian to English by a bilingual 
author (NGO) using publicly available machine transla-
tion services and the author’s discretion. To maintain 
participant anonymity all 12 MCHC staff, including the 
department leader, were designated as “Speaker” with an 
assigned number from 1 to 12 (e.g., Speaker 5).

Furthermore, the present qualitative study is situ-
ated within the interpretive paradigm, underpinned by 
a relativist ontology and subjective epistemic position, 
in which reality is shaped by social interactions and per-
sonal experiences, and meaning is created through the 
interplay between the researcher and participant, empha-
sizing that knowledge and reality are co-constructed and 
dependent on context [31–33].

Results
The participants in this study were all women and exhib-
ited a range of experience, with years worked at the 
MCHC varying between 2 and 33 years, and years quali-
fied as a nurse or midwife ranging from 16 to 40 years.

Inductive coding procedures generated three over-
arching themes representing staff’s perspectives on the 
implementation of NN through the MCHC (Table 3). An 
overview of the coding tree with representative quotes is 
provided in Additional file 2. In the following sections, 
themes and sub-themes are summarized with illustra-
tive quotes, taken either from the individual interview or 
group interviews.

Theme 1: Important resource but not always 
utilized
MCHC staff had a positive attitude towards NN, believed 
it was suitable for integration into their routines, and saw 
potential in being able to offer this as a tool to parents to 
help address diet-related topics of their concern. Never-
theless, there seemed to be significant room for improve-
ment in terms of engaging staff to use the resource.

The resource aligns with the existing practices and 
priorities
Across all discussions, it quickly became clear that nutri-
tion is a topic deemed important by MCHC staff and fre-
quently inquired about by parents. However, although 
nutrition-related topics were addressed in nearly every 
consultation, some expressed that these matters deserved 
even greater emphasis.

We talk about diet a lot, or… I wished we talked 
more about it. But it’s a topic we should cover in 
every consultation, so to speak, but you don’t always 
get as much time as you’d like. (Speaker 6)

Furthermore, the NN resource aligns with the national 
dietary guidelines, which also guide MCHC staff, result-
ing in a natural overlap between the resource’s content 
and the staff’s thematic priorities in discussions with par-
ents. For instance, one staff member described that it had 
been nice presenting the NN resource as it was support-
ive of the dietary advice they were already providing.

Perceived as a reliable supporting tool
Overall, MCHC staff had a positive attitude towards 
the NN resource. They perceived the resource as a reli-
able source of quality assured nutrition information and 
seemed to appreciate that it was free of advertising. Some 
also viewed it as positive that they could provide nutri-
tional information in multiple languages beyond what 
they already communicate verbally and stated that they 
found it easy to inform parents about the resource. Fur-
thermore, staff viewed the resource to be supporting for 
them in that it helped reinforce their emphasis on the 
importance of nutrition to parents. The NN resource 

Table 3 Main themes and sub-themes generated through thematic analysis
Main themes Theme 1: Important resource but 

not always utilized
Theme 2: Parents are interested but 
had issues with access

Theme 3: Staff and stakeholder buy-in 
and commitment needed from the start

Sub-themes • The resource aligns with the existing 
practices and priorities
• Perceived as a reliable supporting 
tool
• Lack of personal familiarity with the 
resource

• Parents seemed interested but many did 
not log in
• Accessing the resource presented 
challenges
• Parents are subject to other competing 
factors

• Informational material was well received
• Multilevel buy-in processes are needed
• Improvements to implementation
o Improvements in the
 MCHCs
o Improvements for 
 parents
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was thus perceived as a relevant tool for MCHC staff to 
address nutrition-related topics.

Nutrition Now is underpinning what we otherwise 
talk about […] so I feel it has been a tool for us to 
discuss food and lifestyle in a good way. (Speaker 8)

Lack of personal familiarity with the resource
While MCHC staff expressed a positive attitude toward 
the NN resource, few had accessed the resource or uti-
lized it during consultations. Some stated that they 
found the login procedure to be cumbersome while oth-
ers stated that they simply had forgotten to log into the 
resource themselves. Some of those who stated that they 
had not logged into the resource expressed that in hind-
sight they felt they should have done so to become more 
familiar with the resource’s content, and it appeared that 
a lack of familiarity influenced how they engaged with 
parents about it.

When I was informing, I recognized that I hadn’t 
logged in myself. I should have done that. […] When 
they [parents] then have asked questions, I haven’t 
really been able to answer. (Speaker 5)

On the other hand, one participant expressed that 
although they were not familiar with all the contents of 
the resource, they were well familiarized with the NN 
project overall. Additionally, when reflecting on why they 
had not logged into the resource, some believed that the 
nutritional expertise of the staff was good, perhaps influ-
encing their perceived need to explore the resource more 
thoroughly.

We have a group of very experienced nurses who feel 
we know the basics of nutrition counselling. So, we 
may not have had a great need for it. (Speaker 1)

Theme 2: Parents are interested but had issues 
with access
Staff perceived parents to be positive and interested 
when informed about the resource but were unsure 
whether parents engaged with the resource. Some staff 
members received feedback from parents about difficul-
ties in accessing the resource. They believed these chal-
lenges, along with other factors such as the availability 
of competing nutritional platforms and time constraints, 
influenced parental engagement.

Parents seemed interested but many did not log in
From the MCHC staff’s perspective parents were mostly 
positive when informed about NN and the staff perceived 

that the information was well received. Some of the 
MCHC staff perceived the most engaged parents to be 
those who find nutrition-related topics intriguing or have 
a need to discuss them in the first place. MCHC staff also 
expressed that it seemed to have been especially well 
received among parents who had children in the ECEC 
centres, and experienced that these parents were more 
engaged than others.

I’ve received many of the parents who have chil-
dren in the ECEC centres again. They are very posi-
tive. They say “Yes, we are familiar with that [NN], 
because we have that in the ECEC centre, and it’s 
very good”. (Speaker 9)

Although MCHC staff perceived parents to be mostly 
positive and interested when informed about the NN 
resource, a few staff members noted that certain par-
ents may have had elevated expectations as to what the 
resource encompassed. Additionally, staff noted that 
parents are often provided with large amounts of infor-
mation during one consultation, and there were uncer-
tainties among some regarding how parents utilized the 
information they received afterwards. For instance, some 
staff members expressed that they had to provide par-
ents with several reminders to use the resource, but that 
despite this, some parents still forgot to make use of it. 
During discussions with staff as to why parents had uti-
lized the resource or not, some of the staff stated that 
subjects such as nutrition and diet should be addressed 
and discussed individually with each parent and sug-
gested that parents might prefer engaging in face-to-face 
conversations about nutrition-related topics rather than 
being directed to a resource.

I think it is important that we don’t just hand out 
the card [with access to the resource] and then we’ve 
addressed the topic of diet. We need to address it 
individually and talk about it. (Speaker 6)

Accessing the resource presented challenges
Almost all MCHC staff expressed that parents had 
encountered difficulties accessing the resource. Par-
ents needed to provide baseline information in the form 
of online questionnaires before gaining access to the 
resource, and from the MCHC staff’s perceptions, this 
was pointed out as being an overly cumbersome process 
for parents. A few parents had reported to the MCHC 
staff that the questionnaires were too long and inva-
sive. Some of the staff also mentioned that, in the start-
up phase, some parents reported not gaining access to 
the resource despite responding to the questionnaires. 
The issues related to parental access ultimately affected 
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the staff as well, with some expressing that they found it 
demotivating. One staff member emphasized that pro-
moting the resource to parents would have felt easier if 
it was not associated with a questionnaire-based login 
process.

I’ve been feeling that a bit, that I offer it [the 
resource], but then I know that you [the research 
group] will collect something from them […]. I wish 
they could just go in and obtain information [from 
the resource] without having to do so much. (Speaker 
4)

Parents are subject to other competing factors
In discussions, reflecting on their experiences with pro-
moting NN to parents, staff members shared thoughts 
regarding factors perceived to affect parental engage-
ment. Competing platforms was named as one possible 
hindrance to engagement. Staff noted that parents sought 
dietary information from a variety of sources, including 
Norwegian government-supported websites (e.g. Mat-
portalen and Ammehjelpen), as well as non-government-
supported platforms like the commercial app NØRS, and 
social media platforms such as TikTok and Instagram. 
One staff member acknowledged that convincing parents 
to opt for NN rather than these alternative commercial 
platforms could pose a challenge.

[…] these dietary guidelines from Matportalen [web-
site], parents use that a lot, and NØRS [app], a lot 
of people use that too. Clearly, there are many other 
apps and sites to access. Which are competing with 
Nutrition Now in a way. (Speaker 10)

A couple of the MCHC staff also brought up time con-
straints among parents as a consideration. They acknowl-
edged that parents with young children are navigating a 
hectic phase of life and may require faster ways to acquire 
information (e.g., apps) or simply more time in their daily 
routines to sit down and explore a resource.

Theme 3: Staff and stakeholder buy-in and 
commitment needed from the start
Staff were generally positive about the way the interven-
tion was being implemented but offered suggestions as 
to how the implementation of NN could be enhanced to 
foster engagement, both among staff and parents.

Informational material was well received
Almost all MCHC staff expressed that they enjoyed hav-
ing small informational cards available for distribution. 
One staff member expressed that offering parents some-
thing tangible was valuable, as parents are inundated 

with information during consultations. Furthermore, it 
was highlighted by several individuals that cards, stickers, 
and posters served as reminders for staff to talk about 
NN, and some believed they functioned as a reminder for 
parents as well. One of the staff members further pointed 
out that she was pleased that both the resource and the 
cards were available in multiple languages, facilitating the 
provision of more in-depth dietary-related information 
in Arabic and English.

It has been easier to talk about diet after getting 
those [cards] […]. It reminded me to hand them out 
and […] it created like a little pocket there to talk 
about it. (Speaker 7)

Multilevel buy-in processes are needed
Prior to the implementation start-up, some of the MCHC 
staff voluntarily participated in workshops, and most 
MCHC staff attended a preparatory meeting during 
working hours, where researchers informed them about 
the NN resource. It was clear across the discussions that 
the staff considered these meetings important, helping 
them create a backdrop for introducing the resource to 
parents.

When asked about buy-in processes needed for future 
scale-up of NN implementation, involving all MCHCs 
in a county setting, employees expressed the impor-
tance of involving high-level leaders to ensure sufficient 
buy-in within the different municipalities. Several also 
emphasized the importance of involving the leaders at 
the respective MCHCs but stressed that the most crucial 
aspect was to engage all staff from an early stage to avoid 
top-down pressure and feeling forced to make use of the 
NN resource. Furthermore, some of the staff members 
expressed that to engage new MCHCs in joining the proj-
ect, it would be necessary to inform them about NN in 
person through dialogue, either through digital or physi-
cal meetings.

People need to have a sense of ownership. That’s the 
most important thing. If you’re going to implement 
it, the employees have to think that “Yes, this is us 
and this will help us in our work”. And that means 
having to meet up, or I think we need to talk to each 
other, to get that feeling. (Speaker 8)

Improvements to implementation
During the discussions, MCHC staff provided several 
suggestions for future implementation efforts, both 
within the MCHC and to foster parental engagement.
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Improvement in the MCHCs
Suggested measures at the MCHC included allocating 
dedicated time during specific consultations to intro-
duce NN to parents and establish this as an independent 
procedure. Examples included the consultations at four 
months or six months, where transitions to solid foods 
is a commonly discussed topic. On the other hand, such 
an initiative would require a good understanding of what 
the resource can offer and several of the staff members 
mentioned that familiarizing oneself with the content of 
a resource is a time-consuming process. However, they 
recognized that engaging in workshops to familiarize 
themselves with the resource could be beneficial. Such 
an approach could empower the staff not only to explore 
optimal ways of integrating NN at the MCHC but also to 
build confidence in utilizing a new innovation.

It’s about being confident and knowing the tool 
you’re using. So, if I had become familiar with the 
NN site, I could easily be like “here you have this 
and…”. But that requires an effort from us then. 
(Speaker 7)

Furthermore, several staff members pointed out that it 
was important for the management to follow them up 
going forward, reminding them to use the NN resource. 
Others also pointed out that it might be wise to have a 
designated person with overall responsibility for NN, as 
this is something they already do with other initiatives.

The management must remind people that this 
exists. That there are brochures, and that posters are 
put up, and that materials are easily accessible to 
everyone. That it becomes something we talk about. 
(Speaker 11)

Improvement for parents
The MCHC staff also had many suggestions for measures 
that could be initiated to engage parents in utilizing the 
resource to a greater extent. One of these measures was 
to tailor the timing for the introduction of NN to par-
ents. For instance, several staff members expressed that it 
might be more beneficial to introduce NN when parents 
themselves express that they need more guidance. Addi-
tionally, they said the perceived relevance for parents 
might diminish if the resource is introduced either too 
early or too late in relation to their child’s development. 
Furthermore, as a measure to simplify the accessibility of 
the resource, several participants expressed that it could 
be beneficial to integrate NN into existing platforms 
already used by parents and frequently referred to by 
staff, thereby consolidating all relevant resources in one 
place. Lastly, staff members emphasized the importance 

of keeping the resource up to date, both in terms of 
design and content, to ensure relevancy.

You realise that the years go by, and things quickly 
become outdated. It may be relevant to look at the 
resource to see if we need to update it a little. So that 
it always seems new and updated for parents who 
are going to use it. I think that’s very important […] 
to make it interesting for the population. (Speaker 
12)

Discussion
The objective of this study was to investigate MCHC 
staff’s perspectives on the implementation of the NN 
resource, focusing on their utilization, promotion to par-
ents and implementation strategies.

Our findings that MCHC staff were positive towards 
NN and perceived it to be a supportive tool, are similar 
to those of other studies exploring healthcare profession-
als’ experiences and perceptions of digital resources [34, 
35]. In one such study, Alexandrou et al. (2023) explored 
Swedish primary healthcare nurses’ user experiences 
with the MINISTOP 2.0 app, developed to promote 
healthier eating and physical activity in toddlers [34]. 
They found that healthcare nurses believed it could be 
beneficial to have an evidence-based digital support tool 
available as a complement to their daily practice and the 
conversations they already offered parents [34]. Similar to 
the findings from the present study, they also found that 
nurses viewed the content of the app to be in line with 
the messages they already strive to convey [34]. Another 
Swedish study, exploring midwives’ and nurses’ percep-
tions of a digital support tool aiming to prepare parents 
for childbirth (Childbirth Journey), also emphasised how 
digital tools were primarily viewed by staff as an exten-
sion of the professional support they already provide par-
ents [35]. Ensuring that digital resources are perceived 
to be useful for the healthcare setting in which they will 
be applied seems to be important, and perceived useful-
ness has been described as one of the main facilitators for 
the utilization and adoption of digital health technolo-
gies by health professionals [36]. However, it is important 
to acknowledge that the healthcare professionals across 
the MINISTOP 2.0, Childbirth Journey and NN inter-
ventions viewed digital tools to be complementing the 
services they already offer parents. This might influence 
how healthcare professionals engage with such resources 
and may explain why the MCHC staff in the present 
study, despite having positive inclinations towards it, 
did not particularly engage with the resource. Neverthe-
less, given that recent reviews reveal that parent-focused 
digital nutrition and health interventions can positively 
change children’s dietary intake and behaviours [37, 38], 
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it is encouraging that MCHC staff in the present study 
generally seem supportive of incorporating such digital 
resources within their setting.

An important finding from the present study is how, 
despite having the NN resource readily available, few 
MCHC staff had visited the resource and become 
acquainted with its content. This lack of familiarity may 
have affected their ability to endorse and promote the 
resource to parents, potentially limiting parental engage-
ment with NN. This challenge highlights the importance 
of ensuring stakeholders are well-acquainted with the 
interventions being implemented, to be comfortable and 
confident in their use and dissemination.

A possible explanation for the lack of familiarity could 
be attributed to staff members expressing confidence in 
their ability to provide parents with nutritional coun-
selling, potentially diminishing their perceived need 
to acquaint themselves with the content of the NN 
resource. Moreover, several implementation strategies 
were employed before implementation start-up, which 
entailed the involvement of MCHC staff to help inform 
the development of the NN resource, create a collabora-
tive environment, and increase their knowledge about 
the NN resource and project overall. Staff were also pro-
vided with a brochure in which they were encouraged to 
familiarize themselves with NN. It is possible that these 
activities led staff to feel sufficiently informed about the 
resource, reducing their inclination to engage with it 
more deeply.

While studies have shown that involvement in develop-
ment and implementation helps facilitate the adoption 
of digital health technologies among healthcare profes-
sionals [36], our findings suggest that providing educa-
tional meetings and informational materials alone was 
insufficient to fully engage MCHC staff in utilizing the 
resource in their daily work. Furthermore, it is important 
to note that some of the staff acknowledged that if they 
had known the resource better it would have been easier 
to disseminate it to parents and include it as part of the 
guidance they were delivering.

Providing MCHC staff with clear guidance to illustrate 
how the resource can complement the existing practice, 
and additional training sessions during implementation 
to ensure exposure and utilization among staff, could 
be explored in future scale-up efforts. Previous stud-
ies have described training and educational activities to 
be important facilitators for digital health technology 
adoption [36], and for sustaining implementation efforts 
[39, 40]. Moreover, MCHC staff in the present study 
viewed these educational and preparatory meetings to 
be valuable. This might indicate that such meetings are 
important for implementation buy-in, but that there 
needs to be a larger focus on the practical applicability 
of the resource within the MCHC setting, in addition to 

providing general information about the innovation, to 
help facilitate engagement among staff. The staff them-
selves suggested that as a group, they should spend more 
time becoming acquainted with the resource, which 
could facilitate their decision-making regarding when 
and under what circumstances it would be appropriate 
for them to utilize the resource. A strategy from the ERIC 
taxonomy that could support such a process is to develop 
an implementation blueprint, in which employees cre-
ate their own plan for integrating the resource into their 
practice. Such a plan may involve employees reflecting on 
what they would aim to achieve by having the resource 
available at their MCHC, who should be involved to 
ensure the resource is utilized, and when and how they 
make use of it. Developing implementation blueprints 
has been described as a collaborative process that can 
engage members who will be responsible for imple-
menting innovations, with the potential to build buy-
in, enhance fit, and improve the likelihood of successful 
implementation [41–43].

Such a strategy could potentially also serve as a solu-
tion to staff’s concerns regarding parental engagement. 
The staff mentioned challenges in assessing whether par-
ents made use of the resource, questioned whether par-
ents had the availability to engage with it, and believed 
it competed with other platforms. Developing blue-
prints could help staff become well-acquainted with the 
resource, which in turn could help them advocate for its 
use and recommend modules from the resource that are 
more tailored to parents’ needs. Additionally, the staff 
proposed incorporating NN during consultations that 
frequently involve discussions about food and meals. The 
development of blueprints may assist in pinpointing the 
most relevant aspects of the resource to present to par-
ents during these specific consultations. Consequently, 
adopting a more targeted approach in introducing NN 
to parents could heighten parents’ perceived relevance 
of the resource. A scoping review of child health promo-
tion apps for parents supports this assertion, revealing 
that apps are predominantly used when they can address 
parents’ needs and questions regarding their child’s 
health when immediate answers are sought [44]. Simi-
larly, focusing the message by tailoring the contents of an 
intervention to the parents’ needs has been identified to 
be one of the most important facilitators to engagement 
in parenting programs [45].

Additionally, staff expressed that NN has to compete 
with many other similar platforms, possibly challenging 
its relevance and visibility among parents. For an innova-
tion to be effectively implemented, it must be perceived 
as advantageous compared to alternative solutions [46]. 
Staff concerns regarding the perceived relevance of the 
resource among parents might indicate the anticipated 
benefits of utilizing the resource have been ineffectively 
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communicated, both to MCHC staff in educational 
meetings and to parents through the website. Another 
potential factor could be associated with the long-term 
nature of these benefits, making it difficult for parents to 
perceive immediate value. This is unfortunate, as stud-
ies have shown that observability - the degree to which 
results of an intervention are visible to the recipient - is 
one of the most influential attributes for innovation 
uptake [47]. Considering staff suggestions, increasing 
the relevance and visibility of the NN resource could be 
achieved by integrating it into platforms that are already 
widely used by parents. This approach could address the 
potential barrier of limited program awareness, which 
has been suggested to hinder parental engagement in 
early childhood obesity prevention programs [48]. Addi-
tionally, promoting programs through multiple channels 
with information clearly conveying the content and ben-
efits of programs have been suggested to facilitate par-
ents’ engagement with programs [48, 49]. In our study, 
promoting the resource across different settings in which 
young children and their parents interact seem to have 
positively impacted participants’ impressions and famil-
iarity with the resource. Collaboration to promote inno-
vations across settings, and ensuring integration into 
platforms already familiar to parents are thus two mea-
sures that may be relevant to sustain and incorporate for 
future scale up efforts.

Lastly, another proposed barrier to parental engage-
ment was the extensive questionnaire-based login pro-
cess required for effectiveness measures during the 
project’s first phase. Combining implementation and 
effectiveness research may have been a hindrance to the 
participation and subsequent engagement. As the NN 
project transitions to real-world scale-up, the need for 
collecting data to assess effectiveness will cease, mean-
ing that this login could be discontinued. This change will 
facilitate easier access to the evidence-based information 
provided in the NN resource for all parties involved.

Another important consideration from staff regarding 
future implementation efforts involves the importance 
of early stakeholder engagement. This was deemed cru-
cial to ensure sufficient buy-in of NN within the coun-
ties and their municipalities, and a sense of ownership 
among MCHC staff. These propositions are supported 
by the study of Mikkelsen et al. (2016), assessing multi-
level multi-component community interventions for 
healthy living [50]. In their study, limited involvement 
and support of relevant stakeholders were identified to be 
obstacles to intervention adoption. Additionally, building 
strong stakeholder networks before and during imple-
mentation was deemed to be supportive of the imple-
mentation process and essential for long-term success 
and sustainability [50]. In the NN project this may entail 
contacting all relevant MCHCs in the counties early, to 

engage department leaders and coordinators early. It is 
also worth acknowledging that staff themselves suggested 
that increased involvement and support from manage-
ment, or assigning an accountable individual, could be 
beneficial for future implementation efforts. Studies 
have recognized supportive management and selection 
of staff members as champions to be important facilita-
tors for implementation. For instance, Love et al. (2022), 
in a study evaluating factors contributing to the sustained 
implementation of the early childhood obesity prevention 
intervention INFANT, found management support to be 
one of the main enablers to sustain implementation [51]. 
Furthermore, the use of champions has been described 
to be positively associated with the use and adoption of 
innovations in healthcare [36, 52]. In the present study, 
one of the implementation strategies entailed regular 
contact with MCHC coordinators to provide support 
during the implementation process if needed. However, 
these coordinators were not assigned to have champion-
ing roles. Within implementation science, a champion 
can be described to be an individual within an organiza-
tion who actively promotes and participates in leading 
implementation initiatives [53]. Engaging one or more 
individuals in championing roles and training them in 
how to use the NN resource, could possibly have facili-
tated the engagement with and use of the NN resource 
among MCHC staff during the first phase of the study. 
Additionally, identifying and preparing champions has 
been suggested to be among the strategies within the 
ERIC taxonomy to be of high importance and feasibility 
[54]. It could thus be argued that ensuring sufficient man-
ager support and identifying and preparing champions 
are strategies necessary to help scale up and sustain early 
life interventions in real world contexts.

The findings from this study demonstrate that imple-
menting e-learning resources in an MCHC setting is 
highly feasible. However, several measures should be 
considered to ensure the scalability and long-term sus-
tainability of these resources.

For the MCHCs the following measures may be con-
sidered (1) Early staff involvement in intervention devel-
opment. Engage staff in the early stages of intervention 
development to ensure it aligns with their work and is 
perceived as relevant and useful. (2) Sufficient educa-
tion and training. Provide comprehensive training and 
educational activities focusing on the core components 
and practical applications of the intervention, ensuring 
staff feel confident and understand how to effectively 
utilize it within their setting. (3) Implementation plan-
ning. Encourage staff to develop detailed plans outlining 
when and how the intervention will be used, to foster 
staff engagement and increase the likelihood of sustained 
use. (4) Early management involvement in scale up efforts. 
Involve management and other key stakeholders within 
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the MCHC early when scaling up implementation efforts 
to secure adequate support, integrate the intervention 
into the centres’ practices, and foster a sense of owner-
ship. (5) Identify and train champions. Select and train 
key individuals who can promote and support the inter-
vention to increase the likelihood of engagement and sus-
tained use.

Additionally, a separate set of measures targeting par-
ents could include (1) Early parental involvement. Incor-
porate the parental perspective early in the development 
process to ensure the intervention meets their needs, 
thereby enhancing their engagement and utilization. 
(2) Lower the threshold to access intervention. Reduce 
or eliminate barriers to access the intervention, such as 
complex questionnaires, to make it easier for parents 
to use. (3) Integration and wide promotion. Ensure the 
intervention is integrated and promoted across various 
platforms and settings familiar to parents, to enhance 
awareness, visibility and accessibility.

Employing these measures may enhance the adoption 
and utilisation of digital early life nutrition interventions 
such as NN, thereby facilitating their transition to real-
world practice during large-scale rollouts.

Strengths and limitations
The study has some limitations and strengths worth 
acknowledging. One limitation is that our findings are 
based on the experiences of a small and homogenous 
participant group, consisting of employees who work at 
the only MCHC within the municipality, albeit in dif-
ferent units. Additionally, in the present study, MCHC 
staff provided many reflections on the perceived paren-
tal experience, functioning as intermediaries for parents’ 
perspectives. Such a proxy approach limits the ability 
to comprehensively grasp the full spectrum of parental 
experiences related to implementing NN. To minimize 
participant burden, it was deemed unfeasible to recruit 
parents for qualitative interviews during the first phase of 
the NN study. However, including the parental perspec-
tive could have enriched the findings provided, and such 
evaluations should be considered as part of the scale-up 
efforts.

Nevertheless, a strength of this study is its narrow aim, 
focusing on NN implementation within the MCHC, 
making it possible to achieve a thorough and detailed 
understanding of this specific topic. Additionally, partici-
pants hold characteristics that are highly specific to the 
study aim, as they are the first to have had NN available 
at their MCHC. Their insights are thus invaluable to help 
determine measures needed to improve future imple-
mentation efforts. According to Malterud et al. (2016), it 
can therefore be argued that the present study holds high 
information power [55], despite the small sample size.

Lastly, a notable strength of this study is that the 
authors involved in the interviews (NGO, CH) and 
analyses (NGO, CH, FNV, ACM) are women who have 
been deeply involved in the NN project’s development 
and implementation. The authors’ involvement from 
the beginning of the project has given us a comprehen-
sive understanding of the process and strategies used to 
implement the NN resource. This includes the specific 
measures that MCHC staff had to navigate throughout 
the implementation phase. This involvement has enabled 
the authors to interpret the staff’s feedback and perspec-
tives with greater depth and insights, in turn contribut-
ing to a deep contextual understanding that informed 
and enriched the interpretation of the data. Addition-
ally, through the project the interviewers were also able 
to establish relationships with the participants, aiding the 
communication during interviews and possibly strength-
ening the dialogue. This may have contributed to create 
a sense of security in which participants were able to 
express and share their diverse perspectives, including 
critical input.

Conclusions
The findings of this study suggest that MCHC staff 
viewed the NN resource as well-aligned with their work 
priorities and recognized its potential as a useful tool for 
addressing diet-related topics with parents. This indicates 
that NN is a suitable resource for integration into routine 
practice within an MCHC setting. However, the study 
also highlights opportunities for improving engagement 
and utilization of the resource, both among staff and 
parents. To effectively implement evidence-based digital 
interventions like NN in real-world settings, the present 
study proposes several strategies that should be priori-
tised. Early involvement of staff in development, targeted 
training and clear implementation planning could be 
beneficial. Additionally, engaging management and iden-
tifying champions within the MCHC might support 
adoption. For parents, involving them early in the inter-
vention development process, reducing access barriers, 
and promoting the resource across multiple platforms to 
improve visibility and usage could also be valuable. Incor-
porating these measures during implementation efforts is 
likely to be important for effectively integrating early life 
digital resources into MCHC settings, ultimately benefit-
ing parental efforts to improve early life outcomes.

Abbreviations
ECEC  Early Childhood Education and Care
NN  Nutrition Now
MCHC  Maternal and Child Healthcare Centre
ERIC  Expert Recommendations for Implementing Change



Page 12 of 13Osorio et al. BMC Health Services Research         (2024) 24:1106 

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-024-11582-z.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
We would like to thank all the participants in this study who volunteered 
their valuable time to contribute with their insights and are grateful for their 
valuable knowledge and feedback.

Authors’ contributions
NCØ, ERH, FNV, and ACM contributed to the conception of the Nutrition 
Now project. NCØ is the PI of the project, with ACM, ERH and FNV as co-PIs. 
NCØ, ERH, FNV, ACM, NGO, CH, SSH, PL, MEB, WVD, MHA, HR, TB, MKG, HL 
contributed to the design of the Nutrition now study. SHH, CH, and ERH 
contributed substantially to the development of the Nutrition Now resource, 
led by NØ. NGO and CH collected the data used in this paper. NGO, ACM, FNV 
and CH were involved in the analysis and interpretation of data. NGO led the 
drafting of the manuscript. All authors contributed substantially in reviewing 
and editing the manuscript, and approved the final manuscript.

Authors’ information
NGO is a PhD student, with a master’s in clinical nutrition and a registered 
dietitian.
FNV is a professor, with a PhD in Public Health and a background in Public 
Health Nutrition. CH is an associate professor, with a PhD in Health sciences 
and background as child psychiatrist. ERH is a professor in Nutrition, with 
a background in clinical nutrition. NCØ is a professor in Public Health and 
Nutritional epidemiology, with a background in clinical nutrition. SHH is an 
associate professor, with a PhD in health education and a background in 
Early Childhood Education and Care. PL is a senior academic, with a PhD in 
nutrition and dietetics, and a background in community and public health 
nutrition focusing on sustained implementation of early childhood nutrition 
interventions at scale. MEB is an adjunct professor in Public Health at the 
University of Agder, and professor of Psychology and Behavioural Science 
at the University of South Hamptons. WVD is an associate professor with a 
PhD in Comparative Science of Cultures and Interdisciplinary Studies. MHA 
is a nutrition researcher (PhD) at the Centre for Evaluation of Public Health 
Measures, Norwegian Institute of Public Health. HR is an adjunct professor 
in Public Health at the University of Agder, Norway, and professor of Global 
Public Health at the University of Bath, UK. TB is an associate professor, with 
a PhD in nutrition biology and background in Public Health Nutrition. MKG 
is an associate professor at the University of Oslo with a PhD in Public Health 
and Epidemiology. HL is a PhD student, with a master’s in clinical nutrition 
and a registered dietitian with a background in obesity prevention. ACM is an 
associate professor, with a PhD in nutritional epidemiology and a registered 
dietitian.

Funding
The present study is part of the Nutrition Now project which is funded by the 
Research Council of Norway, reference number: 320521.
Open access funding provided by University of Agder.

Availability of data and materials
The dataset supporting the conclusion of this article is included within 
the manuscript (and the additional files). The full datasets (transcripts) 
used during the current study are not publicly available due to the privacy 
and confidentiality of our research participants but are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The present study is part of the Nutrition Now project which has been 
approved by the regional committees for Medical Research Ethics South 
East Norway (REC, reference number: 32248), the University of Agder’s 
Faculty Ethical Committee (FEC), and the Norwegian Data Protection Service 

(NSD, reference number: 847590). All participants had been provided 
with a participation sheet in advance, informing them of the scope of the 
study, the reasons for conducting the interviews, the voluntary nature of 
their participation, and their right to withdraw from the study at any time. 
Descriptive data and written informed consent to participate in the study, 
record the interviews, and publish results were obtained from all participants 
prior to interview commencement.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Nutrition and Public Health, Faculty of Health and Sport 
Sciences, University of Agder, Kristiansand, Norway
2Institute for Physical Activity and Nutrition, School of Exercise and 
Nutrition Sciences, Deakin University, Geelong, VIC, Australia
3School of Health Sciences, University of Southampton, Southampton, UK
4MRC Lifecourse Epidemiology Centre, University of Southampton, 
Southampton General Hospital, Southampton, UK
5Centre for Evaluation of Public Health Measures, Norwegian Institute of 
Public Health, Oslo, Norway
6Department of Social and Policy Sciences, University of Bath, Bath, UK
7Department of Community Medicine and Global Health, Institute of 
Health and Society, University of Oslo, Oslo, Norway

Received: 2 July 2024 / Accepted: 12 September 2024

References
1. Martorell R. Improved nutrition in the first 1000 days and adult human capital 

and health. Am J Hum Biology. 2017;29(2):e22952.
2. Schwarzenberg SJ, Georgieff MK, Daniels S, Corkins M, Golden NH, Kim JH, et 

al. Advocacy for improving Nutrition in the First 1000 days to Support Child-
hood Development and Adult Health. Pediatrics. 2018;141(2):e20173716.

3. Pérez-Muñoz C, Carretero-Bravo J, Ortega-Martín E, Ramos-Fiol B, Ferriz-Mas 
B, Díaz-Rodríguez M. Interventions in the first 1000 days to prevent childhood 
obesity: a systematic review and quantitative content analysis. BMC Public 
Health. 2022;22(1):2367.

4. Darnton-Hill I, Nishida C, James W. A life course approach to diet, 
nutrition and the prevention of chronic diseases. Public Health Nutr. 
2004;7(1a):101–21.

5. Halfon N, Hochstein M. Life Course Health Development: an Integrated 
Framework for Developing Health, Policy, and Research. Milbank Q. 
2002;80(3):433–79.

6. Macdonald M, Pauly B, Wong G, Schick-Makaroff K, Van Roode T, Strosher HW 
et al. Supporting successful implementation of public health interventions: 
protocol for a realist synthesis. Syst Reviews. 2016;5(1):54.

7. Gelman R, Whelan J, Spiteri S, Duric D, Oakhill W, Cassar S et al. Adoption, 
implementation, and sustainability of early childhood feeding, nutrition and 
active play interventions in real-world settings: a systematic review. Int J 
Behav Nutr Phys Activity. 2023;20(1).

8. Bauer MS, Damschroder L, Hagedorn H, Smith J, Kilbourne AM. An intro-
duction to implementation science for the non-specialist. BMC Psychol. 
2015;3(1):32.

9. Bauer MS, Kirchner J. Implementation science: what is it and why should I 
care? Psychiatry Res. 2020;283:112376.

10. Holtrop JS, Rabin BA, Glasgow RE. Dissemination and implementation sci-
ence in primary Care Research and Practice: contributions and opportunities. 
J Am Board Family Med. 2018;31(3):466–78.

11. Øverby NC, Hillesund ER, Helland SH, Helle C, Wills AK, Lamu AN et al. Evaluat-
ing the effectiveness and implementation of evidence-based early-life nutri-
tion interventions in a community setting a hybrid type 1 non-randomized 
trial – the Nutrition now project protocol. Front Endocrinol. 2023;13:1071489.

12. Hillesund ER, Bere E, Sagedal LR, Vistad I, Øverby NC. Effect of a diet 
intervention during pregnancy on dietary behavior in the randomized 
controlled Norwegian fit for delivery study. J Dev Origins Health Disease. 
2016;7(5):538–47.

https://doi.org/10.1186/s12913-024-11582-z
https://doi.org/10.1186/s12913-024-11582-z


Page 13 of 13Osorio et al. BMC Health Services Research         (2024) 24:1106 

13. Helle C, Hillesund ER, Wills AK, Øverby NC. Evaluation of an eHealth interven-
tion aiming to promote healthy food habits from infancy -the Norwegian 
randomized controlled trial early food for Future Health. Int J Behav Nutr Phys 
Activity. 2019;16(1):1.

14. Blomkvist EAM, Wills AK, Helland SH, Hillesund ER, Øverby NC. Effective-
ness of a kindergarten-based intervention to increase vegetable intake and 
reduce food neophobia amongst 1-year-old children: a cluster randomised 
controlled trial. Food Nutr Res. 2021;65:7679.

15. Helland SH, Øverby NC, Myrvoll Blomkvist EA, Hillesund ER, Strömmer S, 
Barker M, et al. Wow! They really like celeriac! Kindergarten teachers’ experi-
ences of an intervention to increase 1-year-olds’ acceptance of vegetables. 
Appetite. 2021;166:105581.

16. Røed M, Medin AC, Vik FN, Hillesund ER, Van Lippevelde W, Campbell K, et al. 
Effect of a parent-focused eHealth intervention on children’s Fruit, Vegetable, 
and discretionary food intake (Food4toddlers): Randomized Controlled Trial. J 
Med Internet Res. 2021;23(2):e18311.

17. Cleland JA. The qualitative orientation in medical education research. Korean 
J Med Educ. 2017;29(2):61–71.

18. Gill P, Stewart K, Treasure E, Chadwick B. Methods of data collection in qualita-
tive research: interviews and focus groups. Br Dent J. 2008;204(6):291–5.

19. Hamilton AB, Finley EP. Qualitative methods in implementation research: an 
introduction. Psychiatry Res. 2019;280:112516.

20. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care. 2007;19(6):349–57.

21. The Norwegian Directorate of Health. Antenatal tests and checks in 
Norway: Pregnancy consultations. Norway The Norwegian Directorate 
of Health; 2022 [cited 2023 May 08]. https://www.helsenorge.no/en/
pregnancy-and-maternity-care-in-norway/antenatal-checks-and-tests/

22. The Norwegian Directorate of Health. Health care station 0–5 years (In Nor-
wegian: Helsestasjon 0–5 år): The Norwegian Directorate of Health; [updated 
2022; cited 2023 April 18]. https://www.helsedirektoratet.no/retningslinjer/
helsestasjons-og-skolehelsetjenesten/helsestasjon-05-ar#helsestasjonsprog
rammet-alle-barn-05-ar-bor-fa-tilbud-om-regelmessige-konsultasjoner-pa-
helsestasjonen-begrunnelse

23. The Norwegian Directorate of Health. Infant healthcare pro-
gramme, age 0–5 years Oslo: The Norwegian Directorate 
of Health; 2023 [updated 2023; cited 2024 Aug 13]. https://
www.helsenorge.no/en/help-services-in-the-municipalities/
infant-healthcare-programme-age-0-5-years/

24. Statistics Norway. The Municipal Health Service. (In Norwegian: Kommune-
helsetenesta): Statistics Norway 2022 [cited 2023 April 18]. https://www.ssb.
no/statbank/sq/10081563

25. Sandborg J, Henriksson P, Larsen E, Lindqvist A-K, Rutberg S, Söderström 
E, et al. Participants’ Engagement and satisfaction with a smartphone app 
intended to support Healthy Weight Gain, Diet, and physical activity during 
pregnancy: qualitative study within the HealthyMoms Trial. JMIR mHealth 
uHealth. 2021;9(3):e26159.

26. University of Oslo. Services for sensitive data (TSD) [cited 2024 February 6]. 
https://www.uio.no/english/services/it/research/sensitive-data/index.html

27. University of Oslo. Whisper [updated 2023 March 14; cited 2024 February 6]. 
https://www.uio.no/english/services/it/research/sensitive-data/help/hpc/
software/whisper.html

28. Lumivero. NVivo Version 12 (for Windows). 2017. https://lumivero.com/
29. Braun V, Clarke V. Thematic analysis: a practical guide. Los Angeles: SAGE; 

2022.
30. Clarke V, Braun V. Thematic analysis. J Posit Psychol. 2017;12(3):297–8.
31. Scotland J. Exploring the philosophical underpinnings of Research: relating 

Ontology and Epistemology to the methodology and methods of the 
Scientific, Interpretive, and critical research paradigms. Engl Lang Teach. 
2012;5(9):9–16.

32. Okesina M. A critical review of the relationship between paradigm, 
Methodology, Design and Method in Research. IOSR J Res Method Educ. 
2020;10(Issue 3 Ser. I):57–68.

33. Guba EG, Lincoln YS. Competing paradigms in qualitative research. Hand-
book of qualitative research. Thousand Oaks, CA, US: Sage Publications, Inc; 
1994. pp. 105–17.

34. Alexandrou C, Rutberg S, Johansson L, Lindqvist A-K, Müssener U, Löf M. 
User experiences of an app-based mHealth intervention (MINISTOP 2.0) 
integrated in Swedish primary child healthcare among Swedish-, somali- and 
arabic-speaking parents and child healthcare nurses: a qualitative study. Digit 
HEALTH. 2023;9:1–12.

35. Bäckström C, Knez R, Larsson M. Healthcare professionals’ perceptions of a 
digital parental support, Childbirth Journey, constructed as a serious game—
An intervention study. Front Digit Health. 2023;5:1141350.

36. Borges Do Nascimento IJ, Abdulazeem H, Vasanthan LT, Martinez EZ, Zuco-
loto ML, Østengaard L et al. Barriers and facilitators to utilizing digital health 
technologies by healthcare professionals. Npj Digit Med. 2023;6(1):161.

37. Zarnowiecki D, Mauch CE, Middleton G, Matwiejczyk L, Watson WL, Dibbs 
J, et al. A systematic evaluation of digital nutrition promotion websites and 
apps for supporting parents to influence children’s nutrition. Int J Behav Nutr 
Phys Act. 2020;17(1):17.

38. Bonvicini L, Pingani I, Venturelli F, Patrignani N, Bassi MC, Broccoli S, et al. 
Effectiveness of mobile health interventions targeting parents to prevent and 
treat childhood obesity: systematic review. Prev Med Rep. 2022;29:101940.

39. Lau R, Stevenson F, Ong BN, Dziedzic K, Treweek S, Eldridge S et al. Achieving 
change in primary care—causes of the evidence to practice gap: systematic 
reviews of reviews. Implement Sci. 2015;11(1):40.

40. Nathan N, Shelton RC, Laur CV, Hailemariam M, Hall A, Editorial. Sustaining 
the implementation of evidence-based interventions in clinical and com-
munity settings. Front Health Serv. 2023;3:1176023.

41. Hyzak KA, Bunger AC, Herrmann SA, Kerlek A, Lauden S, Dudley S, et al. 
Development of an implementation blueprint to Scale-Up Contraception 
Care for adolescents with Psychiatric conditions in a Pediatric Hospital. Global 
Implement Res Appl. 2023;3(2):147–61.

42. Lewis CC, Scott K, Marriott BR. A methodology for generating a tailored 
implementation blueprint: an exemplar from a youth residential setting. 
Implement Sci. 2018;13(1):68.

43. Valentine SE, Fuchs C, Carlson M, Elwy AR. Leveraging multistakeholder 
engagement to develop an implementation blueprint for a brief trauma-
focused cognitive behavioral therapy in primary care. Psychol Trauma: Theory 
Res Pract Policy. 2022;14(6):914–23.

44. Blakeslee SB, Vieler K, Horak I, Stritter W, Seifert G. Planting seeds for the 
future: Scoping Review of Child Health Promotion Apps for parents. JMIR 
mHealth uHealth. 2023;11:e39929.

45. Mytton J, Ingram J, Manns S, Thomas J. Facilitators and barriers to engage-
ment in parenting programs: a qualitative systematic review. Health Educ 
Behav. 2014;41(2):127–37.

46. Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated Con-
solidated Framework for Implementation Research based on user feedback. 
Implement Sci. 2022;17(1):75.

47. Scott SD, Plotnikoff RC, Karunamuni N, Bize R, Rodgers W. Factors influencing 
the adoption of an innovation: an examination of the uptake of the Canadian 
Heart Health Kit (HHK). Implement Sci. 2008;3(1):41.

48. Love P, Laws R, Litterbach E, Campbell K. Factors influencing parental Engage-
ment in an Early Childhood Obesity Prevention Program Implemented at 
Scale: the infant program. Nutrients. 2018;10(4):509.

49. Koerting J, Smith E, Knowles MM, Latter S, Elsey H, McCann DC, et al. Barri-
ers to, and facilitators of, parenting programmes for childhood behaviour 
problems: a qualitative synthesis of studies of parents’ and professionals’ 
perceptions. Eur Child Adolesc Psychiatry. 2013;22(11):653–70.

50. Mikkelsen B, Novotny R, Gittelsohn J, Multi-Level. Multi-component 
approaches to Community based interventions for healthy Living—A three 
case comparison. Int J Environ Res Public Health. 2016;13(10):1023.

51. Love P, Laws R, Taki S, West M, Hesketh KD, Campbell KJ. Factors contributing 
to the sustained implementation of an early childhood obesity prevention 
intervention: the INFANT program. Front Health Serv. 2022;2:1031628.

52. Santos WJ, Graham ID, Lalonde M, Demery Varin M, Squires JE. The effective-
ness of champions in implementing innovations in health care: a systematic 
review. Implement Sci Commun. 2022;3(1):80.

53. Shea CM. A conceptual model to guide research on the activities and effects 
of innovation champions. Implement Res Pract. 2021;2:263348952199044.

54. Waltz TJ, Powell BJ, Matthieu MM, Damschroder LJ, Chinman MJ, Smith JL et 
al. Use of concept mapping to characterize relationships among implemen-
tation strategies and assess their feasibility and importance: results from the 
Expert recommendations for Implementing Change (ERIC) study. Implement 
Sci. 2015;10(1):109.

55. Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview 
studies. Qual Health Res. 2016;26(13):1753–60.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.helsenorge.no/en/pregnancy-and-maternity-care-in-norway/antenatal-checks-and-tests/
https://www.helsenorge.no/en/pregnancy-and-maternity-care-in-norway/antenatal-checks-and-tests/
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/helsestasjon-05-ar#helsestasjonsprogrammet-alle-barn-05-ar-bor-fa-tilbud-om-regelmessige-konsultasjoner-pa-helsestasjonen-begrunnelse
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/helsestasjon-05-ar#helsestasjonsprogrammet-alle-barn-05-ar-bor-fa-tilbud-om-regelmessige-konsultasjoner-pa-helsestasjonen-begrunnelse
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/helsestasjon-05-ar#helsestasjonsprogrammet-alle-barn-05-ar-bor-fa-tilbud-om-regelmessige-konsultasjoner-pa-helsestasjonen-begrunnelse
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/helsestasjon-05-ar#helsestasjonsprogrammet-alle-barn-05-ar-bor-fa-tilbud-om-regelmessige-konsultasjoner-pa-helsestasjonen-begrunnelse
https://www.helsenorge.no/en/help-services-in-the-municipalities/infant-healthcare-programme-age-0-5-years/
https://www.helsenorge.no/en/help-services-in-the-municipalities/infant-healthcare-programme-age-0-5-years/
https://www.helsenorge.no/en/help-services-in-the-municipalities/infant-healthcare-programme-age-0-5-years/
https://www.ssb.no/statbank/sq/10081563
https://www.ssb.no/statbank/sq/10081563
https://www.uio.no/english/services/it/research/sensitive-data/index.html
https://www.uio.no/english/services/it/research/sensitive-data/help/hpc/software/whisper.html
https://www.uio.no/english/services/it/research/sensitive-data/help/hpc/software/whisper.html
https://lumivero.com/

	Implementing an early-life nutrition intervention through primary healthcare: staff perspectives
	Abstract
	Background
	Methods
	Study setting
	Participant recruitment and data collection
	Analysis

	Results
	Theme 1: Important resource but not always utilized
	The resource aligns with the existing practices and priorities
	Perceived as a reliable supporting tool
	Lack of personal familiarity with the resource

	Theme 2: Parents are interested but had issues with access
	Parents seemed interested but many did not log in
	Accessing the resource presented challenges
	Parents are subject to other competing factors

	Theme 3: Staff and stakeholder buy-in and commitment needed from the start
	Informational material was well received
	Multilevel buy-in processes are needed
	Improvements to implementation
	Improvement in the MCHCs
	Improvement for parents


	Discussion
	Strengths and limitations

	Conclusions
	References


