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ABSTRACT
Objective  To evaluate the barriers and facilitators to 
implementing Alberta Family Integrated Care (AB-FICare 
[2019 Benzies]), a model of care for integrating parents 
into level II neonatal intensive care units (NICUs) care 
teams, from the perspective of healthcare providers (HCP) 
and hospital administrators.
Design  Qualitative process evaluation substudy.
Setting  Ten level II NICUs in six cities across Alberta, 
Canada.
Participants  HCP and hospital administrators (n=32) who 
were involved in the cluster-randomised controlled trial of 
AB-FICare in level II NICUs.
Methods  Post-implementation semi-structured interviews 
were conducted via phone or in-person. The Consolidated 
Framework for Implementation Research was used to 
develop interview guides, code transcripts and analyse 
data.
Results  Key facilitators to implementation of AB-FICare 
included (1) a receptive implementation climate, (2) 
compatibility of the intervention with individual and 
organisational practices, (3) available resources and 
access to knowledge and information for HCP and hospital 
administrators, (4) engagement of key stakeholders across 
the organisation, (5) engagement of and outcomes for 
intervention participants, and (6) reflecting and evaluating 
on implementation progress and patient and family 
outcomes. Barriers were (1) design quality and packaging 
of the intervention, (2) relative priority of AB-FICare in 
relation to other initiatives, and (3) learning climate within 
the organisation. Mixed influences on implementation 
depending on contextual factors were coded to eight 
constructs: intervention source, cost, peer pressure, 
external policy and incentives, staff needs and resources, 
structural characteristics, organisational incentives and 
rewards, and knowledge, beliefs and attitudes.

Conclusions  The characteristics of an organisation 
and the implementation process had largely positive 
influences, which can be leveraged for implementation 
of AB-FICare in the NICU. We recommend site-specific 
consultations to mitigate barriers and assess how swing 
factors might impact implementation given the local 
context, with the goal that strategies can be put in place to 
manage their influence on implementation.
Trial registration number  NCT02879799.

Strengths and limitations of this study

►► We used an implementation science framework, 
standardised codebook, and theoretically based 
operational definitions to evaluate facilitators and 
barriers to implementation of an innovative, psycho-
educational model of care in neonatal intensive care 
units (NICU).

►► The results of this substudy were intended to in-
form the future scale and spread of Alberta FICare 
in a province-wide integrated health system. Thus, 
rather than between group differences, we were 
interested in actual or perceived influences on im-
plementation across all sites in the Alberta FICare 
cluster-randomised controlled trial.

►► Care should be taken in drawing conclusions from 
constructs with a lower volume of data.

►► Coding to reveal the presence and nature of interac-
tions between constructs, although useful for imple-
mentation planning, were beyond the scope of our 
research question.

►► Sites were a mix of urban and regional areas serving 
a diverse population, which supports the transfer-
ability of our findings to other level II NICUs.
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INTRODUCTION
Family-centred care (FCC) is a recommended practice 
in paediatric care,1 broadly defined as ‘an approach to 
healthcare that is respectful of and responsive to indi-
vidual families’ needs and values’(p 105).2 FCC is particu-
larly important in highly technological neonatal intensive 
care units (NICU) where opportunities for parents to be 
involved in their infants’ care may be limited. Despite 
wide adoption of FCC in NICU, its concepts remain 
poorly understood3–8 and difficult to operationalise.9 
Heterogeneity in both FCC implementation in the NICU 
and outcomes are reported internationally.10–17

Family Integrated Care (FICare) espouses FCC prin-
ciples and, by design, integrates families as part of their 
infant’s care team starting at admission. Founded on 
Humane Neonatal Care in Estonia, FICare was developed 
for level III NICUs, which provide care for the sickest 
infants. FICare demonstrated positive outcomes in a 
matched control pilot study18 and international cluster-
randomised controlled trial (cRCT).19 In collaboration 
with clinical, policy, parent, and research stakeholders, 
FICare was adapted and implemented in level II NICUs 
in Alberta, Canada. Alberta FICare (2019 Karen Benzies; 
AB-FICare) is an actionable, psychoeducational model of 
care with strategies and practical tools in three compo-
nents: (1) Relational Communication; (2) Parent Educa-
tion, and (3) Parent Support (see figure 1). Components 
are detailed elsewhere.20

AB-FICare empowers parents to sequentially build their 
knowledge, skills, and confidence to care for their infant, 
with support and education from healthcare providers 
(HCP).

We conducted a pragmatic21 cRCT22 in 10 level II NICUs 
with mothers of preterm infants born 6–8 weeks early, or 
between 32 weeks and 0 days (320) and 346 weeks gestation. 

We found that AB-FICare was associated with improved 
infant, maternal, and health system outcomes compared 
with standard care.20 We used a ‘train-the-trainer’ model 
at intervention sites to educate HCP about AB-FICare. 
Despite quarterly site visits for fidelity audits, delivery of 
training booster doses, and the tracking of policy and 
practice changes that could influence outcomes, AB-FI-
Care uptake varied by site resources, such as physician 
provider model (neonatologist vs community paediatri-
cian), availability of equipment and technology, staffing 
composition, and context (ie, regional or urban site).

Understanding key factors influencing implementation 
is essential for the spread and sustainability of multifac-
eted behavioural interventions, which are often more 
complex and resource-intensive than single component 
interventions.23 The objective of this study was to describe 
key influences on the implementation of AB-FICare. The 
research question was: from the perspectives of HCP and 
hospital administrators in level II NICUs, what were the 
barriers and facilitators to implementing AB-FICare?

METHODS
Design
This qualitative substudy was a process evaluation of the 
cRCT.22 We used the Consolidated Framework for Imple-
mentation Research (CFIR), which was developed from a 
synthesis of 19 healthcare sector implementation models, 
theories, and frameworks.24 CFIR is comprised of 39 
constructs across five domains: (1) Intervention Charac-
teristics, (2) Outer Setting, (3) Inner Setting, (4) Char-
acteristics of Individuals, and (5) Process.24 CFIR can be 
applied to post-implementation research through a series 
of steps by informing data collection, coding data, and 
determining the influence of each construct on imple-
mentation. We prepared this manuscript following the 
COnsolidated criteria for REporting Qualitative research 
(COREQ) guidelines.25

Setting and sample
This study was conducted in Alberta, Canada, which has 
a single, publicly funded integrated healthcare system, 
Alberta Health Services (AHS). AHS serves a demograph-
ically diverse population of 4.4 million.26 This integrated 
system has many standardised structures and processes, 
which are advantageous to cRCTs including Strategic 
Clinical Networks27 that support healthcare system 
innovation.

Participants
Multidisciplinary HCP and administrators in NICU were 
purposively sampled from six urban and four regional 
NICUs. They were contacted via email or in person and 
provided written informed consent.

Data collection
Two female evaluation consultants with graduate degrees 
and qualitative research expertise were contracted 

Figure 1  Alberta FICare model of care. FICare, Family 
Integrated Care.
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to conduct individual telephone or in-person inter-
views; two participants from one site requested a joint 
interview. Participants had no prior relationship with 
the interviewers. Interviews were conducted between 
October 2017 and July 2018 and lasted 30–90 min. 
Interviewers used a CFIR-informed, semi-structured 
interview guide that was individualised by group 
(AB-FICare or Standard Care; see online supplemental 
files 1 and 2, respectively). Prior to interviews, sites 
had recruited at least 55% of cRCT participants. Inter-
views were digitally audio-recorded, deidentified, tran-
scribed verbatim by a professional transcriptionist, and 
reviewed for accuracy. Participants completed a brief 
demographic questionnaire.

Data analysis
We used the CFIR framework24 to guide data analysis (see 
online supplemental file 3). First, the CFIR codebook was 
adapted to the cRCT context. Second, interview excerpts 
were coded by assigning one or more constructs to each 
statement. Third, a valence (+ or −) and strength rating (0, 
1 or 2; see online supplemental table S1) were assigned to 
each statement. Fourth, construct ratings were assigned at 
the unit level by calculating the percentage of statements 
with a positive or negative valence (regardless of strength) 
and applying ‘majority rules’ to determine each construct 
as a facilitator, barrier, swing factor (influence depen-
dent on context) or neutral (no effect). Finally, overall 
construct ratings across all sites were assigned using the 
same majority rules criterion. Coding and assignment of 
valence and strength ratings were completed manually. 
Valence and strengths were entered into STATA V.15 
(StataCorp, College Station, TX) to assign unit-level and 
overall construct ratings. We used SPSS V.25 (IBM Corp, 
Armonk, NJ) for descriptive statistics.

Patient and public involvement
Patients, parents, and members of the public were not 
directly involved in this study; however, the AB-FICare 
model was designed through collaboration between 
clinical, policy, parent, and research stakeholders.

RESULTS
Participant characteristics
Of 56 individuals invited to participate, 19 were unavail-
able or could not be scheduled, 3 were ineligible and 2 
refused. The final sample included 32 participants (see 
table  1). Complete demographic information was avail-
able for 29 participants. Of these, participants had a mean 
age of 47.2 years (SD=10.2) and experience in healthcare 
(mean=23.07 years, SD=10.8) and NICU (mean=17.9 
years, SD=11.0).

Factors associated with AB-FICare implementation
Table 2 displays overall ratings and exemplar quotes for 
key barriers and facilitators. See online supplemental 

table S2 for frequencies and summary ratings by CFIR 
domain and constructs by group and site.

Intervention characteristics
Facilitators
Evidence Strength and Quality: Participants from all sites 
spoke of empirical evidence for FICare as a facilitator. To 
support adoption of AB-FICare, they described a need for 
evidence of the positive impact of this model of care on 
infant, maternal, and health system outcomes.

Relative Advantage: AB-FICare was perceived to have a 
clear advantage relative to Standard Care as a means ‘to 
make parents truly partners’ (SC-U3-ID5&6). Participants 
perceived that AB-FICare could (1) improve parental 
mental health, (2) improve parental confidence and 
parent-infant relationship, and (3) enhance parent–pro-
vider relationships. Participants described AB-FICare as 
providing a formalised process to operationalise FCC:

  “I think it provides a big advantage because it gave 
us a formal mechanism of implementing the kind of 
approach overall to fit babies and their families (into 
care) that we felt was the correct one.” (FICare-U4-ID3)

Adaptability: Participants perceived AB-FICare as befit-
ting the NICU context and recognised its adaptability to 
meet individual parental needs.

Trialability: Participants described the intervention as 
an extension of their current care model.

Complexity: HCP did not view AB-FICare as a complex 
intervention; with sufficient training it was a natural 
enhancement to existing practices.

Barriers
Design Quality and Packaging: Participants from AB-FICare 
sites remarked that, as initially provided, the volume of 
information was overwhelming and covered the theory 
but lacked concrete instructions about operationalisa-
tion. Discrepancies between what participants were given 
and what they believed they needed to practice AB-FICare 
required frequent follow-up with study staff to obtain 
clarification.

Table 1  Participant characteristics (n=32)

Characteristic N %

Group

 � AB-FICare 16 50.0

 � Standard Care 16 50.0

Sex

 � Male 7 20.6

 � Female 25 79.4

Discipline*

 � Clinicians 18 56.3

 � Hospital administrators 12 37.5

*Discipline information was missing for two participants.
AB-FICare, Alberta Family Integrated Care.
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Swing
Intervention Source: Participants were comfortable knowing 
the intervention was developed externally, and acknowl-
edged it was well presented. Some sites encountered 
adoption resistance despite clear added value, while 
others described the additional work that was required 
to fit implementation to their local context and daily 
practice.

Cost: Participants at most sites expressed concerns 
about implementation costs related to unit budget, staff 
training time reimbursement, supports for culturally 
adapted delivery, and tangible family supports (eg, parent 
lounge). Organisational supports mitigated the impact of 
some of these factors. Some participants remarked that 
existing parent-focused initiatives could be leveraged to 
support implementation and believed the benefits to 
infants and families supported a strategic investment in 
AB-FICare.

Outer setting
Facilitators
Family/Patient Needs and Resources: Parental desire to 
participate in their infant’s care was a driver of AB-FICare.

“We’re actually seeing some second time parents who 
have had babies quickly one after the other and so 
they’re right on board. So them expecting to do this 
(AB-FICare) and willing and wanting to do this. I 
think shows that it’s what they want. And it works for 
them.” (FICare-U4-ID1)

Participants from all sites described challenges that 
interfered with parental ability to be present in the NICU, 
including childcare for older siblings, cost of hospital 
food and parking, and cultural and language differences. 
Considering these barriers, participants described AB-FI-
Care strategies and tools as responsive to family needs. 
They spoke about the importance of building trusting 
relationships to understand previous experiences. Partic-
ipants recognised parental knowledge and capacity to 
participate in care and negotiated mutually beneficial 
roles as parents developed skills and confidence.

Swing
Peer Pressure: Only one participant acknowledged peer 
pressure as a motivator for their unit to lead change in 
practice, while another rejected this notion as sounding 
‘competitiony’ (FICare-R4-ID5).

External Policy and Incentives: A participant from an 
open ward unit cited requirements imposed by provin-
cial privacy acts that limited parental presence during 
nurse bedside shift report. There was a need for provin-
cial supports to facilitate parental presence in the NICU, 
including policies, single family rooms, and other 
welcoming parent spaces.

Neutral
Cosmopolitanism: Staff were aware of other FICare studies 
through conferences, media or their networks. While 

Standard Care participants expected to seek future 
colearning with AB-FICare sites, intervention site partici-
pants did not describe this as influencing implementation.

Inner setting
Facilitators
Networks and Communication: Participants from most sites 
described several modes of communication. Emails were 
regarded as ineffective due to volume and lack of time 
to access and/or respond at work. In-person commu-
nications were generally preferred. Participants noted 
visuals should be tailored to staff and families, and dash-
boards can facilitate real-time monitoring and evaluation. 
Informal communication with families provided staff with 
feedback about quality of care. Participants emphasised 
the importance of collaboration between management 
and staff, and ‘open lines of communication’ (SC-R2-ID1) 
between providers, families, and ancillary departments.

Culture: Participants described organisational and unit 
culture as hierarchical. This was a facilitator when the 
top-down approach was supported by effective leadership 
and change management. With high staff turnover, unit 
culture was critical for new hires to adopt local practices. 
In some ways, hierarchical culture could impede imple-
mentation, such as when frontline staff were not engaged 
in developing provincial policies that impacted integra-
tion of families in care.

Implementation Climate: Participants from intervention 
sites reported most staff and management embraced 
AB-FICare and there was ‘pull’ from Standard Care sites 
to begin implementation as soon as cRCT results were 
available. Interviewees reported that late adopters were 
generally individuals who have decades of NICU experi-
ence and ‘are very tied to traditions (of their practice)’ 
(SC-R1-ID4).

Tension for Change: Staff recognised parental capacity to 
participate in care but described a ‘need for institutional 
and organizational supports’ (SC-U1-ID4) to integrate 
parents, including tangible supports for families such as 
parking passes and processes to strengthen consistency 
and continuity of care.

Goals and Feedback: Participants noted that evalua-
tion should focus on infant, family, and health system 
outcomes, and include feedback about progress and 
quality of implementation.

Compatibility: Participants from all sites perceived AB-FI-
Care as a compatible enhancement to existing practices, 
and described that current FCC processes, infrastruc-
ture, and resources supported involvement of parents 
in care. They reported that AB-FICare aligns well with 
organisational and unit mission and values. Participants 
described minimal workflow impacts with integration of 
parents in bedside rounds; however, regional hospitals 
served by paediatricians with busy community practices 
were hindered from scheduling multidisciplinary rounds 
at a regular time to support parent presence. To better 
accommodate parents, some regional sites adapted by 
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rounding regularly with other members of the multidisci-
plinary team, led by a nurse practitioner.

Readiness for Implementation: Participants remarked that 
readiness was generally facilitated by a parent-friendly 
physical layout, general resources, and staff awareness. 
Participants at Standard Care sites perceived clear infor-
mation about practice expectations and logistics, and 
sufficient time to educate and prepare staff as integral to 
implementation.

Leadership Engagement: Leadership engagement was 
a strong facilitator of implementation by allocating 
resources, setting strategic direction, being knowledge-
able about the intervention, effectively managing change, 
and evaluating implementation progress. Continuity, 
consistency and visibility in leadership and commitment 
to the change process underpinned implementation.

Available Resources: A single room layout was perceived 
as optimal to promote privacy, family presence, and 
nurturing parent–infant interactions. Features such as 
breast milk fridges, comfortable furniture, and welcoming 
family spaces were highlighted as facilitators. Some partic-
ipants expressed that a single room design may have 
drawbacks for parents related to a sense of NICU commu-
nity. Culturally sensitive supports such as interpretation 
services and multimodal parent education facilitated 
implementation. Participants felt parent education could 
be strengthened with consistent use of resources, such 
as the Parent Education Pathway, given the frequency of 
infant transfers between sites. Participants from interven-
tion sites noted there was insufficient protected time to 
implement all components of AB-FICare, particularly the 
family mentor component.

Access to Knowledge and Information: HCP described a crit-
ical need for conceptual and experiential staff education 
and incorporation of AB-FICare into new hire orientation 
for sustainability. They recommended that education be 
multimodal and completed on an annual basis by all staff. 
Managers, Clinical Nurse Educators, and Super-Users 
(staff specially trained to understand the evidence for 
AB-FICare, recognise when AB-FICare is being practiced 
with fidelity, support and problem solve with staff when 
there are challenges, and support implementation) were 
viewed as instrumental in facilitating staff education and 
answering staff questions. Participants described needing 
to know (1) why AB-FICare was being implemented, (2) 
its impact on workflow, (3) expected outcomes, and (4) 
change management approaches.

Barriers
Relative Priority: Participants at all sites reported change 
burden from competing priorities including implemen-
tation of electronic charting, renovation from open 
ward to single-family rooms, and/or Baby-Friendly Initia-
tive designation (https://​breastfeedingcanada.​ca/​en/​
baby-​friendly-​initiative/).

Learning Climate: Interviewees noted that provider’s lack 
of confidence in their clinical skills may undermine imple-
mentation; however, a non-judgemental environment 

provided a safe space for mistakes and learning which 
supported implementation. Participants also discussed 
constant system change as sensory overload affecting staff 
receptivity to change.

Swing
Organisational Incentives and Rewards: Organisational 
incentives and rewards had limited or no influence on 
implementation. Some participants believed positive 
feedback from parents was sufficient recognition.

Staff Needs and Resources: Participants identified a mix 
of barriers and facilitators related to staff needs and 
resources, most often about the impact on nursing staff. 
Facilitators included implementation efforts being deliv-
ered by respected and trusted staff members, and clear 
expectations of nurse and parental roles to generate 
acceptance. Barriers included lack of clarity about 
parental roles in NICU, demands on nurses’ time for 
parent education, additional workload imposed by elec-
tronic charting, and unpredictable timing of patient 
rounds based on ‘the whim of physicians’ (SC-U2-ID2). 
A few participants noted that the emphasis on parental 
integration could be accompanied by negative staff atti-
tudes or judgements towards parents based on parental 
ability to be present in the unit. Participants intimated 
that implementation may be met with resistance if staff 
believed it was coming from ‘higher ups’ (SC-R1-ID5) 
and if they were not involved in planning. Many partic-
ipants remarked that changes in staffing levels and turn-
over was a barrier given the often-limited infrastructure 
to maintain ongoing training with new hires. Shift work 
and workload dictated that training and support often 
reached only full-time, day-time staff.

Structural Characteristics: Parent-oriented infrastructure 
such as family advisory committees and peer support were 
viewed as facilitators. Policies and guidelines were viewed 
as barriers in instances where these were inconsistent with 
AB-FICare recommendations. By contrast, implementing 
system-wide policies was viewed as a facilitator to promote 
consistency in practices and accountability among HCP.

Characteristics of individuals
Facilitators
Self-efficacy: Self-efficacy of HCP was influenced by past 
relevant work experiences or perceived competence 
within their current role. Participants expressed a need 
for practical tools to implement AB-FICare but reported 
confidence in their ability to deliver it based on FCC 
principles.

Individual Stage of Change: Participants told us about the 
importance of early awareness and willingness to adopt 
AB-FICare.

Individual Identification with Organisation: Positive group 
dynamics and diverse disciplines and experience facili-
tated implementation. Positive leadership and receptive 
staff attitudes supported the overall NICU mission of 
wanting the best for infants and their families.
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Other Personal Attributes: Participants cited many staff 
qualities they believed were implementation facilitators: 
adaptability, empathy, patience, and communication 
skills. Many attributes centred on the ability to anticipate 
and respond effectively to parental needs.

Swing
Knowledge, Beliefs and Attitudes: Participants had difficul-
ties differentiating among AB-FICare, FCC, and the level 
III NICU model of FICare. While many reported already 
doing a lot of it (AB-FICare), additional knowledge 
or tools were viewed as having a positive influence on 
implementation.

Process
Facilitators
Planning: Participants talked about the importance of a 
staged plan including a baseline readiness assessment, 
change management, sufficient time to implement, and 
evaluation cycles to monitor the change process.

Engaging: Participants from intervention sites noted 
that the appropriate individuals were engaged in imple-
mentation from the outset, including organisational lead-
ership, management, and frontline staff from nursing, 
allied health professionals, and medicine. Frontline staff 
engagement was fuelled by ‘seeing it happen, to reinforce 
the process’ (FICare-U4-ID1).

Opinion Leaders: Staff described opinion leaders as 
respected individuals who were ‘keen and the ones who 
dictate what the trend is’ (FICare-R3-ID3), and who staff 
look to for guidance.

Formally Appointed Internal Implementation Leader: Super-
Users were central to generating awareness of implemen-
tation activities. An AB-FICare leader or working group 
was described as vital to support implementation.

Champions: Participants described champions as 
passionate about FCC with strong family interaction skills, 
approachable and well-respected by colleagues, current 
on evidence-based practice, active in clinical nursing, and 
determined to implement and sustain positive practice 
change.

External Change Agent: Participants from intervention 
sites spoke positively about how AB-FICare research 
staff were a resource during implementation, providing 
consistent information, doing fidelity assessments, and 
supporting troubleshooting.

Key Stakeholders: Participants discussed the use of cRCT 
evidence from level II NICUs to show proof of concept 
and generate staff buy-in. They reported the need to 
engage the full spectrum of multidisciplinary providers.

Intervention Participants: Participants described the 
benefits of involving families in implementation. Staff 
gave examples of best practices to involve families in 
their infant’s care and tailor interactions based on 
parental willingness and readiness to engage. There was 
resounding agreement that evaluation should include 
parent-oriented outcome and experience measures.

Reflecting and Evaluating: Regular qualitative and quanti-
tative evaluation of the intervention and implementation 
was a facilitator. Some participants noted that integration 
of progress feedback from frontline staff would enhance 
evaluation and facilitate implementation.

Outcomes
Facilitators
Implementation Success: Success of implementation was 
perceived as AB-FICare ‘becoming…a way of care now’ 
(FICare-U4-ID1). Parental participation and confidence 
in rounds, ability to identify infant cues, and indepen-
dence in care were cited as evidence of success.

DISCUSSION
To the best of our knowledge, we report the first appli-
cation of CFIR to understanding the barriers and facili-
tators that influenced implementation of AB-FICare. In 
the Intervention Characteristics domain, evidence strength 
and quality and relative advantage underpinned implemen-
tation of AB-FICare from a staff buy-in perspective. This 
may be due to the mounting evidence of effectiveness for 
FICare18 19 28 29 and intuitive benefit for families (Dien, 
unpublished data, 2021).30 It is unsurprising that design 
quality and packaging emerged as a barrier in our study, 
with several studies reporting persistent ambiguity about 
what provider and parent actions constitute FCC and 
inadequate information about the goals of FCC-informed 
interventions.5 31 In our study, some participants had diffi-
culties differentiating between AB-FICare, FCC, and the 
level III NICU model of FICare. Several key swing factors 
appeared to capture the spectrum of views reported in 
the FCC literature. Previous work has reported a mix of 
staff attitudes towards FCC ranging from limited ability 
to recognise parental capacity to negotiate their role in 
infant care,32–35 and discomfort with continuous parental 
presence30 31 36 to embracing their role as parent educa-
tors and prioritising individualised care for families.31

In the Outer Setting domain, family/patient needs and 
resources emerged as the sole facilitator and was viewed 
as a main driver of implementation due to the focus on 
promoting parental well-being and competence in care. 
Our findings are consistent with published reports of 
family needs consistently being a central motivator for 
adopting FCC-informed activities.19 37–39 Qualitative find-
ings from NICU staff highlight the positive impact on 
parental confidence, role attainment, and well-being and 
that these impacts are readily observable as uptake of FCC 
progresses.30 31 Previous studies have also acknowledged 
the initial phase of staff getting to know parents and their 
preferences, which in turn informs how practices need to 
be adapted to meet parental needs, personality traits, and 
cultural preferences.40

From the Inner Setting, participants spoke about a 
tension for change to standard delivery of care models and 
described AB-FICare as compatible with their organ-
isational values. The implementation climate, leadership 
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engagement, access to knowledge and information, and avail-
able resources were central implementation influences. In 
both the present study and past research, staff consistently 
highlighted the value of access to regular and accessible 
education and of leadership involvement, ranging from 
fostering preparedness to allocating implementation 
resources.30 31 Our identification of available resources as 
a facilitator appears to offer a more optimistic perspec-
tive relative to existing literature. Previous studies have 
generally regarded resources from a deficit standpoint, 
citing lack of opportunities and dedicated time for parent 
education,31 34 41 insufficient access to FCC-informed 
materials and policies,34 and non-facilitative NICU envi-
ronments.31 34 42 43 By contrast, participants in our study 
generally discussed resources from an advantage stand-
point, including the availability of welcoming and well-
designed spaces and inclusive family education materials 
and services. However, participants reported there was 
insufficient time to dedicate to full implementation of 
all components of AB-FICare. Swing factors were mostly 
identified in the Inner Setting domain; staff needs and 
resources, structural characteristics, compatibility, and culture 
could facilitate or impede implementation depending on 
unit context and staff member perspective.

In the Process domain, planning and reflecting and evalu-
ating were considered critical. Of similar importance were 
the presence of motivating individuals, such as formally 
appointed internal implementation leaders and champions, who 
aided in sustaining implementation momentum. Existing 
research has emphasised the importance of planning as a 
time for mental and tangible preparation, and of formal 
and informal implementation leaders (such as mentors) 
for maintaining staff training and morale.31 Our findings 
in the Process domain are aligned with the literature 
documenting the substantial positive effects of organi-
sational processes on healthcare quality improvement 
initiatives.44

Strengths and limitations
Key strengths of our approach included the use of CFIR-
informed interview guides and development of a stan-
dardised and context-adapted CFIR codebook using 
theoretically based operational definitions for culture, 
self-efficacy, and individual stage of change. All but one site 
achieved at least 75% of their target recruitment for the 
cRCT20 prior to interviews, which suggests that staff at 
intervention sites had sufficient exposure to AB-FICare. 
The results of this substudy were intended to inform the 
future scale and spread of AB-FICare in a province-wide 
integrated health system. Therefore, rather than evaluate 
between group differences, we were interested in actual 
or perceived influences on implementation across all sites 
in the AB-FICare cRCT. Participating sites represented a 
mix of urban and regional areas serving a diverse popu-
lation, supporting the transferability of our findings to 
other level II NICUs.

Although CFIR-guided semi-structured interview 
guides were used, several constructs had a lower volume 

of data and conclusions related to those constructs should 
be drawn with caution. Possible interactions among the 
constructs and the relationship between constructs and 
intervention fidelity (as a measure of implementation 
success), although useful for implementation planning, 
were beyond the scope of our research question and 
represent important areas for future inquiry. Evaluating 
whether the influence of constructs changes over time 
as implementation proceeds from exploration to full 
implementation45 would add to implementation science 
knowledge.

CONCLUSION
Our findings suggest that CFIR is a useful theoretical 
framework to understand the barriers and facilitators to 
implementation of a multicomponent intervention in 
NICUs. Notably, in the Inner Setting domain, contextual 
factors of the implementation climate, compatibility of the 
intervention with existing care practices and workflow, 
available resources, and staff access to knowledge and infor-
mation can be leveraged to support scale and spread of 
AB-FICare in NICUs. Organisational processes such as 
engagement of key stakeholders across disciplines and levels 
of the organisational structure and intervention participants 
(families), as well as reflecting and evaluating on the imple-
mentation process and patient, family, and health system 
outcomes facilitated implementation of AB-FICare. Our 
findings align with reports indicating context has funda-
mental effects on quality improvement,44 46 and that site-
specific consultations should occur with respect to swing 
factors to understand how and why these might impact 
implementation. Scale and spread of AB-FICare should 
engage clinical staff from all disciplines to codesign, tailor 
and champion implementation planning and execution, 
and support sustainability.
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Supplemental File 1. Semi-structured interview guide for Alberta FICare™ sites 

 

Thank you for agreeing to participate in this interview today. Would it be ok if I record it so that 

I do not miss any information you provide? Thank you. (If not, take detailed notes.) 

Before we get started, I will read to you a quick introduction to set the context for this interview. 

(Briefly paraphrase or skip entirely if participant mentions they already read it.) 

 

PREAMBLE 

As you probably already know, in Alberta, one in every 12 babies is preterm. Parents must leave 

their preterm babies in the hospital to fully develop and become healthy enough to go home. 

However, busy/high-tech NICUs can be stressful for parents who often feel isolated from their 

baby and from their role as a parent.  

 

Family Integrated Care (FICare) is a new model of care that may enable parents to take their 

babies home sooner. There have been small studies of FICare in Ontario. We want to know if 

FICare works in the 10 Alberta level II NICUs, so we randomly assigned each hospital to receive 

either FICare or standard care. Your hospital was assigned to receive FICare. The purpose of this 

study is to test FICare with parents of premature babies admitted to a Level II NICU. We are 

conducting these interviews to obtain the opinions of health care professionals about the care 

provided in your Level II NICU. 

 

I will start recording now. 

 

Given this information, could you tell me about your experiences as a [participant’s role]? More 

specifically… 

 

1. INTERVENTION CHARACTERISTICS 

1.1. What would you say stakeholders (e.g. parents, community, physicians, nurses, 

allied health, management) think about FICare?  

1.2. When FICare was implemented in your level II NICU, was there sufficient evidence 

that it would have the desired outcomes? (PROBE: do you think there were better 

options than FICare?) 

1.2.1. To what degree did you need to adapt FICare for your level II NICU? 

(PROBES: what components of FICare were a good fit with your level II 

NICU, what components were not a good fit) 

1.2.2. How hard was it to implement FICare in your level II NICU? (PROBES: 

complexity, sufficient training, disruptive, radical, scope) 

1.3. How well do you think FICare was presented as a model of care at your site? 

(PROBES: training, booster doses, lunch & learn, unit posters, etc.) 

1.4. What are your thoughts about the cost of implementing FICare? (PROBES: 

staffing, space, training)  

 

2. OUTER SETTING  

2.1. For families with babies in the level II NICU, how well do you think FICare meets 

their needs? 

2.2. In AHS/Covenant Health, to what extent is the need for FICare recognized and 
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prioritized? (PROBES: necessary resources being allocated to your unit, leadership 

aware of the potential of FICare, etc.)  

2.3. What do you know about any other organizations (e.g. hospitals) that have 

implemented the intervention or other similar programs? 

2.4. Do you think FICare provides an advantage to your level II NICU compared to 

other level II NICUs? 

2.5. What would AHS/Covenant Health need to do if FICare were to be implemented 

more broadly? (PROBES: policies, regulations, guidelines, collaboratives) 

 

3. INNER SETTING  

3.1. What works well on your unit? (PROBES: staffing, physical space, parent-staff 

relationships, policies and procedures, leadership) 

3.1.1. Has this changed since the start of the FICare research study? If so, what 

has changed? 

3.2. What are the barriers that keep you from providing the care that you would like to 

provide? 

3.2.1. Have those barriers changed since the start of the FICare research study? 

If so, what has changed? 

3.3. What are the biggest challenges to implementing FICare on your unit? (PROBES: 

• Size/maturity of organization (budget, space, staffing) 

• Expectations and capacity for change (leadership and training, goals 

clearly communicated and acted upon, feedback to staff, aligned of 

feedback with goals, unit culture) 

• Organizational incentives and rewards for implementation 

3.4. What supports were available to help you implement FICare? 

3.4.1. What other supports would have helped you implement FICare? 

(PROBES: money, training, education, physical space, time) 

 

4. CHARACTERISTICS OF INDIVIDUALS  

4.1. Personally, as a [participant’s role], do you think FICare is effective in your level II 

NICU? 

4.2. What do you think about FICare being used in your level II NICU? (PROBES: 

alignment with AHS/Covenant Health philosophies of care, attitudes about 

providing care to infants and their families, confidence and preparedness about 

implementing FICare) 

4.3. How confident are you about using FICare in your level II NICU? (PROBES: self-

efficacy, combination of your knowledge and skill in using FICare) 

4.4. How confident do you think your colleagues feel about using FICare in your level II 

NICU? 

4.5. How well did the FICare training prepare you (in terms of knowledge and skill) to 

implement FICare in your level II NICU? (PROBES: Did you get enough training 

to be able to use FICare?) 

 

5. PROCESS 

5.1. What are your perceptions of the planning for implementing FICare? (PROBES: 

communication and education strategies for FICare implementation on their unit) 
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5.2. Were appropriate individuals (formal and informal leaders) engaged from the 

outset?  

5.2.1. What should be changed? 

5.3. Who should be formally responsible for carrying out implementation according to 

plan?  

5.3.1. Other than the formal implementation leader, are there people in your 

organization who are likely to champion (go above and beyond what 

might be expected) FICare? 

5.4. Can you describe people's perception of this champion/individual? 

5.5. What kinds of behaviors or actions do you think this individual/champion will 

exhibit? 

5.6. How do you think parents and families influence or facilitate implementation of 

FICare? 

5.7. Do you think FICare has been implemented according to the implementation plan? 

5.8. What should feedback on progress and quality of implementation look like? 

(PROBES: source of feedback, how to document outcomes, how to track 

information related to FICare)   

 

CLOSING REMARKS 

Now that we have reached the end of our interview: 

• Is there anything else you would like to tell me about FICare? 

• Are you still willing to have your interview included in the study?   

• Do you have any questions? 

 

Thank you for your time today. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-054938:e054938. 11 2021;BMJ Open, et al. Zanoni P



 

1 

 

Supplemental File 2. Semi-structured interview guide for standard care sites 

 

Thank you for agreeing to participate in this interview today. Would it be ok if I record it so that 

I do not miss any information you provide? Thank you. (If not, take detailed notes.) 

Before we get started, I will read to you a quick introduction to set the context for this interview. 

(Briefly paraphrase or skip entirely if participant mentions they already read it.) 

 

PREAMBLE 

As you probably already know, in Alberta, one in every 12 babies is preterm. Parents must leave 

their preterm babies in the hospital to fully develop and become healthy enough to go home. 

However, busy/high-tech NICUs can be stressful for parents who often feel isolated from their 

baby and from their role as a parent.  

 

Family Integrated Care (FICare) is a new model of care that may enable parents to take their 

babies home sooner. There have been small studies of FICare in Ontario. We want to know if 

FICare works in the 10 Alberta level II NICUs, so we randomly assigned each hospital to receive 

either FICare or standard care. Your hospital was assigned to receive standard care. The purpose 

of this study is to test FICare with parents of premature babies admitted to a Level II NICU. We 

are conducting these interviews to obtain the opinions of health care professionals about the care 

provided in their Level II NICU. 

 

I will start recording now. 

 

Given this information, could you tell me about your experience as a [participant’s role]? More 

specifically… 

 

1. INTERVENTION CHARACTERISTICS 

a. What would you say stakeholders (e.g. parents, community, physicians, nurses, 

allied health, management, etc.) think about FICare? 

i. What kind of information or evidence are you aware of that shows 

whether or not FICare will work in the level II NICU? 

ii. What kind of supporting evidence or proof is needed about the 

effectiveness of FICare to get staff on board? 

b. The next questions are based on the scenario that you were planning to implement 

FICare in your level II NICU.  Given what you currently know about FICare,  

i. What adaptions would you need to make for your level II NICU? 

ii. What supports would help you implement FICare? 

 

2. OUTER SETTING 

a. How important is FICare to families of babies admitted to a level II NICU?  

i. How well do you think FICare meets the needs of families in NICU? 

b. What would AHS need to put in place if FICare was to be implemented in your 

level II NICU? 

 

3. INNER SETTING  

a. If you were going to implement FICare, what would be the biggest challenges in 
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your NICU? PROBES:  

b. Budget, space, NICU layout (open ward versus single room NICU design), 

staffing) 

c. Expectations and capacity for change from leadership 

d. Fit between FICare and the needs and workflow in your NICU 

e. If your level II NICU were going to  

i. If FICare were implemented in your Level II NICU in the next two 

months, what would need to happen before you were ready? 

 

4. CHARACTERISTICS OF INDIVIDUALS  

a. If FICare were implemented in your level II NICU next week: 

i. What would you think about it? (PROBES: readiness for change; 

confidence about implementing FICare, preparedness to implement 

FICare) 

ii. What would your colleagues think about it? 

b. What personal staff attributes would contribute to successful implementation of 

FICare? (PROBES: tolerance of ambiguity, intellectual ability, motivation, 

learning style)  

 

5. PROCESS 

a. What are your perceptions of the planning that would be needed to implement 

FICare in your NICU? (PROBES: communication and education strategies for 

FICare implementation on their unit) 

i. Who would need to be engaged from the outset? How should these 

individuals be engaged? (PROBES: formal and informal/opinion leaders; 

champions, FICare Super-Users; AHS leadership; parents) 

ii. Who should be responsible for carrying out implementation according to 

plan? 

iii. What should feedback on progress and quality of implementation look 

like? 

 

CLOSING REMARKS 

Now that we have reached the end of our interview: 

• Is there anything else you would like to tell me about FICare? 

• Are you still willing to have it included in the study?   

 

Thank you for your time today. 
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Supplemental File 3. Description of Consolidated Framework for Implementation Research 

(CFIR) methodology approach 

 

We followed the CFIR methodology as outlined by Damschroder and colleagues.[1]  

 

1) Adapted CFIR codebook for this study 

We adapted CFIR domains, constructs, and definitions to align with the context of the 

Alberta FICare™ cRCT and to standardize application of the framework among our team. Major 

adaptations included the addition of sub-constructs to existing domains, the addition of a sixth 

domain, incorporation of the family unit in patient-based domains, and integration of existing 

theories and frameworks. 

Sub-constructs added to existing domains were Compatibility Values, Compatibility Work 

Processes, Intervention Participants, Reflecting and Evaluating Implementation, and Reflecting 

and Evaluating Intervention; these sub-constructs were added to improve the granularity of our 

coding. We added a sixth domain, Outcomes, to capture perceived success of implementation 

and Alberta FICare™ practice, with a single construct on Implementation Success and sub-

construct on Implementation Success Recommendations.  

The Patient Needs and Resources construct was modified to Family/Patient Needs and 

Resources to better reflect the NICU-specific intervention participants of Alberta FICare™.  

We incorporated existing theories and frameworks into the codebook to clarify some 

construct and sub-construct definitions. We defined Culture sub-constructs using the Competing 

Values Framework[2] from the field of organizational culture research. This framework 

describes two polarities that influence an organization’s effectiveness: (1) internal focus and 

integration vs. external focus and differentiation; and (2) stability and control vs. flexibility and 

discretion. Using these competing values, organizational cultures can be described as the 

following types (incorporated as sub-constructs into the codebook): Clan, Adhocracy, Market, 

and Hierarchy. Bandura’s Self-Efficacy Theory was used to define the construct of Self-

Efficacy.[3] To define the construct Individual Stage of Change, we used a proposed 10-step 

model for inducing change in professional behaviour, which draws on the both the Trans-

theoretical Model of Behaviour Change[4] and Diffusion of Innovation Theory.[5] 

PZ developed the draft codebook of constructs, sub-constructs and operational definitions. 

PZ, NVS, DM, and KB collaboratively reviewed, revised, and approved the codebook. Our full 

codebook is available upon request from the corresponding author. 

 

2) Content analysis of each interview transcript 

a. Code to CFIR construct 

Two authors (PZ and NVS) used deductive content analysis to manually and independently 

code interview responses to one or more constructs. PZ served as the expert coder given her role 

as project coordinator for the Alberta FICare™ cRCT, and NS served as the naïve coder given 

her lack of involvement with cRCT implementation prior to the onset of this evaluation study. 

They periodically compared coding to ensure mutual application of the framework. Minor 

clarifications to operational definitions were resolved through discussion and consensus. 

 

b. Assign rating to each coded statement (+2, +1, 0, -1, -2) 

We aggregated coded statements by domain and construct for each study site using a 

modified CFIR memo template.[6] PZ and NVS independently assigned a valence (+ or -) and 
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strength (0, 1, or 2) rating to each statement, using the criteria outlined in Table C1. To ensure 

consistency in rating approach, the two authors met periodically to compare statement ratings 

and resolve minor disagreements (20% of ratings across 1,584 statements).  

Multicoded (statements assigned to one or more construct) represents 10% of our dataset (1,584 

statements with 1,761 valence and strength ratings). For analysis, statements assigned to multiple 

codes were treated as individual ratings by construct.  

 

3) Assigned summary rating to each construct at site level 

We created a quantitative dataset with the statement ratings treated as an ordinal variable, 

with possible values of -2 (greatest negative strength) to +2 (greatest positive strength). First, 

sub-construct statement ratings were collapsed to their parent construct (e.g., statements ratings 

for sub-construct Hierarchy were collapsed to parent construct Culture). Next, we assigned 

overall construct ratings at the unit (NICU site) level. For each site, we calculated the percentage 

of statements in each construct that had a positive or negative valence (regardless of strength) 

and used majority rules to assign an overall construct rating of “facilitator” or “barrier” for that 

site. 

For example, consider a construct at site A with 5 coded statements rated +2, +1, +2, 0, -1; 

the proportion of statements for each valence is 60% positive, 20% no influence, and 20% 

negative, leading to a majority rules decision that this construct was a facilitator at site A. Where 

there was no clear majority influence, constructs were deemed “swing factors” such that the 

influence of this construct on implementation could be positive or negative depending on 

context. Constructs with no statements were assigned a “missing” rating.  

 

4) Assigned summary rating to each construct overall 

We then assigned overall construct ratings across all sites. For each construct, we calculated 

the percentage of sites that were assigned a facilitator, barrier, swing factor, or missing and used 

majority rules to assign an overall construct rating. Missing construct ratings were omitted in the 

determination of overall construct ratings except for when all 10 sites did not have data for a 

given construct (the construct was then rated overall as missing).  

For example, consider a construct that emerged as a facilitator at four sites (40%), a swing 

factor for two sites (20%), a barrier for one site (10%) and was missing for three sites (30%); 

there was no clear majority rules, leading to the decision that this construct was a swing factor 

for implementation across all sites.  

Interactions between constructs were out of the scope of our objective.   

 

Table S1. Criteria used to assign ratings to statements and constructs 

Rating Criteria 

−2 The construct is a negative influence in the organization, an impeding influence in 

work processes, and/or an impeding influence in implementation efforts.  

At the statement level, the interviewee describes explicit examples of how the key 

or all aspects (or the absence) of a construct manifests itself in a negative way.  

At the construct level, the majority of interviewees (at least two) describe explicit 

examples of how the key or all aspects (or the absence) of a construct manifests 

itself in a negative way. 

−1 The construct is a negative influence in the organization, an impeding influence in 
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Rating Criteria 

work processes, and/or an impeding influence in implementation efforts. 

Interviewees make general statements about the construct manifesting in a negative 

way but without concrete examples: 

• The construct is mentioned only in passing or at a high level without examples or 

evidence of actual, concrete descriptions of how that construct manifests; 

• There is a mixed effect of different aspects of the construct but with a general 

overall negative effect; 

• There is sufficient information to make an indirect inference about the generally 

negative influence; and/or 

• Judged as weakly negative by the absence of the construct, where the statement(s) 

demonstrated incompatibility with a construct and have a generally negative 

influence 

0 A construct has neutral influence if: 

• It appears to have neutral effect (purely descriptive) or is only mentioned 

generically without valence; 

• There is no evidence of positive or negative influence; 

• Credible or reliable interviewees contradict each other. This criterion applies only 

at the construct level.  

• There are positive and negative influences at different levels in the organization 

that balance each other out; and/or different aspects of the construct have positive 

influence while others have negative influence and overall, the effect is neutral. 

+1 The construct is a positive influence in the organization, a facilitating influence in 

work processes, and/or a facilitating influence in implementation efforts. 

At the statement level, the interviewee describes explicit examples of how the key 

or all aspects (or the absence) of a construct manifests itself in a positive way.  

At the construct level, the majority of interviewees (at least two) describe explicit 

examples of how the key or all aspects (or the absence) of a construct manifests 

itself in a positive way. 

• The construct is mentioned only in passing or at a high level without examples or 

evidence of actual, concrete descriptions of how that construct manifests; 

• There is a mixed effect of different aspects of the construct but with a general 

overall positive effect; and/or 

• There is sufficient information to make an indirect inference about the generally 

positive influence. 

+2 The construct is a positive influence in the organization, a facilitating influence in 

work processes, and/or a facilitating influence in implementation efforts. The 
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Rating Criteria 

majority of interviewees (at least two) describe explicit examples of how the key or 

all aspects of a construct manifests itself in a positive way. 

 M Missing: Interviewee(s) were not asked about the presence or influence of the 

construct; or if asked about a construct, their responses did not correspond to the 

intended construct and were instead coded to another construct. Interviewee(s) lack 

of knowledge about a construct does not necessarily indicate missing data and may 

instead indicate the absence of the construct. 
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