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Abstract 

Background Recruitment for neonatal clinical trials can be particularly challenging. Low enrollment rates bias 
the research population and decrease generalizability of findings. We identified a critical need for an intervention 
to improve how researchers recruit for neonatal clinical trials. Working within the US neonatal research context, we 
developed the Better Research Interactions for Every Family (BRIEF) Intervention, which had two overarching goals: 
to improve the recruitment experience for all parents, focusing on minoritized populations, and to increase participa-
tion, focusing on decreasing disparities in research participation.

Methods We used intervention mapping (IM) to guide all steps of intervention development. IM is a planning 
framework that provides a systematic process and detailed protocol for step-by-step decision-making for intervention 
development, implementation, and evaluation.

Results We performed IM’s six steps. In step 1, we convened two stakeholder groups, a parent panel and an expert 
panel, who provided guidance through development of all BRIEF components. Through a recent systematic review, 
empirical data collected by our team, and consultations with the panels, we identified key determinants (barriers 
and facilitators) of low enrollment rates and research team members as change agents. In step 2, we iteratively refined 
our list of key factors to include and linked determinants of behavior changes to these performance objectives. In step 
3, we chose three theories (social cognitive theory, theory of information processing, and the trans-theoretical model), 
methods from identified practical applications suitable for the population (research team members) and the context 
(busy research NICU teams). In step 4, we developed and refined the intervention components, including self-guided 
pre-work and a single in-person session. In step 5, we identified the Darbepoetin plus slow-release intravenous iron 
trial as our partner study in which to pilot BRIEF. In step 6, we developed a multi-stage evaluation plan that included 
five distinct levels of outcomes.

Conclusions This manuscript shares our rationale and processes for the creation of a research team member-facing 
intervention aiming to improve recruitment processes for neonatal clinical trials. Our approach can inform those 
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aiming to improve recruitment for neonatal clinical trials and those who may be considering use of IM within similar 
contexts.

Keywords Neonatal clinical trials, Recruitment, Research ethics, Intervention

Background
Challenges enrolling participants are common across all 
types of clinical trials [1, 2]. In the neonatal intensive care 
unit (NICU), recruitment challenges are compounded by 
high clinical acuity, inclusion of a particularly vulnerable 
population, and short enrollment windows during a time 
when the parents are likely experiencing high levels of 
stress [3–5].

Low enrollment for neonatal clinical trials is problem-
atic because it is not random: those who enroll differ 
clinically from those who do not. Sicker infants may be 
less likely to participate than less sick infants [6]. Further-
more, although the data are limited, those available sug-
gest demographic disparities in neonatal research with 
lower participation of Black infants [7–10]. These dispar-
ities are particularly concerning because of known worse 
health outcomes for minoritized racial and ethnic groups 
in US NICUs [11–14].

In recruitment for neonatal clinical trials, research 
team members must identify potentially eligible infants, 
approach their parents, and carry out all components 
of consent [15]. Through the processes and interactions 
that are part of the recruitment for neonatal clinical tri-
als, parents decide whether to enroll their infant. This 
decision is multifactorial, influenced by factors includ-
ing the following: barriers and facilitators of participa-
tion that affect parents’ conception of reasons for and 
against enrollment [16], parents’ experience of being 
approached for research [17], and parents’ perceptions 
of the trustworthiness of the research and clinical teams 
[18, 19] which may be informed by their experience of 
the respectfulness of research teams [20, 21]. Thus, opti-
mal recruitment for neonatal clinical trials requires that 
research teams use a recruitment process that addresses 
the many factors that shape parents’ decisions.

We, therefore, identified a critical need to develop an 
intervention focused on improving the recruitment pro-
cess for neonatal clinical trials. We had two overarching 
goals. First is to improve the recruitment experience for 
all parents, focusing on minoritized populations [22]. 
Second is to increase participation, focusing on decreas-
ing disparities in research participation.

In this paper, we describe our process for develop-
ing the Better Research Interactions for Every Family 
(BRIEF) Intervention and its evaluation plan, within the 
US neonatal research context. This paper can inform 
regulators, funders, and clinical trialists on how to build 

a novel research team member-facing educational inter-
vention to improve research recruitment practices for 
NICU research.

Methods
We used intervention mapping (IM) to guide all steps 
of the development of our intervention. IM [23] is a 
rigorous technique for integrating theory and empiri-
cal findings to develop health interventions. It provides 
a systematic process and detailed protocol for effective, 
step-by-step decision-making for intervention develop-
ment, implementation, and evaluation [24]. IM ensures 
that the intervention matches the priority population’s 
social and environmental needs. Several components of 
an intervention can be bundled to address multiple levels 
of change. Application of theories is essential to link pop-
ulation needs to behavior change methods to operation-
alize the methods into practical steps for implementation. 
Thus, IM allows for the creation of multi-component 
interventions that may be evaluated for effectiveness of 
the overall bundle as well as each component. IM con-
sists of six steps: (1) needs assessment, (2) creation of 
matrices of behavioral determinants and performance 
objectives, (3) choosing theoretical methods and practi-
cal strategies, (4) designing the intervention, (5) creation 
of an adoption and implementation plan, (6) creation of 
an evaluation plan.

IM has been used to build interventions to decrease 
disparities in research participation in other popula-
tions [25–27]. For example, the Randomized Recruit-
ment Intervention Trial (RECRUIT) was an intervention 
aimed at increasing the inclusion of minoritized popula-
tions within clinical trials conducted in specialty clinics. 
The RECRUIT intervention was created using IM meth-
ods [25] and tested via cluster-randomized design across 
50 specialty sites [26]. RECRUIT findings were equivo-
cal, with the primary outcome not significant but a sug-
gestion of improvement in recruitment of people from 
minoritized populations for 3 out of 4 studied trials [28]. 
IM was also used for the creation of an intervention for 
HIV clinical trial participation [27]. To our knowledge, 
IM has not previously been used in the NICU population.

Results
Step 1: Needs assessment
We started the needs assessment process by creating 
two relevant stakeholder groups to advise intervention 
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development, literature review, and data collected by our 
team. One of these groups was our expert panel, which 
consisted of individuals across the US with expertise in 
bioethics, neonatal clinical trials, stakeholder engage-
ment, adult education, health disparities, qualitative 
methods, and intervention development. The other 
group was our parent panel of 10 former NICU parents 
from the Pacific Northwest Seattle region; more than half 
were from minoritized populations and more than half 
had experience being recruited for neonatal research. 
Parent panel members were paid for their participation. 
These two groups provided guidance through all steps of 
the project’s development.

The needs assessment consisted of a literature review 
supported by a recent systematic review of barriers and 
facilitators to participation in pediatric research [16] (see 
Table  1) and a review of findings from previous work 
conducted by our team members, including surveys [8, 9] 
and interviews of parents approached for NICU research 
[17, 19], interviews [21] and Delphi surveys [29] around 
issues of respect in research, and interviews with pediat-
ric research coordinators [15, 22].

We chose to structure the BRIEF intervention to fol-
low our previously developed 4-stage conceptual frame-
work of factors impacting relationship building in the 
researcher-participant-surrogate recruitment interac-
tion within pediatric research [15, 22]. That framework 
developed out of interviews with pediatric research team 

members guided by a model of trust-building within 
community academic research partnerships [59]. Our 
prior conceptual work identified the relational level (i.e., 
interactions between research team members and par-
ents) as central to relationship-building between pedi-
atric research team members and parents of potential 
participants. Our framework delineated four temporal 
stages of relationship building: pre-approach (decid-
ing whether, when, and how to approach a family), ini-
tial connection (starting the interaction with parents), 
building connection (ongoing interaction, including 
discussing the study), and follow-up (closing the inter-
action, preparing for next steps, and  working towards 
positive longer-term relationships) [14]. For BRIEF, we 
prioritized considerations of equity (present at all levels 
of the framework) [15, 22], in order to support increased 
inclusion of and improved experience for minoritized 
and marginalized populations. We did this by designing 
our contributing studies, in particular our interviews of 
parents approached for neonatal research (#2 in the fol-
lowing paragraph), so that minoritized and marginal-
ized populations were over-sampled to assure their views 
were included.

We were informed by four recent empirical studies per-
formed by our research teams. These include (1) surveys 
of parents approached for a single neonatal clinical trial, 
(2) interviews of parents approached for several neona-
tal research studies, (3) interviews of adult participants in 

Table 1 Literature review supporting development of BRIEF intervention

Performance objectives Supporting literature

Pre-approach PO.1. Partnership with clinical team Parental desire for greater involvement of clinical team [8, 17, 30–33]
Ethical argument of increased partnership between research and clinical teams 
[34, 35]

PO.2. Partnership with bedside nursing Key role that nurses play in supporting parents in the NICU [36, 37]

Initial connection PO.3. Family names Asking family preferred names, pronouns, nicknames [15]

PO.4. Options for discussing research Importance of initial interaction with research team [38]
Stress of having discussion at NICU bedside [39]

PO.5. Empathy with the NICU family experience Empathy from research team as important [32]

PO.6. Family needs Feeling overwhelmed at time of approach [40–42]
Unaddressed stress and anxiety at time of approach as reason to decline 
[43–46]
Attention to family needs [47]

Building connection PO.7. Research team’s investment in trial Reason team is doing study as key information [48]

PO.8. Benefit for future infants Specific to others with their child’s illness [49, 50]
Past research as beneficial to current care [38]
Participation as helping future infants [46, 51, 52]

PO.9. Options for participation Supporting enrollment decision-making during times of stress [53, 54]
Risks and benefits clearly described [55]
Potential burdens to family described [56]

Follow-up PO.10. Ongoing connection with family Value of ongoing parent engagement with research [57, 58]
Important for family to know who to contact for questions
Research participants often want continued engagement after initial research 
approaches [21]
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genomic research, and (4) a Delphi survey process with 
patients in community clinics. We will briefly describe 
these four lines of inquiry and their contribution to the 
development of BRIEF.

First, we were informed by recent surveys of parents 
who were asked to participate in a neonatal clinical trial 
[8, 9]. We had conducted surveys at 12 US NICUs with 
parents of infants who enrolled in the High-dose Eryth-
ropoietin for Asphyxia and encephaLopathy (HEAL) 
trial [60] or who were eligible but declined enrollment. 
In these surveys, most parents, but particularly those 
who chose not to participate in HEAL, wanted greater 
involvement of the clinical team when learning about 
research. Important items included the central role of a 
positive relationship with members of the research team, 
altruism as a major motivator for participation, and chal-
lenges around the right timing for approaching a family 
for a neonatal clinical trial.

Second, we recently completed a project interviewing 
parents approached for neonatal research, including both 
those who participated in and those who declined partic-
ipation in neonatal research. Key findings from this work 
included parents’ desire for greater involvement of the 
clinical team in learning about research and the essential 
role of emotions and relationships in enrollment deci-
sion-making [17]. Motivations for participation included 
altruism and a hope for benefit to their infant; reasons 
against participation included burdens of participation to 
the family and perceived risk to infants [19].

Third, we were informed by recent interviews with 
participants in genomics research about respect [21]. 
Findings revealed domains of respect that illustrate the 
importance of attending to how researchers demon-
strate respect across the entire research process. Specific 
key findings included connecting with families, showing 
empathy during interpersonal interactions, and respond-
ing to the family’s needs. Additionally, presenting the 
option to participate or not in a neutral way was seen as a 
way researchers may illustrate respect.

Finally, we were guided by findings from a modified 
Delphi survey with patients in community clinics about 
priorities for feeling respected in research [29]. These 
asked respondents to identify the most important fac-
tors for demonstrating respect in this setting. The highest 
ranked were as follows: receiving information to make a 
decision and positive interpersonal interactions, reiter-
ating the importance of improving the recruitment and 
consent process, including the interpersonal relation-
ships that take place during this process.

The IM framework differentiates between the “per-
sonal level” at which an individual performs a particular 
behavioral outcome and the “environmental level,” the 
social and physical environment where the individual 

exists. Applying the IM framework to the current project, 
the research team members exist at the “environmental 
level” and serve to impact change through their social 
interactions and providing a welcoming physical space 
to parents (see Fig.  1). Parents then are the individuals 
at the “personal level” making the decision that leads to 
the behavioral outcome of interest: whether or not they 
choose to participate in neonatal research. Importantly, 
our team agreed that the parent recruitment experience 
was vital and valuable independent of their ultimate 
enrollment decision. While an increased enrollment 
rate is an important goal to increase the representative-
ness of the research population, each family must be free 
to make the enrollment decision best aligned with their 
values. Therefore, we determined that we must measure 
outcomes related to the parental recruitment experience.

Informed by these data as well as a literature review 
on the topic, we created a logic model of change for the 
development of the BRIEF intervention (see Fig. 1). With 
our expert panel, parent advisory panel, and partner 
clinical trialists, we set out to determine the appropri-
ate agent of change for our intervention. We identified 
that the intervention could directly target: (a) parents 
deciding whether to participate in neonatal research, 
(b) research team members, or (c) both. We decided to 
focus the BRIEF intervention on research team members. 
This choice reflects the importance of the relationship 
developed between researchers and potential parents 
approached for consent, including the researchers’ 
responsibility to improve parents’ experience and address 
disparities in research participation.

For neonatal clinical trials in the US, there is wide 
variability by site regarding who approaches families for 
participation [61]. This may include the following: the 
physician primary investigator, physician co-investigator, 
research coordinator, research assistant, and research 
nurse. These individuals may have anywhere from exten-
sive to no knowledge about clinical medicine, may or may 
not be part of the infant’s medical team, and may or may 
not have deep knowledge of the research. To be broadly 
applicable across sites, we designed BRIEF to be use-
ful for all individuals approaching families for neonatal 
research regardless of their role, training, and experience.

Step 2: Creation of matrices of behavioral determinants 
and performance objectives
We drew on the previous qualitative research done with 
research participants and research staff (as described 
above) to identify key features of respectful, equita-
ble recruitment interactions. We conceptualized our 
environmental outcomes within our previously cre-
ated framework, in which we delineated four stages 
of relationship building in pediatric clinical research 
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(pre-approach, initial connection, building connection, 
and follow-up) [14]. The identified key features represent 
the environmental outcomes we hoped to improve with 
our intervention.

The integration of determinants from step 1 led to sev-
eral major findings that align with the constructs of the 
social cognitive theory (SCT). First, parents wanted to 
learn about research including participants’ risks, ben-
efits, and research burden through a closer interaction 
with the research team (behavioral capability and out-
come expectations). Second, parents believed that arm-
ing themselves with information about research would 
increase their confidence to make an informed decision 
(self-efficacy). Third, parents needed to be emotionally 
ready to enroll in research and valued emotional empa-
thy from the research team (emotional coping responses, 
expectancies, determinism). Fourth, parents were moti-
vated to participate in research when they understood 
the benefits for their infants and/or were guided by altru-
ism (behavioral capability and outcome expectations).

SCT proposes that human actions and behaviors are 
influenced by the dynamic interplay between three 
groups of determinants: personal, behavioral, and envi-
ronmental factors [62]. This theory focuses on the 
interaction between internal personal factors such as 

attention, memory, and motivation and external factors 
such as the opportunity for a desired outcome. A key 
component of SCT is self-efficacy, defined as an individ-
ual’s belief that they are capable of performing a behav-
ior [63]. Behavior change therefore is determined by the 
interaction and alignment between outcome expectations 
(e.g., an individual’s belief that their behavior will result 
in a particular outcome) and self-efficacy expectations 
(e.g., an individual’s belief that they can produce that out-
come). Research team members responsible for obtaining 
consent for neonatal clinical trials are highly motivated 
to improve their ability to connect with families and meet 
them at the stage of  the families’ readiness for research 
but often feel limited in their skills to create a positive 
environment for parents. We selected SCT because its 
constructs align with the environmental needs of par-
ents deciding to enroll in neonatal trials, and by address-
ing the determinants, we will increase the capacity and 
skills of the research team to create an environment that 
is conducive to positive research recruitment for parents.

For BRIEF, we selected four SCT determinants of 
behavior change: behavior capability (knowledge and 
skills to perform task), self-efficacy, outcome expecta-
tion, and subjective norms. These were prioritized based 
on relevancy to the problem and changeability with the 

Fig. 1 Logic model of change: targeting “environmental level” of research team members. For BRIEF, our team decided to focus 
on the environmental level (e.g., directly impacting behavior of research team members) rather than personal level (e.g., directly impacting behavior 
of parents)
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potential intervention. We then began identifying and 
prioritizing performance objectives through multiple 
rounds of discussions and meetings with our expert panel 
and our parent advisory panel. We met with each group 
separately multiple times over a 9-month period to pre-
sent our initial list of 16 items and then received feedback 
both in the group meeting and through email corre-
spondence with individual members. Over this period, 
the items were iteratively refined to a final set of 10 per-
formance objectives with extensive input from our parent 
and expert advisory groups. Figure 2 shows the selected 
outcomes, performance objectives, and determinants.

We next began linking determinants to performance 
objectives (see Table 2). For example, performance objec-
tive 2 asks the research team member to meet with the 
bedside nurse before approaching the family and use 
that interaction with nursing to support the early steps 
of relationship-building. We identified four determinants 
to support research team members doing this effec-
tively: demonstrate the ability to identify and engage with 
the bedside nurse and share information gained with the 
family (behavioral capability), express confidence in 
learning about the patient and family situation from nurs-
ing and verbalize knowledge gained to family (self-effi-
cacy), expect that nursing may have important insights 
into how the family would prefer to be approached about 
research (outcome expectation), and expect that nursing 
will respond positively to engagement with the research 
team (subjective norms).

Step 3: Choosing theoretical methods and practical 
strategies
After identifying SCT-based determinants, the research 
team moved to step 3 in which we selected theory-informed 

methods and practical applications through which the  
determinants may be influenced. We chose methods 
from three theories: SCT, theory of information pro-
cessing [64, 65], and the trans-theoretical model [66]. 
These theories were chosen largely based on our review 
of prior literature of similar interventions to improve 
recruitment processes in other settings [25–27] as 
well as input from our expert panel members with 
experience and expertise in IM and in intervention 
development.

As the behavioral determinants captured personal as 
well as environmental factors, we were guided by the 
construct of SCT to help identify the performance objec-
tives that align under each of the four stages of relation-
ship building.

We chose to inform the development of the BRIEF 
materials using the information processing theory as 
the research teams play the role of information receivers 
(receiving information on how to best present neonatal 
research to families) and givers (giving information to 
families in an effective manner). This enabled our team 
to think about how information from BRIEF would be 
processed by the research team to help research teams 
anticipate how research information will be processed by 
the families. The theory of information processing sug-
gest that individuals do not simply respond to stimuli 
but process information based on structural features of 
the incoming information [64, 65]. The act of process-
ing information is impacted by such things as where the 
information is stored, cognitive processes to transfer 
stored information, and awareness of how information is 
processed [67, 68]. We chose this theory to optimize our 
presentation of critical information as part of the pre-
work (e.g., chunking key items into a  four step model) 

Fig. 2 Logic model of change: selection of environmental determinants, performance objectives, and outcomes
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how we formatted our synchronous session (e.g., guided 
discussion to support learning of material), as well as 
provide opportunities for role play to practice these skills.

The findings from step 1 showed that families have 
different amounts and aspects of information about 
research as well as emotional readiness to engage in 
research. Research teams approaching these families 
need to be aware of their stage of readiness for research 
participation and provide information that will meet 
the needs of families to motivate behavior change. The 
trans-theoretical model suggests that behavior change 
is a conscious and intentional process that occurs over 
six stages: precontemplation, contemplation, prepara-
tion, action, maintenance, and termination [66]. Progress 
through stages occurs through constructs of motiva-
tional readiness, processes of change, self-efficacy, and 
decisional balance [69]. These constructs describe why 
and how a behavior change occurs and can be utilized to 
support desired behaviors [70, 71]. From this theory, we 
were able to create a process whereby we could identify 
and respond to participants’ varied stages of readiness to 
change (e.g., from pre-work responses) in order to sup-
port the synchronous session.

We then identified practical applications suitable for 
the population (research team members) and the context 
(busy NICU research teams). Table 3 shows the methods 
chosen and relevant practical applications, which in turn 

supported the components of the intervention. Compo-
nents to support these were chosen: pre-work includ-
ing didactics, personal stories from parents, example 
scenarios, and self-reflection and a single synchronous 
session including didactics, sharing of personal experi-
ences, and role-play practice scenarios. All components 
were directly linked to one of the ten specific perfor-
mance objectives and a location within our conceptual 
framework.

Step 4: Designing the intervention
We developed and refined the intervention components, 
including self-guided pre-work and a single in-person 
synchronous session. Educational videos were developed 
in collaboration with the Seattle Children’s Marketing 
and Communications team. Videos included NICU par-
ents and research coordinators sharing their experiences 
and perspectives and scripted skits depicting hypotheti-
cal research recruitment approaches between research 
coordinators and NICU parents. The pre-work also 
included self-reflection questions to increase engagement 
and prepare learners for the in-person session. Thinkific, 
a software platform for the creation and delivery of 
online courses [72], was used to develop the pre-work 
where participants would engage with the intervention 
materials by learning about the performance objectives, 
viewing educational videos, and answering a series of 

Table 3 Theoretical methods and practical applications

a Social cognitive theory
b Trans-theoretical model
c Theory of information processing

SCT determinants Theoretical methods Practical applications

Behavioral capability (knowledge and skills) Skills  traininga Synchronous meeting didactics
Group work: mapping recruitment processes
Practice scenarios using standardized actors

Persuasive  communicationa Video pre-work
Synchronous meeting

Individualizationb; Tailoring didactics to respondents’ pre-work
Tailoring case to target partner neonatal clinical trial (DIVI)

Stages of readiness to  changeb Flexibility of live session to respond to respondents’ shared 
experiences and beliefs

Chunkingc Use of visuals for mapping of recruitment processes and POs
Grouping of performance objectives into four stages

Discussionc Eliciting experience, attitudes, and beliefs during live session

Self-efficacy (individual’s belief about ability 
to perform task)

Modelinga Video pre-work: examples of using POs
Synchronous practice scenarios: watching others use POs

Active  learninga Synchronous meeting sharing experiences, challenges, successes

Implementation  intentionsa Making if–then plans for complicated situations

Outcome expectation Modelinga As above

Active  learninga As above

Elaborationc Synchronous meeting sharing experiences, challenges, successes

Subjective norms Modelinga As above
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questions inquiring about their experience with recruit-
ment and the performance objectives. Because the target 
audience includes anyone on a research team that would 
recruit participants (i.e., investigators and coordinators), 
we aimed to use a platform for the pre-work that would 
maximize accessibility (e.g., allow for access at any time 
and from any location). The online pre-work platform 
was completed within three weeks prior to the in-person 
session.

Each research team member participated in a single 
2-h group in-person session. This format was selected 
to maximize the efficacy of the role-play exercise, opti-
mize engagement, and support team building and was 
felt to be feasible with a single-site neonatal clinical 
trial. The intervention occurred in a small group format 
(target 4 or 6 participants per session) to enable 2 or 3 
partner break-out groups as well as ample opportunity 
for discussion in the larger group. Sessions occurred in 
a conference room at the medical center with audiovis-
ual capabilities. Components were created to be easily 
adaptable to a  remote synchronous setting (e.g., vide-
oconferencing) which would likely be needed for expan-
sion to other settings. Our team developed four role-play 
scenarios (two scenarios, each with two distinct charac-
ters being approached for a different neonatal research 
study). Each of the four scenarios was created to facilitate 
practice with a sub-set of the performance objectives (see 
Fig. S1). They were designed around two neonatal clinical 
trials to allow the practice to apply across different trials.

The synchronous session was divided into four sec-
tions: introduction, an overview of the conceptual model, 
and didactics; team member discussion of reflection 
questions from pre-work; role plays; and closing dis-
cussion with a feedback survey. The intervention was 
designed to be piloted in the NICU, but applicable to 
multiple recruitment settings, and to achieve two goals: 
(1) improve the recruitment experience for families and 
(2) increase enrollment rates (and decrease disparities 
in enrollment). All components were created iteratively 
in collaboration with our parent panel and expert panel 
members. The synchronous session was led by the pro-
ject lead and lead author of the current manuscript.

Improving the research  experience for parents from 
marginalized and minoritized populations was a central 
goal of this project. Because of this, as we have described, 
we prioritized information from these groups in the iden-
tification of our performance objectives and the develop-
ment of our content. However, we must recognize that 
parents from marginalized and minoritized populations 
are highly heterogenous with variability in whether and 
which additional challenges they face. Because of this, we 
did not recommend researchers change their approach 
solely based on parental demographics. Our team and 

our parent and expert advisors felt such broad generali-
zations would be inappropriate.

Step 5: Creation of an adoption and implementation plan
Next, we identified a partner neonatal clinical trial to 
pilot the BRIEF intervention. For partnership, we iden-
tified the single site Darbepoetin plus slow-release 
intravenous iron (DIVI) [73]. DIVI is a phase II trial to 
demonstrate Darbepoetin’s feasibility, safety, and poten-
tial benefit with different iron formulations and its 
impact on transfusion requirements and on neurode-
velopmental outcomes for infants born before 32 weeks 
gestational age. Logistical and methodological advan-
tages included broad inclusion criteria, the need for early 
enrollment (within the first three days of life), and a team 
highly committed to supporting this pilot-phase collab-
oration, which was essential to get feedback to be used 
for the creation of a version to be used across a multi-site 
clinical trial.

In future iterations, we will test the BRIEF intervention 
at multiple sites and for multiple neonatal clinical trials. 
To maximize the applicability across settings, we will 
endeavor to include studies with variety across key com-
ponents of neonatal research, including the following: 
inclusion criteria, enrollment window (including whether 
prenatal consent is possible), intervention characteristics, 
and follow-up duration. When this is done, we will need 
to create an adoption and implementation plan specific 
to the settings chosen.

Step 6: Creation of an evaluation plan
To evaluate the intervention, we developed a multi-
stage evaluation plan that included five distinct levels of 
outcomes.

Data at the infant level (P1) included the dichotomous 
outcome of whether the infant ultimately participated in 
the DIVI study. We also designed a targeted data extrac-
tion for all infants eligible for the DIVI study at birth in 
order to collect demographic and medical information 
to evaluate for any differences between DIVI partici-
pants and DIVI non-participants. Selected demograph-
ics include race, ethnicity, insurance status, gestational 
age, birthweight, and sex. Selected medical information 
include key prenatal factors (maternal prenatal antibiot-
ics, prenatal steroids), key factors at birth (Apgar scores, 
resuscitation needed), and disposition to discharge.

Two outcomes were specific to the parent experience 
level. We invited all parents who were approached by 
the DIVI team for a recruitment discussion to partici-
pate in a one-time REDCap-based parent survey (P2). 
The rationale of this outcome was to evaluate parents’ 
experience of being recruited to participate in the DIVI 
study with a focus on areas addressed by the BRIEF 
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intervention, to gather demographic information, and 
to inquire about parents’ willingness to participate in 
a follow-up interview. As part of the IM process, the 
survey development was centered on assessing parental 
experience around each of the ten performance objec-
tives present in the BRIEF intervention through an 
iterative process including input from our parent advi-
sory panel and expert panel as well as cognitive inter-
views with NICU parents to assess interpretation of 
our questions. We developed two novel 5-point Likert 
scale questions for each performance objective (total 20 
questions), in addition to novel questions about related 
higher level constructs (e.g., respect, trustworthiness, 
equity), a validated scale for trust in medical research-
ers [74], and respondent demographics.

Parents who participated in our survey were invited 
to participate in in-depth parent interviews (P3). The 
rationale of this outcome was to evaluate the par-
ent experience of being recruited to participate in the 
DIVI study with a focus on areas addressed by the 
BRIEF intervention and to establish qualitative data 
on the parent experience. The interview guide was also 
structured around the ten performance objectives and 
related constructs with a similar process as for the sur-
vey questions described above.

The next outcome level focused on the interaction 
between parents and research team members. For a sub-
set of parents approached, we gathered data from the 
parent-research team member recruitment discussions 
(P4). The data included two components: audio-record-
ings of the recruitment discussions between the DIVI 
team members and the parents and research team mem-
ber self-assessment of the sample sub-set of DIVI recruit-
ment discussions using the BRIEF Assessment Tool (Fig. 
S2), which was created as part of the IM process. The 
BRIEF Assessment Tool included 10 Likert scale ques-
tions, each linked to a specific performance objective. 
The rationale for these outcomes was twofold: first was 
to compare DIVI team members’ self-assessment of 
their achievement of each performance objective before 
and after BRIEF intervention training, and second was 
to compare DIVI team members’ self-assessment with 
external assessment of audio-recorded recruitment dis-
cussions using the same tool.

Our final outcomes were specific to the research 
team member level (P5). These included a multi-phase 
data collection process consisting of surveys after the 
pre-work, surveys after the synchronous session, and 
interviews at the project’s close. The rationale of these 
outcomes was to evaluate the DIVI team members’ expe-
rience of the BRIEF intervention so we may refine it for 
future iterations.

As of the writing of the current manuscript, data col-
lection for all five levels of outcomes for this single-center 
pilot assessment of BRIEF within the partner DIVI trial 
has been completed. Analysis is ongoing, and our find-
ings are currently being drafted, after which they will be 
submitted as manuscripts to be considered within peer 
review medical journals.

Discussion
This paper describes the planning process of the BRIEF 
intervention using IM. This rigorous process allowed us 
to develop an intervention based on the best available 
evidence and to monitor outcomes as they map on to 
each of our performance objectives.

While there is interest in improving recruitment for 
neonatal trials, we were unable to identify published 
accounts of rigorously developed and/or evaluated inter-
ventions with this goal. Creating, evaluating, and imple-
menting such interventions is critical to moving the field 
forward. This project represents the first recruitment 
intervention for neonatal clinical trials utilizing IM.

Our decision to target research team members was 
a strength of BRIEF for several reasons. First, there is a 
strong ethical justification for researchers to take action 
to improve research diversity and inclusion. Second, 
these individuals are highly motivated and reachable, 
given other training they must do, such as onboarding 
for a neonatal clinical trial. Third, there is currently huge 
variability in role, training, experience, and approach to 
recruitment for these studies, suggesting potential for 
improvement with standardization.

Our creation and use of multi-level outcomes will 
determine which performance objectives were most 
effective in order to refine the intervention for future use. 
After completing the BRIEF intervention within DIVI, we 
hope to refine the intervention based on our pilot results 
and test it within a multi-site neonatal clinical trial.

We also hope to expand the BRIEF intervention into 
other contexts. Much of the conceptual and theoretical 
framework may be used within other settings, but we 
will assess for context-specific additional performance 
objectives and any additions that may be needed to our 
conceptual model. Potential disciplines for expansion of 
BRIEF include other settings where decisions need to be 
made quickly in a high-stress situation, such as emer-
gency medicine and both adult and pediatric intensive 
care. BRIEF may also have value in other settings where 
trustworthiness and relationship building are especially 
important, such as within genomics and pain research.

Limitations
While the development of the intervention prioritized 
empirical and conceptual work centering marginalized 
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and minoritized populations, the intervention itself was 
created to broadly support all of those approached for 
neonatal research. Future work may consider if specific 
modifications to recruitment processes should be consid-
ered to best support certain populations. This project was 
developed within the context of US neonatal research. 
Applicability outside the US may vary, due to differences 
in recruitment approaches for neonatal research as well 
as differences in the social construction of marginaliza-
tion in other contexts.

Conclusion
The BRIEF intervention is a rigorously developed 
research team member-facing intervention aiming to 
improve recruitment processes for neonatal clinical 
trials. In describing our rationale and process for the 
creation of BRIEF using IM, we offer a guide for those 
considering using this approach to improve recruitment 
for neonatal clinical trials and other research settings as 
well as for those who may be considering use of IM in 
other contexts.
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