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Background: Intervention fidelity is a critical element of randomized controlled trials, yet
reporting of intervention fidelity among attention control arms is limited. Lack of fidelity to
attention control procedures can affect study outcomes by either over- or underestimating the
efficacy of the intervention under examination.

Objectives: This brief report describes the approach researchers took to promote fidelity to the
attention control arm of a National Institutes of Health-funded pediatric palliative care randomized
controlled trial.

Methods: The Informational Meetings for Planning and Coordinating Treatment trial aims to
determine the efficacy of a communication intervention that uses care team dyads (i.e., physicians
partnered with nurses or advanced practice providers) to engage parents of children with cancer
that have a poor prognosis in structured conversations about prognostic information, goals of
care, and care planning. The intervention is compared to an attention control arm, which provides
parents with structured conversations on common pediatric cancer education topics, such as
talking with their child about their cancer, clinical trials, cancer treatment, side effects, etc.
National Institutes of Health guidelines for assessing and implementing strategies to promote
intervention fidelity were used to design (a) the attention control arm of a randomized controlled
trial, (b) related attention control arm training, and (c) quality assurance monitoring.

Results: Attention control study procedures were designed to mirror that of the intervention
arm (i.e., same number, frequency, and time spent in study visits). Cluster randomization was
used to allocate care team dyads to one arm of the randomized controlled trial. Care team dyads
assigned to the attention control arm participated in online training sessions to learn attention
control procedures, the different roles of research team members, and quality assurance methods.
Fidelity to attention control procedures is assessed by both the interveners themselves and a
quality assurance team.

Discussion: Study design, training, and delivery are all critical to attention control fidelity.
Baseline training often needs to be supplemented with booster training when time gaps occur
between study start-up and implementation. Quality assurance procedures are essential to
determine whether interveners consistently deliver attention control procedures correctly.

Keywords

attention control; communication; fidelity; methods; randomized controlled trials as topic

Randomized controlled trials (RCTs) are considered the gold standard for conducting
intervention research as randomization helps to minimize selection bias and determine
causal relationships between an intervention and specific outcomes (Hariton & Locascio,
2018). When designing an RCT, researchers must select the appropriate type of control
group to compare to the intervention group. Traditionally, participants in the control
group receive either no active treatment or the standard treatment. Attention control is
an alternative to the traditional control group. Attention control groups (ACGs) receive
the same dose of interpersonal interaction (e.g., time, intensity, and/or contacts) as the
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intervention group but no other aspects of the intervention (Aycock et al., 2018). This is
done to control the attention participants receive, which may inadvertently affect study
outcomes (Beal et al., 2009; LaFave et al., 2019).

A critical aspect of RCTs is validity, or the extent to which the study tests its underlying
hypothesis. /nternal validity refers to the degree to which differences in outcome variables
can be correctly attributed to the intervention under investigation. One of the main threats to
internal validity in RCTs is bias—in particular, performance bias. Performance bias occurs
when participants or interveners do not adhere to the study protocol (Spieth et al., 2016).
Internal validity, therefore, is enhanced by intervention or treatment fidelity. Intervention
fidelity refers to the “extent to which core components of interventions are delivered as
intended by the protocols” (Gearing et al., 2011, p. 78). Enhancing intervention fidelity
has the effect of not only increasing internal validity but also external validity, as a high
degree of intervention fidelity is needed for both study replication and generalizability.
Much of the literature in this area has focused on strategies to ensure and measure fidelity
to treatment interventions with limited discussion of fidelity to attention control conditions
(Rhee et al., 2020). However, without examining attention control fidelity, RCT outcomes
may unknowingly reflect either the unintended omission or addition of elements to the
control group (Borrelli, 2011).

In the context of behavioral health interventions, a National Institutes of Health (NIH)
workgroup established best practices and recommendations to enhance treatment fidelity.
The strategies they describe fall into the following areas: (a) study design, (b) training

of intervenors, (c) delivery of treatment, (d) receipt of treatment, and (€) enactment of
treatment skills (Bellg et al., 2004). Guided by these NIH recommendations, the purpose of
this paper is to describe the approach researchers took to promote fidelity to the attention
control arm of an NIH-funded pediatric palliative care RCT. The study is registered on
ClinicalTrials.gov (NCT0433083).

Overview of the Study

The Informational Meetings for Planning and Coordinating Treatment (IMPACT) trial is

a single institutional review board-approved multisite, cluster RCT designed to evaluate

the effect of interprofessional palliative care, communication intervention for parents of
children under 18 diagnosed with cancers that have a poor prognosis (i.e., less than 25%
chance of overall survival). Seven sites from around the United States are participating

in the trial. All participating sites are academically affiliated, have pediatric oncology
programs seeing, on average, 45 patients per year, and draw from large catchment areas.
The IMPACT treatment intervention partners a physician with a registered nurse or advanced
practice provider ([APP]; i.e., nurse practitioner or physician assistant) trained in serious
illness communication and a structured approach to delivering diagnostic and prognostic
information. These dyads will be hereafter referred to as “care team dyads.” The IMPACT
treatment intervention is compared to an attention control arm, which consists of structured
nurse or APP-delivered parent education based on a handbook developed by the National
Cancer Institute ([NCI], 2015). This five-year RCT study aims to (a) increase parents’
receptivity to receive earlier hospice care; (b) decrease high-intensity medical interventions
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and pain and emotional suffering in children at end of life (EOL); and (c) reduce parental
distress and uncertainty. Pilot work examining the intervention’s feasibility, acceptability,
and preliminary efficacy has been previously published (Hendricks-Ferguson et al., 2017,
2021; Moody et al., 2020). Such work is integral to improving the EOL experiences of
pediatric patients with poor prognosis cancers and their parents.

Study Design

When developing the IMPACT trial, the attention control arm was designed to parallel

the IMPACT intervention arm in terms of timing, frequency, and length of intervention
visits (see Table 1). However, the content of the IMPACT intervention differs significantly
from the attention control arm, as does who delivers the content and how it is delivered.
The IMPACT intervention applies evidence-based communication skill building (Back et
al., 2003; Hendricks-Ferguson et al., 2017; Moody et al., 2020) to facilitate discussions
regarding parent/family goals of care and the patient’s prognosis. The focus of the
attention control visits is considerably different. Attention control nurses or APPs provide
parents education based on a list of topics generated from the NCI’s handbook, Children
with Cancer: A Guide for Parents (2015), avoiding discussions regarding palliative care,
prognosis, and goals of care. If parents bring up any of these topics, they are provided with
basic education based on the NCI handbook and encouraged to have further discussions with
their primary care team outside of the study visits. Information related to topics of interest
can be printed for parents to review.

For the IMPACT trial, cluster randomization was selected to prevent contamination across
study arms and conditions (Magill et al., 2019). Each institution identified care team dyads
within both their pediatric neuro-oncology and solid tumor subspecialty practices. The
number of participating dyads at each site was determined by institution size and the
anticipated number of potentially eligible patients. Number of dyads at each site ranged
from two to three at the time of randomization. Randomization then occurred at the level
of the subspecialty practice at each site (i.e., neuro-oncology vs. solid tumor) based on
subspecialty, clinicians’ reported experiences with palliative care/EOL communication skills
training, and number of patients seen annually by the pediatric oncology subspecialty
practice (Chaudhary & Moulton, 2006). Once randomized, care team dyads within each
subspecialty practice only deliver the intervention to which they were randomized (i.e., if
a neuro-oncology dyad was randomized to the IMPACT intervention arm, they provide the
IMPACT intervention to all their patients who are enrolled in the study).

Training Providers

The lead authors (i.e., PhD-prepared faculty with pediatric oncology and RCT experience)
developed a standard training curriculum to prepare nurses and APP interveners in the
attention control arm. As nurses from five different institutions across the U.S. needed to be
trained to deliver the attention control arm and a limited grant budget, the investigators chose
to create an online training experience. All standardized training materials—including study-
related documents and recordings of training sessions—were made available to interveners
in a secure, university-approved, cloud-based storage platform, allowing easy access to all
study and training materials. The didactic training incorporated active learning strategies,
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including role play, active listening exercises, and a video demonstration of the attention
control procedures to enhance online learning. Three 2-hr training sessions were developed
based on the amount of information to be presented. The first session focused on reviewing
the study protocol with an emphasis on describing attention control procedures, accessing
study and training materials, and reviewing patient and family education best practices.

The second session focused on describing roles of the different research team members,
including the study’s multiple principal investigators (mPls), site Pls, and project managers;
reviewing attention control logistics (e.g., scheduling of sessions, recording of sessions,
etc.); and engaging in role-play activities. The third session focused on attention control
fidelity and quality assurance (QA) processes and the role of the nurse or APP, data

entry, and identification and reporting of adverse events. Following training, the nurse and
APP interveners were asked to complete an anonymous evaluation of the online training
procedures via a secure online data management platform (i.e., Qualtrics; see Figure 1).
Survey results demonstrated that the nurses and APPs found online education to be an
effective way to receive the required information and training; as a result, they felt equipped
and confident in their abilities to perform attention control procedures.

Delivery of Attention Control

A protocol outlining attention control procedures was created to promote attention control
fidelity in the IMPACT trial. In addition, a script was created for interveners to use as

a reference when conducting study visits. All visits are audio-recorded to determine skill
acquisition and ensure that study visits are delivered per protocol. Also, following each

of the first three visits an intervener performs, the intervener completes a standardized

QA checklist to ensure they performed attention control procedures according to the

study protocol. Interveners continue to perform self-assessment until they have consistently
documented at least 80% fidelity according to the checklist. To monitor for protocol-delivery
skill drift (i.e., unintentionally omitting or adding components of the intervention as time
from initial training increases; Bellg et al., 2004), a QA team randomly reviews 25%

of all attention control visits by listening to the audio recordings to ensure adherence to

the study protocol. The QA team is led by the mPls, who have trained PhD-prepared

nurses and PhD-level nursing students to audit study visits. Also, if more than 2 months
lapse between attention control visits, the intervener repeats self-assessment with the QA
checklist. Interveners can also review the three recorded training sessions, as needed, to help
them prepare and deliver any of their future visits with parents. Finally, feedback from and
to the interveners is provided at regular intervener meetings with the attention control arm
team leaders. Additional feedback for interveners not meeting or maintaining competency
based on QA spot checks is offered privately by the attention control arm team leaders, with
booster training provided as needed.

Discussion

Study design, intervener training, and intervention delivery are all critical aspects of RCT
implementation to ensure fidelity. Previous reports have focused primarily on design and
training for treatment intervention delivery with less emphasis on attention control; however,
design and training for an attention control arm must be equally as rigorous. Rigor is critical
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to ensuring that significant differences in outcomes (if present) can be attributed to specific
elements of the treatment intervention versus the less specific elements of the ACG (Guidi et
al., 2018). Here, we have described our success in designing an attention control arm and an
effective training program on attention control procedures to promote fidelity.

Several lessons were learned from our virtual attention control training as part of a multisite
study. One related to the challenges in scheduling training sessions with nurses and APP
interveners, who were employed full-time, worked different schedules, and lived in different
time zones. We recommend that investigators plan extra time into their training timeline

to allow for scheduling training dates for interveners at multiple data-collection sites and
inclusion of several different cohorts to facilitate training. Further, all time zones should

be considered and clearly communicated in bold print when sending training invitations.
Additionally, we recommend sending reminders to trainees with a note about time zone
differences before all training dates.

Although we provided standardized and comprehensive training resources (e.g., NCI parent-
education handbook, research team role descriptions, QA checklists, attention-control
protocol policies and procedures), time elapsed between training and implementation at
different study sites. In light of this, we recognized that nurses and APPs needed additional
training time to remain competent and confident in attention control procedures. To meet
this need, virtual booster training sessions were woven into regularly scheduled attention
control team meetings, and the nurses and APPs were reminded and encouraged to review
any of the three previously recorded training sessions to prepare for future visits with
parents. Ongoing assessment and feedback are provided to interveners to ensure fidelity of
planned attention control procedures, i.e., to avoid intervention drift.

Of note, a few additional challenges were identified from using a virtual platform to conduct
planned training sessions to promote attention control fidelity. First, not all nurses and APPs
were familiar with using online videoconferencing technology. Additionally, some nurses
and APPs did not have web cameras on their work computers, which did not allow viewing
of their participation during training sessions and limited active engagement. Therefore,
when planning training sessions, investigators should include extra training time to orient
interveners in using web-based videoconferencing technology and consider including funds
for purchasing web cameras for hospital-employed team members as part of site budgets.
Finally, when conducting a longitudinal RCT (e.g., 5 or more years in duration), intervener
turnover should be anticipated, which requires additional training and time on the part of
the study team. Having previously recorded training sessions available can facilitate efficient
and timely onboarding of new study team members.

Finally, when implementing an attention control arm using clinician interveners, potential
ethical issues must be taken into consideration and addressed during training. Several
months into participant enrollment, nurse interveners (particularly advanced practice nurses)
described the challenges of balancing their role as the intervener with that of also being

the patient’s provider. Nurses felt uncomfortable, awkward, and conflicted not addressing or
discussing palliative care when it might otherwise have been suggested naturally. Challenges
that may come into play when clinicians function as research interveners include role
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confusion experienced by the participant, tension between clinical responsibilities and
research demands, and therapeutic misconception (Judkins-Cohn et al., 2014). Therapeutic
misconception occurs when the participant overestimates the personal benefits they may
experience from research participation based on their relationship with the clinician—
intervener. Potential ethical challenges should be identified in advance and incorporated
into study training. Interveners are then aware of potential conflicts and better prepared

to address them. In addition, regular research team meetings can provide a forum for
discussion, debriefing, and guidance from the study team leaders (Park et al., 2014).

Conclusion

Optimizing intervention fidelity is critical to ensuring valid and reliable outcomes from
RCTs. Strategies to enhance intervention fidelity involve ensuring robust study design,
including thoughtful selection of the control arm, training of interveners, and consistent
delivery of the study arms (treatment and control). We have described our approach to
promoting intervention fidelity in the context of a multisite RCT with a focus on the design,
training, and delivery of an attention control arm. Our attention control training was unique
in that it occurred in the virtual environment, allowing us to provide reflection and insight
for future researchers considering intervention training in an online environment.
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Neither Agree or Disagree
The Quality Assurance training was helpful for me to understand my
role responsibilities.

I feel confident in my ability to describe the Program A intervention
to parents.

The role play activities increased my confidence to deliver the
Program A Intervention.

The content provided over the course of the three online Zoom
meetings has equipped me to deliver the Program A Intervention.

I feel comfortable using the “Program A Folder” in Box to access the
resources that I need to deliver the Program A Intervention.

Use of the Zoom platform was an effective way to receive Program A
training.

Figurel.

IMPACT Trial: Program A Training Evaluation

Agree

14%

14%

m Strongly Agree

71%

100%

71%

71%

100%

57%

Page 10

Note. “Program A” is the attention control arm of the study. A total of 7 nurses/advance
practice providers completed the survey. None of the respondents selected “Disagree” or
“Strongly Disagree” for any of the items. All values do not add to 100% due to rounding on

some items.
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Table 1

IMPACT Trial Study Schema

Cluster Randomize Care Team Dyads

Program A: Attention Control

Program B: IMPACT Intervention

Parent(s)/Child recruit, enroll, consent/assent post diagnosis or first
relapse

Parent(s)/Child recruit, enroll, consent/assent post diagnosis or first
relapse

T1: Baseline data prior to Session 1

T1: Baseline data prior to Session 1

Session 1: After T1 baseline data collection.

Session 1: After T1 baseline data collection.

Session 2: Approx. 1-4 mos. after Session 1

Session 2: Approx. 1-4 mos. after Session 1

Session 3: Approx. 1-4 mos. after Session 2

Session 3: Approx. 1-4 mos. after Session 2

T2: Post-intervention data approx. 1-3 weeks after Session 3

T2: Post-intervention data approx. 1-3 weeks after Session 3

Tg: Follow-up data approx. every 1-4 mos. after T2

TF: Follow-up data approx. every 1-4 mos. after T2

Teos: Post-death or end-of-study

Teos: Post-death or end-of-study

Note. T=time point; F=follow-up; EOS=end of study; mos.=months
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