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Abstract

Background: Regular pulmonary rehabilitation exercises are crucial for patients with lung cancer after surgery. However, poor
adherence to outpatient exercises is difficult to address due to inadequate supervision. The integration of remote symptom
management through electronic patient-reported outcomes (ePROS) offers a potential solution to improve adherence by enabling
more effective monitoring and intervention.

Objective: This study aims to evaluate the impact of ePRO-based remote symptom management on enhancing adherence to
outpatient pulmonary rehabilitation exercises following video-assisted thoracic surgery for lung cancer.

Methods: In this single-center, prospective, randomized controlled trial, 736 patients undergoing minimally invasive lung
resection will be recruited. All patients will use a smartphone app for perioperative management, allowing periodic PRO
measurement and recording of exercise participation. Upon discharge, patients will be randomly assigned 1.1 into either an
intervention or control group. Theintervention group will complete the Perioperative Symptom Assessment for Patients Undergoing
Lung Surgery (PSA-Lung) scale on the day of discharge and postdischarge days 3, 7, 14, 21, and 28. Alerts will be triggered at
the provider side if any of the 5 core symptoms (pain, cough, shortness of breath, sleep disturbance, and fatigue) scored >4,
prompting remote symptom management. The control group will complete the PRO measures without triggering alerts. The
primary outcomeisthe rehabilitation exercise adherence rate. Secondary outcomes include postdischarge pulmonary complication
rate, 30-day readmission rate, trajectory of symptom severity changes, exercise participation rate, and patient satisfaction.

Results: The enrollment of study participants started in December 2023 and is expected to end in March 2025. The fina
comprehensive analysis of the resultsis planned for May 2025, after all data have been collected and thoroughly reviewed.

Conclusions: This study is among the first to investigate the feasibility and effectiveness of eéPRO-based remote symptom
management in enhancing rehabilitation adherence after video-assisted thoracic surgery for lung cancer. If successful, this approach
could significantly influence postoperative care practices and potentially be adopted in similar settings.

Trial Registration: Clinical Trials.gov NCT05990946; https://clinicaltrials.gov/study/NCT05990946
International Registered Report Identifier (IRRID): DERR1-10.2196/60420

(JMIR Res Protoc 2025;14:e60420) doi:10.2196/60420
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Introduction

Lung cancer remains a predominant cause of cancer-related
morbidity and mortality worldwide. Specifically in China, the
incidence rate reached 828,000 cases in 2016 [1]. Non-small
cell lung cancer is the most prevalent subtype. With the
increasing adoption of lung cancer screening, more patientsare
being diagnosed at early stages. Surgical resection is the gold
standard for treating early-stage, non—-small cell lung cancer,
and the paradigm of enhanced recovery after surgery has been
widely adopted in perioperative care [2].

While enhanced recovery after surgery effectively shortens
inpatient stays, its benefits are often offset by inadequate
outpatient management stemming from limited resources, which
can adversely affect clinical outcomes and postdischarge quality
of life [3]. One critical factor in postoperative recovery is
adherence to pulmonary rehabilitation exercises. However,
adherence rates are suboptimal due to insufficient supervision
and guidance.

Following discharge, many patients face decreased exercise
adherencerates, ranging from 50% to 70% according to studies
focusing on patients with musculoskeletal disorders [4-6].
Several factors influence adherence, including self-efficacy,
personal beliefs, sense of self-control, physica and
psychological condition, clinical symptoms like pain, and
perceived forgetfulness [7-11].

Moreover, many patients continueto experience symptoms such
ascoughing, pain, poor sleep, and breathl essness after discharge,
which may substantially undermine their exercise adherence
[12]. In the era of patient-centered care, remote symptom
management through electronic patient-reported outcomes
(ePROs) is emerging as a promising approach to improve
outpatient quality of life and reduce postoperative complications
[13-16]. By providing effective strategiesfor timely monitoring
and managing patients’ symptoms, ePRO-based interventions
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may help patients overcome barriers to exercise and enhance
their self-efficacy and motivation, thus promoting exercise
adherence [17].

Thereis a pressing need for research to investigate the impact
of postoperative symptoms on exercise adherence and to
evaluate whether ePRO-based remote symptom management
can effectively improve adherence to outpatient rehabilitation
exercises[18,19].

Therefore, this study aims to assess the feasibility and
preliminary effects of remote symptom management based on
ePROs on enhancing adherence to outpatient rehabilitation
exercises after video-assisted thoracic surgery (VATS) for lung
cancer. A prospective, randomized controlled trial study design
is adopted to provide new strategies for rehabilitation
management in patients with lung cancer. We hypothesi ze that
remote symptom management based on ePROs can improve
exercise adherence in patients with lung cancer after VATS
compared with usual care.

Methods

Study Setting

This is a single-center, prospective, superiority, randomized
controlled trial, consistent with the SPIRIT (Standard Protocol
Items:. Recommendations for Interventional Trials) guidelines
[20]. Participants will be recruited from the Department of
Thoracic Surgery, Zhongshan City People's Hospital,
Guangdong, China, which performs approximately 600 lung
cancer surgeries annually. The findings will be reported based
on the CONSORT (Consolidated Standards of Reporting Trials)
guidelines[21]. The study flowchart isshownin Figure 1. This
trial has been registered on Clinical Trials.gov (NCT05990946),
where detailed information about the study protocol, inclusion
and exclusion criteria, interventions, outcomes, and ethical
approval can be found. The trial registration process was
completed before the enrollment of the first participant.
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Figure 1. Flowchart of this parallel-group randomized controlled trial. ePRO: electronic patient-reported outcome; PPC: postdischarge pulmonary

complication.
-t
=4
@
E
S
=
w
=
]
L4
v
N
£
o
-
c
]
o
5 Allocated to intervention group (anticipated n=368)
= Received ePRO-based symptom management +excersice
E instruction through mobile app(n=)
= Meeting withdrawal criteria (give reasons) (n=)

Assessed for eligibility (n=)
Meeting inclusion criteria
Not meeting exclusion criteria

Randomized (anticipated n=736)
(1:1)

Allocated to control group (anticipated n=368)
Report symptoms + received Excersice instruction through
mobile app (n=)

Meeting withdrawal criteria (give reasons) (n=)

Weekly exercise performance
Lost to follow-up (n=)
Meeting withdrawal criteria (give reasons) (n=)

Analyzed (n=)
Primary outcome
Adherence rate of excercise

(=%

3 Weekly exercise performance

E Lost to follow-up (n=)

E Meeting withdrawal criteria (give reasons) (n=)
v

‘B

=

o

c

<L

Secondary outcomes
PPC rate after discharge
30-day revisit rate

Trajectory of symptom severity
Exercise participation rate
Patient satisfaction

Eligibility Criteria

Inclusion criteria for the participants are (1) being aged 18-75
years, (2) undergoing VATS, including lobectomy or
segmentectomy; (3) being able to use smart devices and
completing electronic questionnaires; and (4) providing
informed consent. The exclusion criteriaare (1) conversionsto
open thoracotomy during surgery, (2) preoperative Eastern
Cooperative Oncology Group score>1, (3) received neoadjuvant
therapy, (4) previous thoracic surgery history, (5) unable to
exercise due to physical impairments, (6) continuous systemic
corticosteroid use within 1 month, (7) unresolved toxicity above
grade 1, (8) significant medical history, (9) uncontrolled
comorbidities, (10) postoperative length of stay >14 days, and
(11) other unsuitable conditionsin the investigator’s judgment.

Participant Recruitment

Patient recruitment will commence before discharge, including
preoperative patients awaiting scheduled surgery. Eligible
patients will be randomly assigned before discharge after
confirming they can properly operate the smartphone app.

https://www.researchprotocol s.org/2025/1/e60420
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After discharge, patients will be reminded to use the app for
symptom and exercise logging. The app provides an incentive
for participating in the 4-week rehabilitation program between
discharge and the first postoperative clinic visit.

Randomization and Allocation Concealment

Each potential participant will be assigned a unique 3-digit
screening number in sequence. Eligible participants will be
randomly allocated 1:1 to the intervention and control groups.

Randomization will be performed using a central Interactive
Web Response System (IWRS), which is deployed on a
third-party platform (Huawei Cloud) and was developed by the
Shuyu app development team. The IWRS uses a block
randomization algorithm to generate the allocation sequence
and ensure balance between the treatment groups. After
confirming eligibility, the study site will enter participant
information into the IWRS and receive the alocation.
Withdrawn participants will retain their randomization number
without re-enrollment. The randomization code will be securely
stored in the IWRS throughout the study.
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Blinding

Due to the nature of interventions, blinding of participants and
care providers is not feasible. However, data collectors and
statisticians will be blinded to group allocation. The data
collectors, who are research nurses, will betrained to administer
guestionnaires and collect data consistently according to the
study protocol. They will collect data at baseline through
in-person interviews and then weekly for 4 weeks after discharge
through telephone interviews.

I nterventions

Participants will use the app “Shuyu” (Module type: THOOL,
Developed by Shanghai CinoCore Health Technology Co) for
perioperative management.

Preoperatively, nurses will instruct app use and provide
education. The app will assign individualized exercises and
prompt logging. Patients will complete baseline PRO
measurements. The Perioperative Symptom Assessment for
Lung Surgery (PSA-Lung) was used for PRO assessments. The
PSA-Lung scale includes 7 symptom items (pain, coughing,
shortness of breath, disturbed sleep, fatigue, drowsiness, and
distress) and 2 functional items (interference of activity and
walking). Each symptom’s severity was rated between 0O (the
absence of symptom) and 10 (the worst imaginable symptom).
Similarly, functional items were also rated on a scale between
0 (no interference) and 10 (complete interference). The
PSA-Lung scale development team has verified its reliability
and validity in patients who undergo lung cancer surgery, and
the research results suggested adequate reliability and validity.
The relevant articles have been submitted for publishing, and
the preliminary results were announced at the 28th Annual
Conference of the International Society for Quality-of-Life
Research [22]. Permission to use the PSA-Lung scale in this
study has been obtained from the scale devel opment team.

Postoperatively during hospitalization, nurses will guide
app-based rehabilitation, doctors will supervise exercises and
PROs, and patients will complete daily PROs without alerts.

Before discharge, the care team will evaluate if patients can
properly operate the app. Eligible patients will be randomly
allocated into groups by the nurse entering the patient’s
screening number and discharge datein the provider app. Based
on the pregenerated randomi zation code from the central system,
this process will automatically allocate patients into the
intervention or control group, unlocking the corresponding
outpatient module.

https://www.researchprotocol s.org/2025/1/e60420
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After discharge, the app continues to offer postoperative
education and exercise logging, sending daily reminders at 9
AM and follow-ups a 5 PM if logs are incomplete. Weekly
phone checks by staff will confirm exercise log accuracy.
Noncompliance or inaccessibility after 3 phone attempts will
result in protocol violation and withdrawal.

Reminders for PRO assessments are set for 9 AM on the day
of discharge and on postdischarge days 3, 7, 14, 21, and 28. A
follow-up reminder will be sent at 5 PM if the assessment
remains uncompleted. These assessments must be completed
on the specified days, and the analysiswill include patients who
havelogged exercises but have not submitted PRO assessments.
For participants who are unable to continue using the ePRO
system, amanual follow-up plan will beimplemented to collect
PRO data through telephone or email on the day following the
scheduled assessment days to avoid conflict with system
reminders.

Comparison

I ntervention Group

The intervention group will be notified to complete the PRO
measures on the designated days.

If any of the 5 core symptoms (pain, cough, shortness of breath,
sleep disturbance, and fatigue) scored =4 in the ePRO
guestionnaire, alerts will be triggered on the provider end,
prompting the assigned doctor and nurse to initiate remote
guidance and intervention through the app through text or phone
call within 24 hours following standardized procedures in the
operation manual. Interventions will be based on PRO scores
and include recommendationsfor self-management, medications,
and clinic visits. In addition, patients who report any of the 5
core symptoms will immediately receive automated
internet-based self-management suggestions generated by the
system after submitting the PRO questionnaire.

Theintervention will focus on the management of these 5 core
symptoms since they were identified as critical symptoms for
postoperative management in previous studies on remote
PRO-based symptom management after lung cancer surgery in
China [16]. Based on recommendations from the National
Comprehensive Cancer Network and published studies,
symptom scores =4 are considered moderate severity or above
[23,24]. Therefore, asymptom score of 4 is set asthe threshold
for triggering aerts. Details of the patient self-reporting process
and health care provider aert interface are shown in Figure 2.
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Figure 2. Workflow of patient self-reporting via the shuyu app and healthcare provider aert interface.
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Symptom management in the intervention arm will adhere to
the latest guidelines and be standardized across providers
through standard operating procedure manuals, as shown in
Multimedia Appendix 1. In cases of severe symptoms,
physicians may advise patients to temporarily pause or adjust
their exercise plansto ensure safety.
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Control Group

The control group will complete PRO measures on the same
days without triggered alerts or self-management suggestions.

All patients, regardless of group assignment, will receive
guidance on seeking medical attention through conventional
means for severe symptoms. Severe symptoms are defined as
individual symptom scores =6 on the PSA-Lung scale.
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Withdrawal Criteria

Participants meeting the following withdrawal criteria will be
removed from the analysis: (1) no primary lung cancer on
pathology, (2) non-microscopically complete resection, (3) stage
IV disease, (4) initiation of adjuvant therapy during follow-up,
(5) severe protocol violation (nonadherence to instructions,
random responses, etc), and (6) voluntary withdrawal .

Study Outcomes

Primary Outcome

The primary outcome is the rehabilitation exercise adherence
rate over 4 weeks after discharge, defined as the proportion of

Textbox 1. Secondary outcomes and their measurement criteria.

Suetd

patients compl eting the prescribed outpatient exercise regimen.
Exercise completion will be ascertained based on patient
self-reports through the app and verified through weekly phone
follow-ups. Referencing exercise guidelinesfor cancer survivors
from the American Cancer Society, 2150 minutes of moderate
to vigorous intensity physical activity per week (equivalent to
150 minutes of brisk walking) is considered adherent [25].

Secondary Outcomes
Secondary outcomes are listed in Textbox 1.

«  Postdischarge pulmonary complication (PPC) rate

o  30-day revisit rate

«  Trgectory of symptom severity

discharge.

«  Exercise participation rate

of whether the target duration is achieved.

« Patient satisfaction: score on the 4-item questionnaire including

«  Overdl satisfaction rating;
«  Whether the app caused daily life disruption; and

« Proportion of patients experiencing pulmonary complications within 30 days after discharge. Complications will be graded using the
Clavien-Dindo classification [26], categorizing PPCsinto 5 grades, as shown in Multimedia Appendix 2.

«  Proportion of nonscheduled revisits within 30 days after discharge.

« Changes in symptom and interference scores on the electronic patient-reported outcome questionnaire from discharge to 30 days after

«  Number of days with exercise logged within 4 weeks after discharge. Any day with exercise logged is considered participation, regardless

«  Whether the app helped with rehabilitation and symptom control;

« Likelihood of recommending the app to others. Each item israted from O to 10.

Other Data

The study will record time intervals from aert to provider
intervention in the app backend. Questionnaires and interviews
will also survey provider acceptance of the app. Participant
demographic information, tumor characteristics, clinica
management, treatment outcomes, adverse events, and follow-up
datawill be collected at different time points. All adverse events
will be evaluated and managed by thoracic surgeons.

Sample Size

The primary outcome is the rehabilitation exercise adherence
rate, defined as the proportion of patients completing the
prescribed exerciseregimen. Adherenceis defined ascompleting
the prescribed exercise regimen, calculated from self-reported
app data and verified through weekly follow-ups.

The sample size was calculated to detect a 10% difference in
adherence rates between the intervention and control groups,
with 80% power and a 2-sided significance level of .05. The
control group adherence rate was assumed as 70% based on

https://www.researchprotocol s.org/2025/1/e60420

previous studies [27-30]. The 10% clinicaly important
difference was determined through expert consultation,
considering their practical experience and the potential impact
on patient outcomes, despite limited direct literature support.
The dropout rate was estimated as 20% from previous digital
intervention trials (from 3.75% to 18.3%) [31-33]. Dropouts
include discontinuation of app use and loss of follow-up.

Using a z test with a 10% proportion difference, 80% power,
5% typel error, and 20% dropout rate, the required sample size
iS 368 per group, 736 in total.

Data Analysis

Stetistical analyses will be performed based on both the
intention-to-treat principle and the per-protocol principle. The
intention-to-treat population will include all randomly assigned
participants, while the per-protocol population will include
participants who provide baseline PRO data and measures for
at least 2 additional time points, with at least 1 calculable weekly
exercise duration logged. Participants meeting withdrawal
criteriawill be excluded from all analyses. Statistical inferences
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will adopt 2-sided tests at a significance level of .05, with
2-sided 95% CI for estimation. The primary outcome, exercise
adherence rate, will be compared between groups using the

Pearson x? test or Fisher exact test. Secondary outcomes will
be analyzed asfollows: PPC rate and 30-day revisit rate will be

compared using X2 test or Fisher exact test; symptom severity
trgjectory, which involves repeated measurements, will be
assessed using linear mixed effects models to account for
within-subject correlation; exercise participation rate will be
compared using Wilcoxon rank sum test; and patient satisfaction
scores will be compared using the Student 2-tailed t test or
Wilcoxon rank sum test. The time from alert to intervention
and provider acceptance will be summarized descriptively.
Baseline characteristics will be compared using 2-tailed t test,

Wilcoxon rank sum test, x> test, or Fisher exact test, as
appropriate. Missing data will be handled through multiple
imputation or maximum likelihood estimation methods.

Data Monitoring and Interim Analysis

A Data Safety Monitoring Board will be set up, including 1
clinical physician and 1 data manager, to conduct independent
datamonitoring. No interim analysisis planned considering the
low-risk nature and short study duration.

Patient and Public I nvolvement Statement

Patients and the public will not be involved in the design,
recruitment, or implementation of this study. Study resultswill
be disseminated to applicants. As disseminating results to
participantsis not standard practicein China, we have no plans
for participant-directed dissemination. Study participants will
beinformed that final results can be accessed through our future
publications.

Ethics Consider ations

The study protocol was approved by the Ethics Committee of
Zhongshan City People’sHospital in December 2022 (approval
K2022-285). All recruited patients will be required to give
written informed consent. Any subsequent amendments to the
protocol will be submitted for further review and approval.
Study findings will be disseminated through peer-reviewed
publications and conference presentations.

Results

The enrollment of study participants started in December 2023
and is expected to end in March 2025. An interim analysis is
planned to assess the feasibility and preliminary effects of the
intervention. The final comprehensive analysis of theresultsis
planned for May 2025, after all data have been collected and
thoroughly reviewed.

Discussion

Conclusions

This study primarily investigates the impact of outpatient
symptom management on exercise adherence after minimally
invasive lung surgery. Remote symptom monitoring based on

Suetd

ePROs provides an innovative approach to improve patient
self-management and rehabilitation compliance. While previous
digital interventions have focused on education and coaching,
this study explores a new precision rehabilitation model that
actively monitors patient-reported symptoms and provides
timely medical feedback. Although symptom-related exercise
interruptions may occur in both groups, the ePRO-based
interventions are designed to help manage symptoms and
provide personalized exercise guidance, which may potentially
mitigate the impact of symptoms on exercise adherence.

Potential findings from this preliminary study include (1)
providing initial evidence on whether ePRO-based remote
symptom management can improve outpatient exercise
adherence, which hasbeen aneglected areain previousresearch;
(2) demonstrating the feasibility and acceptability of
implementing such a personalized symptom-exercise
comanagement model in local patients; and (3) exploring its
potential to reduce patient symptom burden and postoperative
complications. The findings from this study will provide
vauable insights into the barriers and facilitators of
implementing ePRO-based symptom management in real-world
settings, informing future efforts to expand and optimize
outpatient carefor postoperative patients. The planned analyses
will also help elucidate the complex relationships between
symptom alerts, symptom management, and exercise adherence
in this context. Understanding these relationshipsis crucial for
optimizing the design and implementation of integrated
symptom-exercise management interventionsfor postoperative
patients. If the findings support the feasibility and potential
effectiveness of thisinnovative rehabilitation approach, it could
inform future larger-scale studies and efforts to improve
postoperative carefor abroader patient population. Theresearch
framework and findingswill contribute to advancing tel ehealth
for patient-centered and digitally enabled care models.

Limitations

This study also has some limitations. First, the single-center
design may limit generalizability. Second, the strict inclusion
or exclusion criteria may restrict the eligible population, such
as excluding patients unable to use smartphones or with poorer
reading comprehension. Third, the eligibility criteriamay cause
selection bias and limit external validity, although stringent
criteria and verification of exercise data are adopted. Further
pragmatic trials in more heterogeneous populations are
warranted to validate broader generalizability and effectiveness.
Fourth, thelack of blinding for researchers and participants may
introduce bias into the results. Fifth, the short follow-up
precludes evaluation of potential |ong-term impacts on exercise
habits.

In summary, this unblinded randomized controlled trial aims
primarily to provide preliminary evidence on the effects of
ePRO-based symptom management on outpatient exercise
behaviors, evaluating the feasibility of this management
approach. Larger studies in real-world diverse populations are
needed to further validate its generalizability and effectiveness.

https://www.researchprotocol s.org/2025/1/e60420
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Abstract

Background: Psychotherapy is central to the treatment of mental disorders, highlighting the importance of medical students
and residents developing competencies in this area. Chinese medical residents have expressed a strong need for psychotherapy
training, yet they are generaly dissatisfied with the current offerings. This paper presents the protocol for an evidence-based,
well-structured psychotherapy teaching program aimed at medical students and residents.

Objective: Thisstudy involves arandomized controlled trial of a2-day multimodal intensive educational intervention designed
to evaluate the effectiveness of a new psychotherapy teaching program for medical students and residentsin China. The primary
outcomes include participants knowledge and utilization of psychotherapy, training program acceptability, self-reported
self-efficacy, and motivation to apply psychotherapy.

Methods: This 2-arm randomized controlled trial was conducted at Sir Run Run Shaw Hospital. The study aimed to recruit
approximately 160 medical students and residents, with about 80 participants in the intervention group and 80 in the control
group. Both groups completed a baseline survey before participation, reporting their psychotherapy knowledge, utilization of
psychotherapy, self-efficacy, and self-motivation. The intervention group received a 2-day multimoda intensive educational
intervention (supervision-based online teaching), while the waitlist control group did not receive any intervention during this
period. Both groups were followed up for 8 weeks, completing the same survey administered at baseline. At the end of the study,
the control group received the intervention. The primary outcome measure was the changein trainees' psychotherapy knowledge
before and after the intervention training. Secondary outcome measures included changes in the trainees utilization of
psychotherapy, self-reported self-efficacy, and self-reported motivation for psychotherapy. Additionally, training program
acceptability was assessed. Analysisof covariance was used to analyze the primary outcomes. Pearson correl ations and regression
analysis explored factors associated with the knowledge score at baseline. The secondary outcomes, including participants
psychotherapy utilization, confidence, and motivation, were analyzed using the same methods as for knowledge. All tests were
2-tailed, with asignificance level set at P<.05.

Results: A total of 160 participants were recruited and randomized between January 4 and 12, 2024. Baseline assessments were
conducted from January 28 to February 1, 2024. The psychotherapy training program for the intervention group took place on
February 3 and 4, 2024. Posttrai ning assessments were conducted starting April 1, 2024. Due to withdrawal's, incomplete surveys,
and data loss, we had a total of 113 participants: 57 in the intervention group and 56 in the control group. The amount of data
varied across measures. The data analysis was finished in August 2024.
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Conclusions:

Pei et a

This study aims to evaluate the effectiveness of the multimodal psychotherapy training program for medical

students in China. If this brief, cognitive behavioral therapy—based psychotherapy skill training proves effective, the potential
mental health impact of its nationwide expansion could be significant.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:€58037) doi:10.2196/58037

Clinical Trials.gov NCT06258460; https://clinicaltrials.gov/ct2/show/NCT06258460
DERR1-10.2196/58037
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Introduction

Background

The delivery of psychosocial and psychotherapeutic
interventions remains central to the treatment of many patients
with psychiatric disorders (eg, obsessive-compulsive disorder,
panic disorder, major depression, eating disorders, and addictive
behaviors) and psychosomatic disorders (eg, hypertension,
bronchia asthma, and rheumatoid arthritis) [1,2]. Cuijpers et
al [3] conducted alarge-scale network meta-analysisto examine
the effects of various types of psychotherapies for adult
depression, including cognitive behavioral therapy (CBT),
interpersonal therapy, psychodynamic therapy, problem-solving
therapy, behavioral activation, life-review therapy, and
“third-wave’ therapies, as well as nondirective supportive
counseling. They found that all types of these therapies were
more effective than care-as-usual and waiting list control
conditions and that most therapies were more efficacious than
placebo. Additionally, most therapies maintained significant
effectsat the 12-month follow-up compared with care-as-usual.
A strong evidence base indicated that several psychotherapy
modalities were effective for most mental disorders, whether
used aone or in combination, primarily including behavior
therapy, CBT, and interpersonal psychotherapy [4,5]. According
to asystematic review and meta-analysis, the emotional change
processes and mechani smsof psychotherapy were most strongly
associated with specific CBT methods, such asfear habituation,
emotion regulation and experience, and the habitual
reorganization of maladaptive emotional perceptions[6]. Today,
CBT is recommended as a first-line intervention for both the
acute treatment and relapse prevention of various mental
illnesses, including major depressive disorder, and most patients
prefer psychol ogical treatment over pharmacologic options[5].
Therefore, medical studentsin clinical rotations and residents
working in psychiatric and psychosomatic departments should
be required to develop competencies in psychotherapy,
particularly in CBT [7]. However, there remains a significant
treatment gap for mental disorders in China [8]. Despite the
high prevalence of mental disorders in the country, medical
professionalsin psychiatric or mental health departments often
have acomparatively low capacity to provide adequate care and
lack qualified training in psychotherapy. Learning basic
psychotherapy skillswould benefit medical students, residents,
and other health care providers (HCPs), including doctors and
nurses, across al departments. These skills can be applied in
clinical practice to enhance doctor-patient relationships [9]. A
study conducted in Beijing found that after participating in a
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2-year psychotherapy training program, medical doctorsreported
improvementsin diagnosing and treating mental illness, aswell
as in doctor-patient communication and the development of
strong doctor-patient relationships. Patients also demonstrated
significant improvements in levels of depression and anxiety,
the severity of physical symptoms, quality of life, and the
patient-rated therapeutic  relationship [9]. Therefore,
psychotherapy training for medical students, residents, and other
HCPs requires greater emphasis.

A narrativereview indicated that medical residentsin psychiatry
have a strong need for psychotherapy training to enhance their
competence, yet they generally express dissatisfaction with the
current training programs [10]. Therefore, providing
evidence-based and well-designed psychotherapy training
programs is essential for equipping medical students and
residents with a foundational understanding of psychotherapy
and the necessary skills for clinical practice [11]. Compared
with traditional methods, psychotherapy teaching that
emphasizes skill practice and role experience is more popul ar
and effective. For instance, a single-day simulation training
program has proven effectivein psychiatry for medical students,
enhancing their knowledge, communication and interview skills
with patients, and confidence in treatment [12]. Despite the
critical importance of learning psychotherapy skills during
medical school and residency, there is a notable lack of formal
eva uation of psychotherapy teaching methods and their efficacy.
Given the lack of access to psychotherapy, medica and
psychological educators, along with program directors, should
design high-quality curricula to teach medica students,
residents, and other HCPs the essential knowledge and skillsin
psychotherapy. These curricula should be evaluated through
well-conducted, methodol ogically robust randomized controlled
trials (RCTs) [13].

Aim and Hypotheses

To evaluate the effectiveness of the multimodal psychotherapy
training program for medical studentsin China, well-designed
RCTsof psychotherapy teaching programs are urgently needed.
The primary aim of this proposed project is to assess the
effectiveness of a new multimodal psychotherapy teaching
program for medical students and residents in China, which is
designed to enhancetheir psychotherapeutic skillsand improve
their performance in entry-level clinical settings. The primary
hypothesis was that, compared with a control intervention, the
intervention group receiving the psychotherapy teaching
program would acquire significantly more knowledge about
psychotherapy after training. We also hypothesized that the
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program would lead to an increase in the utilization of
psychotherapy and be associated with improved knowledge in
thisarea. Thethird hypothesis posited that trainees’ self-reported
self-efficacy and motivation to apply psychotherapy in clinical
practice would increase significantly.

Methods

Patient and Public I nvolvement

Neither participants nor the public were involved in the trial’s
design, recruitment, or conduct of this study.

Figure 1. Flowchart study design.
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Study Design and Participants

This study was an RCT of a 2-day multimodal intensive
educational intervention aimed at enhancing the clinical skills
in psychotherapy of Chinese medical students and residents.
The trial included a waitlist control group, with 8 weeks of
follow-up for all participants. A detailed schedule of the study
procedures is summarized in Figure 1.
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Study participants (n=160) primarily included medical students,
residents, and afew other HCPs, such as doctors and nurses, in
China. There were no specific restrictions for participants,
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although most were from Zhejiang University School of
Medicine. An overview of participant eligibility criteria is
provided in Textbox 1.
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Textbox 1. Study inclusion criteria (participants who did not qualify for the criteria were not recruited to participate in this study).

« Medical students, residents, and other health care providers
o Aged 18 yearsor older

o  Expressing an interest in psychotherapy

«  Willing to receive randomization

«  Willing to provide informed consent to participate in the study

Sample Size and Power Calculation

The sample size was calculated based on the primary outcome
using G* Power [14] (version 3; Universitat Dusseldorf). Asthe
data were continuous variables and analysis of covariance
(ANCOVA) would be used to compare differences between the
2 groups, an a priori analysis selecting ANCOVA as the
statistical test was conducted to determine the required sample
size. Asonly afew studies have examined the effectiveness of
psychotherapy training for medical students, we were unable
to reference effect size or other data as criteria. Therefore, a
medium effect size for the primary outcome was estimated
preliminarily. It was determined that 128 participants (64 in
each group) would be required to achieve 80% power (effect
size f=0.25; 1 — B=0.80; a=.05). To account for potential
attrition, we aimed to recruit approximately 160 participants
(80 in each group), ensuring that the proposed analysis would
be sufficiently powered even if 25% of participants in each
group were lost to attrition.

Randomization and Group Allocation

Thisstudy aimed to recruit approximately 160 participants, with
about 80 in each group. The study coordinator randomized
participants into the intervention and control groups using a
random number generator in R software, maintaining al:1ratio
for alocation to the experimental and control conditions.
Participants in the intervention group first received the
experimental condition, which included the psychotherapy
training program after the baseline assessment. The waitlist
control group received the control condition, meaning they
participated in the psychotherapy training program only at the
end of the study. The timeline of the study was as follows: all
participants underwent a baseline assessment, the intervention
group received the training program, and the control group
received a control training program. After 8 weeks, all
participants were followed up, and finally, the control group
received the intervention training program (Figure 1).
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Recruitment

The researchers advertised the program online through the
WeChat (Tencent Holdings Limited) official account of the
Department of Psychiatry at Sir Run Run Shaw Hospital,
Zhejiang University School of Medicine, to recruit potential
participants. They encouraged sharing the program detailswith
medical schools and hospitals. Interested individuas could
register by sending messages and their identification to the
research assistants (Zitang Zhou and Luyao Zou). Research
assistants then contacted the respondents to assess their
eligibility, explain the study to each participant, and inform
them about the allocation to either the control or intervention
groups, where they would receive the psychotherapy training
program.

Baseline and Posttraining Data Collection

Before randomization, demographic information and
salf-reported questionnaires were collected from all participants
at baseline. This information included participants’ sex, age,
identity (student, resident, or HCP), education level
(undergraduate or graduate degree), department affiliation
(psychiatric  or  nonpsychiatric), and years  of
psychotherapy-related  work.  Additionally,  outcome
measurements were gathered, including trainees’ knowledge of
psychotherapy, utilization of psychotherapy, self-reported
self-efficacy, and self-reported motivation, among others. The
guestionnaires on psychotherapy knowledge, utilization, and
self-efficacy and motivation to engage in psychotherapy were
specifically designed based on our training program. Outcome
measurements were assessed again 8 weeks after training (Table
1). Data were collected online using WenJuanXing
(Questionnaire Star), a Chinese platform that provides
professional online questionnaire surveys and data collection
for RCTs [15]. The hospital’s data monitoring committee
oversaw the data collection process, and personal information
was deidentified to ensure confidentiality.
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Table 1. Schedule of enrollment and posttraining assessments.?
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Schedule Baseline 8 weeks after training
Initial approach 0 N/AP
Informed consent O N/A
Eligibility screen ad N/A
Randomization O N/A
Intervention/control initiation O N/A
Demographic characteristics g N/A
Knowledge ad ad
Self-reported self-efficacy g d
Self-reported motivation ad ad
Utilization O O

#This table illustrates the schedule of enrollment and posttraining assessments. Initial approach, informed consent, eligibility screen, randomization,
intervention/control initiation, and demographic characteristics were evaluated and collected only at the baseline timeline. Psychotherapy knowledge,
self-reported self-efficacy, self-reported motivation, and utilization were both collected at the baseline and 8 weeks after the training.

BNI/A: not applicable.

Development of the Psychother apy Training Program

The psychotherapy training program was primarily developed
by an experienced psychotherapist (Tao Pei) and an MD-level
psychiatrist (Yanhui Liao), both of whom have approximately
20 years of relevant experience. The details of the 2-day
psychotherapy training program are outlined in Multimedia
Appendix 1. The program included 2 days of intensive training
followed by 8 weeks of follow-up, with guidance on applying
psychotherapy in clinical settings.

Intervention

Control Group

After providing consent, participants allocated to the waitlist
control group received a message encouraging them to complete
all questionnaires from baseline through to the final follow-up
at 8 weeks. They were sent messages viaWeChat to thank them
for their participation and to remind them of the timeline for
completing the study. Once they finished the posttraining
measurement, a digital booklet of the psychotherapy training
program was provided to them via WeChat or as a hard copy
upon request. After the trial concluded, participants in the
control group were offered the opportunity to receive the
psychotherapy training program free of charge.
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I ntervention Group

All participants in the intervention group received the 2-day
psychotherapy training program and were given a hard copy of
the program booklet at recruitment. Additionaly,
supervision-based group meetings were held during the
follow-ups at weeks 1, 2, 4, and 8, with each meeting lasting
approximately 2 hours. During these follow-up meetings,
instructors—including psychotherapists and psychiatrists—were
available to answer any psychotherapy-related questions,
encourage participants to practice psychological interventions,
and provide further information to support the clinical
application of psychotherapy.

Outcomes and Outcome M easures

Primary Outcome

Trainees psychotherapy knowledge was assessed by participants
using an 11-point scale (ranging from 0 to 10) before and after
the 8-week period (Table 2). At baseline, 160 participants
completed the self-reported psychotherapy knowledge
questionnaire, and the results indicated a high interna
consistency coefficient (Cronbach o) of 0.980 for the scores
across the 17 items.
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Table 2. Knowledge about psychotherapy.?
Variables Measures (0-10)

Overview of psychotherapy

Supportive psychotherapy techniques

Overview of cognitive behavioral therapy

Beck'’s cognitive therapy

Identify automatic thinking and do cognitive conceptualization
Cognitive conceptualization

Evaluation of automatic thinking

Reconstruction techniques for automated thinkingl: Socratic questioning

Reconstruction techniques for automated thinking2: pie charts, continuous spectrum, cost-benefit analysis, behavioral
experiments

Challenge automatic thinking

Social skill training

Problem-solving

Behavioral therapy theory and behavioral conceptualization

Behavioral activation

Relaxation training

Exposure therapy

Competency structure of psychotherapists and the growth path of cognitive behavioral therapy therapists

This is the assessment of participants knowledge about psychotherapy. Each item was rated on a 0-10 scale, where 10 means “knowing very well ”

Secondary Outcomes

Training Program Acceptability

Program acceptability in the intervention group was measured
using questions designed to assess acceptability, as detailed in
Table 3.
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Table 3. Questions for assessing the psychotherapy training program acceptability.?

Category and questions Rating
General
o  Overdl rating of the program 5=like very much; 4=like somewhat; 3=neutral; 2=dislike somewhat;

1=very didike; 5=very likely
Appraisal

« Appraisa of the program—the likelihood of applying the program  4=somewhat likely; 3=neutral; 2=unlikely; 1=not at al likely
for patients

« Appraisa of the program—the likelihood of recommending the pro-
gram to other medical students or other health care providers

Acceptability
« | would have been able to help patientsto deal with mental problems 5=strongly agree; 4=agree; 3=neutral; 2=disagree; 1=strongly disagree
with the program
«  Theprogram madeit easier to communicate and help patients during
clinical work

«  Theprogram disrupted my daily schedule
o  Theprogramiseasy to understand

Frequency
«  Frequency of using psychotherapy 1=almost never; 2=sometimes, 3=always

8Thisis the rating of the training acceptability assessment. The last item, “Frequency of using psychotherapy,” was rated on a 1-3 Likert scale, where
3indicates “always.

Utilization of Psychotherapy

The utilization rate of psychotherapy interventions for patients
during the 8 weeks of follow-up was assessed using items from
Table 4.

Table4. The utilization rate of psychotherapy.?

Variables Measures (0-10)

Supportive psychotherapy techniques
Socia skill

Problem-solving skill

Behavioral activation

Relaxation training

Exposure therapy

#This is the assessment of participants utilization rate of psychotherapy. Each item was rated on a 0-10 scale, where 10 means maximum utilization
and 0 means minimum utilization.

“no self-efficacy or motivation” to “the strongest self-efficacy

Self-Reported Self-Efficacy and Self-Reported Motivation or motivation” (Table 5).

Self-efficacy and motivation were measured using a visual
analog scale on a 10-cm line, representing a continuum from
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Table 5. Self-reported self-efficacy and motivation of psychotherapy.?
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Variables

Visual analog scale

Self-reported self-efficacy
Confidence in practicing psychotherapy
Confidence in practicing supportive psychotherapy
Confidence in practicing cognitive behavioral therapy
Self-reported m otivation
Willingness or motivation to practice psychotherapy
Willingness or motivation to practice supportive psychotherapy

Willingness or motivation to practice cognitive behaviora therapy

#This is the assessment of participants’ self-reported self-efficacy and self-reported motivation. Each item was measured by the visual analog scale on
a10-cm line that represents a continuum between “ no self-efficacy or motivation” and “the strongest self-efficacy or motivation.

All secondary outcomes were reported as mean values.
According to the baseline measurements of our study, 160
participants evaluated their psychotherapy utilization,
confidence, and motivation using self-reported questionnaires.
The internal consistency coefficients (Cronbach a) for these 3
guestionnaires were 0.950, 0.961, and 0.936, respectively.

Procedures

Figure 1 and Table 1 summarize the schedule for enrollment
and posttraining assessments. Participants were evaluated at
baseline (0 weeks), before and after receiving the intervention
training, and at 8 weeks after training. They were also asked to
maintain a daily log of their utilization of the psychotherapy
training program, which included activities such as providing
emotional support and teaching patients breathing techniques
for stress relief. Reminders were sent to participants who did
not complete the 8-week posttraining questionnaires.

Withdrawal From the Program

All participants were free to withdraw from thetrial at any time
without needing to provide a reason. Following the
intention-to-treat principle[15], participantswho did not respond
to the 8-week posttraining assessment were retained in the
analysisaccording to the group to which they were randomized,
regardless of whether they received theintervention. Participants
who withdrew were excluded from the analysis, and their
reasonsfor withdrawal wererecorded. A complete caseanalysis
was conducted, excluding any participantswho withdrew at the
posttraining assessment point.

Data Analysis

All datawere automeatically collected via WenJuanXing through
a WeChat-based link. The data were downloaded from the
WenJuanXing database into a user-specific Excel file. This
study did not include interim analyses, datawere analyzed only
after al had been collected. The trial statistician blinded the
intervention assignment in the data using R software (R
Foundation for Statistical Computing) and SPSS (2013 rel ease;
IBM Corp.).

The primary hypothesis was that, compared with the control
intervention, theintervention group receiving the psychotherapy
teaching program would significantly gain more knowledge
about psychotherapy after training. We also hypothesized that
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the program would lead to increased utilization of psychotherapy
and be associated with improvements in knowledge. The third
hypothesis posited that trainees’ self-reported self-efficacy and
motivation to apply psychotherapy in clinical practice would
increase significantly.

Descriptive statistics were used to assess demographic and
psychotherapy-related characteristics at baseline. Following
normality and homogeneity of variance tests, ANCOVA was
used to analyze the primary outcomes. In the ANCOVA model,
the dependent variable was the change in the knowledge score.
The fixed factor was the group (intervention group or control
group), while the covariates included the mean score of
psychotherapy knowledge a baseline and years of
psychotherapy experience. Pearson correlations and regression
analysis (both linear and binary regression models) were used
to explore factors associated with the knowledge score at
baseline and to assess the increase in psychotherapy utilization
in both the intervention and control groups. The secondary
outcomes—participants psychotherapy utilization, confidence,
and motivation—will also be analyzed in the same manner as
knowledge.

A complete case analysis was performed, excluding any
participants with missing information on the posttraining
assessment. Additionally, a sensitivity analysis of the missing
data was conducted to determine whether the missingness is
random. Demographic information and scoresfor psychotherapy
knowledge, utilization, confidence, and motivation at baseline
were compared between the complete data group and the missing
data group. All testswere 2-tailed, with asignificance level set
at P<.05.

Safety and Adver se Events

Throughout the psychotherapy training program, adverse events
were closely monitored. Participants were encouraged to
communicate any psychotherapy-related issuesor adverse events
encountered during their clinical work. We prompted each
participant to report any adverse events experienced at each
group meeting, and they could also report them at any time. If
participants experienced severe adverse events, they were
encouraged to seek support from apsychologist or psychiatrist.
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We did not anticipate any training-related serious adverse events
(SAEs), such as life-threatening incidents, during this trial.
However, if any adverse events occur, we will document the
SAE, record it on the SAE form, and submit it to the ethics
committee of Sir Run Run Shaw Hospital (the principal
investigator’s affiliation) within 24 hours.

Ethics Approval and Consent to Participate

This study was approved by the ethics committee of Sir Run
Run Shaw Hospital, an affiliate of Zhejiang University School
of Medicine (2024 Ethics Approval File No. 2024-0066). The
trial was conducted in accordance with the Declaration of
Helsinki. Participants were provided with informed consent
before the baseline assessment. After thoroughly reading and
understanding the content of the consent, they received a link
to electronically sign their name at the end of the informed
consent form and submit it via WeChat. Each participant was
informed about the study’s purpose, procedures, measurements,
potential risks, and benefits before recruitment. Informed
consent was then obtained from each participant. Participation
was entirely voluntary, and participants could withdraw from
the study at any time. Coordinating researchers contact
information was provided to all participants for any inquiries
or concerns.

Data Security

The authors utilized the professional version of WenJuanXing,
which features high-level security management, alongside an
applet on WeChat that ensures the secure and confidential
protection of participants data.

Results

This study recruited 160 participants from January 4 to January
12, 2024. The 2-day training program took place on February
3 and February 4, 2024, and the posttraining assessment was
completed on April 1, 2024. Due to withdrawals, incomplete
surveys, and dataloss, we had atotal of 113 participants: 57 in
theintervention group and 56 in the control group. The amount
of data varies for each measure. Data analysis was completed
in August 2024. The results will be published in peer-reviewed
journals. If found to be effective, the psychotherapy training
program and the accompanying program booklet will be made
freely available to the public by the end of the trial.

Discussion

To our knowledge, this will be the first RCT to evauate the
efficacy of a multimodal psychotherapy training program for
medical studentsin China.
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The strength of this study lies in its theoretical framework,
primarily guided by cognitive behavioral theory. With alarge
sample size, this RCT evaluates the efficacy of the
psychotherapy training program using multimodal teaching
methods in China. If effective, this multimodal psychotherapy
training program could be applied nationwide, significantly
enhancing its potential impact on public health. Its expansion
could help HCPs acquire the necessary psychotherapy skillsto
effectively manage patients' psychological issues.

Thereare several limitationsto thisstudy. First, the effectiveness
of teaching and the quality of learning can be influenced by
various factors, such as opportunities to implement
psychotherapy practice, the intensity of clinical work during
thefollow-up period (including theimpact of holidays), and the
availability of continuing education resources. These factors
cannot be adequately controlled in this study. Second, the 2-day
training will take place at Sir Run Run Shaw Hospital, which
may deter participants from other regions of China from
attending the program. Third, there are only 2 main instructors
(Psychiatrist YL and Psychologist TP) involved in thistraining
program. While both have nearly 20 years of teaching and
clinical experience, their individual teaching styles and
characteristics may still influence the overall effectiveness of
the program. Fourth, although this 8-week training program
aimsto enhance the acquisition of therapeutic skills, developing
proficiency in psychotherapy is likely to be a more prolonged
process. Fifth, al measures rely on participants subjective
assessments, which may be influenced by personal biases and
expectations of improvement following theintervention training.
Lastly, we submitted this protocol to the journa during the
recruitment process.

In conclusion, thisis the first RCT to evaluate the efficacy of
a multimodal psychotherapy training program for medical
students in China. If this educational program, which offers
brief and short-term psychotherapy skills training, proves
effective, its nationwide expansion could have a significant
health impact. It provides evidence-based psychotherapy
training—primarily in CBT—for medical students, and its
dissemination will equip HCPs to better manage mental health
issues, such as stress and depression. Therefore, it is crucial to
develop effective psychotherapy training that emphasizes basic
psychotherapy skills. Theresults of thistraining's effectiveness
can offer valuableinsightsfor the future devel opment of training
programs, enabling them to better meet the learning needs of
medical professionals and enhance doctor-patient rel ationships.
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Abstract

Background: Digital health interventions have become increasingly popular in recent years, expanding the possibilities for
treatment for various patient groups. In clinical research, while the design of the intervention receives close attention, challenges
with research participant engagement and retention persist. Thismay be partially dueto the use of digital health platforms, which
may lack adequacy for participants.

Objective: Thissystematic literature review aimsto investigate the rel ationship between digital health platforms and participant
engagement and retention in clinical research. It will map and analyze key definitions of engagement and retention, as well as
identify design characteristics that influence them.

Methods: We will carry out a mixed methods systematic literature review, analyzing qualitative and quantitative studies. The
search strategy includes the electronic databases PubMed, IEEE Xplore, CINAHL, Scopus, Web of Science, APA PsycINFO,
and the ACM Digital Library. The review will encompass studies published between January 2018 and June 2024. Criteria for
inclusion will be the presence of digital health care interventions conducted through digital health platforms like websites, web
and mobile apps used by patients, and informal caregivers as research participants. The main outcome will be anarrative analysis
with key findings on the definitions of participant engagement and retention and critical factorsthat affect them. Quality assessment
and appraisal will be done through the Mixed-M ethods Assessment Tool. Data analysis and synthesis will follow the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 flow diagram. Quantitative data will be qualified
and integrated into qualitative data, which will be analyzed using thematic analysis and synthesis.

Results: The study expects to map and summarize critical definitions of participant engagement and retention, and the
characteristics of digital health platforms that influence them. The systematic review is expected to be completed in June 2025.

Conclusions: This systematic review will contribute to the growing discussion on how the design of digital health intervention
platforms can promote participant engagement and retention in clinical research.

Trial Registration: PROSPERO CRD42024561650; https://www.crd.york.ac.uk/prospero/display_record.php?Recordl D=561650
International Registered Report Identifier (IRRID): PRR1-10.2196/65099

(JMIR Res Protoc 2025;14:e65099) doi:10.2196/65099
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Introduction

In 2022, over 100,000 health care mobile apps were available
in Apple and Google app stores combined [1]. Digital health
care has transformed care delivery through a diverse fleet of
technologies, from mobile apps and wearable devices to
biosensors and the Internet of Things[2]. It offers amyriad of
innovative ways to provide treatments, monitor health

Textbox 1. Key concepts.

conditions, assist, and empower patients with diverse needs to
be more in charge of their health, and enable health care
professionals to deliver better service [3]. Following the
expansion of the digital health care range, digital health (DH)
interventions have also increased exponentialy (Textbox 1).
DH interventions are interventions delivered through digital
technology for the treatment or management of physical or
mental conditions [4].

Digital health intervention

[9,10].

Digital health platforms

Digital clinical research

study.

Resear ch participant

Participant engagement

Participant retention

« Interventions are delivered through digital technologies such as smartphones, websites, wearables, video games, or text messaging [2,5,6]. A
digital health intervention offers guidance, information, and support for a diversity of physical or mental health conditions through a digital
platform. Also commonly referred to as health informatics or eHealth interventions[7]; they are designed to help people avoid, recover from, or
cope with disease and disability or toimprove the quality and safety of health care[8], for example, as self-help or self-guided eHeal th interventions

«  Websites, web-based or mobile apps used to access digital health interventions.

«  Clinicd research is conducted through digital health platforms. It may include digital health interventions, digital data collection, and electronic
Case Report Forms, among other resources. Only digital clinical research encompassing digital health interventions will be considered for this

« Recipients of intervention; for example, patients or informal caregivers.

«  Length and depth of participant’s involvement with the digital health intervention.

«  Duration and continuity of the participant’s involvement with the digital health intervention.

Through onlinetreatments, DH interventions promiseto improve
health care, enhancing accessibility, effectiveness, and
personalization [2,11]. DH interventions are available in
commercia applications, as easily accessible health care, and
as part of clinical research (Figure 1). When conducted as part
of clinical research, they share the same benefits as general

https://www.researchprotocol s.org/2025/1/e65099
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digita health care. DH interventions aso alow for the
development of effective treatments for more patients[11], are
more community-inclusive [12], decrease health disparities
[13], and improve study generalizability and validity [14,15].
Successful clinical research generates evidence that, in turn,
promotes health care improvements[16].

JMIR Res Protoc 2025 | vol. 14 | e65099 | p.24
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Terceiro et al

Figure 1. Digital hedlth interventions are part of general digital health care and clinical research. The latter can be delivered through clinical research

informatics or commercial health platforms and software.

Clinical
Digital research Clinical
health care inforggl research

Digital
health

interventions

In clinical research, DH interventions are designed following
the principles of clinical research informatics (CRI) [4]. CRI is
the use of informatics principles and techniques to conduct
clinical research [4]. DH interventions have the potential to
accelerate the process from initial research to “real world”
outcomes, contributing to increasing scale and distribution, cost
and resource optimization, and facilitating financial auditing
processes [12,16-18]. These principles could also be applied to
DH interventions.

Both engagement and retention of clinical research participants
are crucia intervention research outcomes, but the concepts
have varying definitions. Frequently, different terms for
engagement are used interchangeably, like involvement,
participation, acceptability, and compl etion rates, among others.
Engagement can be described asthe extent and manner inwhich
people actively use a resource [19]. Perski et a [20] define
engagement as two main concepts: (1) a subjective experience,
meaning a state of focus and interest with a temporal
dissociation, and (2) a behavior, described as usage over time.
It is often connected to concepts like adherence, duration, and
frequency that can be quantified through concrete measurements
like opening or using a mobile app, frequency of times, or the
duration of the use [21]. Participant retention, in turn, refersto
the proportion of recruited participants who remained in the
study until its end and at an optimal proportion that does not
compromise the study’s validity [22,23].

In DH intervention research, both engagement and retention
can vary considerably. Intervention dropout from internet-based
treatment for psychological disorders, for example, fluctuates
between 30% and 50% [ 24]. While poor engagement or retention

https://www.researchprotocol s.org/2025/1/e65099

may be due to the intervention quality or outside factors, an
often-overlooked component is the design of DH platforms.
Appraising the DH platforms’ design choices and how they
impact participant engagement and retention could help make
DH interventions better. In this context, there is an untapped
opportunity to explore the practica factors that affect
intervention success. This systematic literature review will focus
on DH platforms’ design choices concerning engagement and
retention and their relationship with research participants
behavior.

Therelationship between DH platforms and research participants
is receiving growing interest, as evidenced by the increase in
research. Studies have examined participant engagement and
retention across various settings, for example, mHealth or
web-based platforms [21,25], focusing on particular patient
groups, for example, older adultswith dementiaor digital mental
health interventions [26-29].

Still, a comprehensive literature review on the relationship
between DH interventions and participant engagement and
retention in digital clinical research has yet to be conducted.
Thisreview aimsto fill the gap by studying DH platforms that
have been used in digital clinical research. We will map the
various definitions that capture the engagement and retention
of research participants in DH interventions. We will further
identify platform design factors and features that hinder or
promote participants engagement and retention. The key
concepts relevant to the review are defined in Textbox 1.
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Methods

This systematic review was submitted for registration with the
International Prospective Register of Systematic Reviews
(PROSPERO) on June 8, 2024 (CRD42024561650), to avoid
bias in conducting and reporting findings. According to the
study’s progress, amendments will be made if necessary [30].

Review Question

The review question was elaborated wusing the
Population-Exposure-Outcome (PEO) statement, asoutlined in
Textbox 2. We chose to apply the PEO as it is regarded as the
more appropriate approach for qualitative inquiries [31]. It is

Textbox 2. Population-exposure-outcome structure.

Terceiro et al

also more suitable for the definition of associations between
particular exposures and factors and rel ated outcomes[32]. The
overal review question is: What factors and aspects promote
research participants engagement with and retention in DH
interventionsin digital clinical research? Thiswasfurther broken
down into 2 specific research questions:

Research question 1: How are engagement and retention of
research participants defined in DH interventions conducted for
clinical research?

Research question 2: What user interface elements, interaction
design, and platform characteristics influence research
participants’ engagement and retention in DH interventions?

Popul ation-exposure-outcome element and description
Population
Research participants who are patients, informal or family caregivers.

Exposure

User interface, interaction elements, and platform characteristics of digital health interventions conducted in clinical research.

Outcomes

Engagement and retention of research participants.

Methodology Choice Rationale

The choice to perform a mixed methods systematic literature
review is due to the number of individual studies that have
already been conducted in digital health care and DH
interventions, providing substantial evidence for the review.

The methodology selected for this systematic literature review
is the mixed methods systematic review (MMSR) [33]. Itisa
standard approach that allows to systematically combine
gualitative and quantitative data[34]. By integrating the findings
of effectiveness (quantitative data) with findings on participants

experiences (qualitative data), MM SR offers a comprehensive
evaluation with balanced data insights [35].

We plan to carry out the MM SR as we expect both data types
to be prevalent in the reviewed studies. By including both data
types, wewill adopt a holistic approach to defining engagement
and retention. For instance, qualitative data can shed light on
the context, patient and informal caregivers experiences, and
barriers to engagement and retention, which quantitative data
alone may not fully capture.

https://www.researchprotocol s.org/2025/1/e65099

Sear ch Strategy

We will analyze studies that (1) offered a DH intervention; (2)
used a DH platform component, such as amobile app, website,
or text-messaging process; (3) collected engagement and
retention-related measurements—quantitative, qualitative, or
both; and (4) presented a digital interface to the research
participants—patients, and informal caregivers—to interact
with the DH intervention. The DH platforms can be designed
specifically for clinical research or not. Commercially available
health applicationswill be considered if they are used for clinical
research purposes.

The search strategy for this systematic literature review was
developed in collaboration with Gorel Sundstrém, a librarian
from Uppsala University, and the researchers involved in this
study, LT, AK, MH, and MIM.

The PEO statement was used to construct the search strategy
(Table 1). The keywords refinement process involved different
approaches: tests conducted by the librarian, consultation of
referenced articlesto analyze the keywordsthey used, and expert
reviews conducted by the research team. The keywords selection
process was performed to ensure the search would capture
studies using various terminol ogies to address the same research
guestions (Multimedia Appendix 1).
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Table 1. Preliminary Web of Science search strategy (to be adapted for the other databases).

Search number

Database search agorithm

User engagement, user retention, and metrics

(“activeuser*” OR Attrition OR “Click rate” OR “Completion rate*” OR “Frequency of use” OR “Follow up” OR Login
OR “log in” OR “Returning user*” OR “Session duration” OR “Signin” OR “Study complet*” OR “Time spent” OR
usage OR “User actions” OR “Use Rate*” OR “User metric*” OR “user session*”)

((Caregiver* OR “Healthy Volunteer*” OR “Research Subject*” OR participant* OR patient* OR subject* OR user*)
NEAR/3 (accept* OR activit* OR adher* OR attitude* OR barrier* OR challeng* OR complian* OR discontinu* OR
Disengagement* OR Dropout* OR Efficien* OR Effectiveness OR engag* OR eva utation* OR experience* OR Finish*
OR involvement* OR interaction* OR obstacle* OR participation* OR perception* OR perspective* OR retention* OR

1
2

satisf* OR visit* OR view*))
3 10R2

Clinical research informatics and digital care

(“Clinica informat*” OR “Clinical research informat*” OR “Clinica trialsinformatic*” OR CRI OR “digital care” OR
eHealth OR e-health OR etherap* OR “e-Mental health” OR “Health informati*” ORiCBT OR “Internet Cognitive Be-
haviora Treatment*” OR “medical informatics*” OR mHeath OR m-health OR mtherap* OR m-therap* OR “Online

((“clinical research” OR “clinical trial*” OR “medical research” OR health OR intervention* OR psychotherap* OR
therap* OR “self-help program*” OR treatment*) NEAR/3 (Computer* OR cyber OR Digital OR electronic OR infor-
matics OR Internet OR Mobile OR Online OR Smartphone OR “ Technology Based” OR “Web based”))

4
Clinical Trial*” OR telerehabilitation)

5

6 40R5

Design and aspects of software or digital platform

7
Combining all topics
8

(“Interaction design*” OR Interface OR Usability OR “User centered design*” OR “Visua design*”)

3AND 6 AND 7

The search will be conducted across a range of electronic
databases. PubMed, |EEE Xplore, CINAHL, Scopus, Web of
Science, APA PsycINFO, and the ACM Digital Library. These
databases are chosen based on their relevance to the research
topic and their widespread use in academic and research
communities.

In addition to the el ectronic database searches, the research team
will use additional search methodsto identify potentia studies
that may not be captured through the database searches. It
includes hand search, which involves manually scanning

Table 2. Population-exposure-outcome inclusion and exclusion criteria

relevant journals, back-forward citation tracking, where we
examine the references of identified articles;, and reference
checking to ensure no valuable sources are overlooked during
the review process.

This systematic literature review will not involve collecting
sensitive personal data.

Study Selection Criteria

The PEO statement was used to outline the eligibility criteria
for study inclusion and exclusion, delineating them by
population, exposure, and outcomes (Table 2).

PEO? Inclusion criteria

Exclusion criteria

Population

on age or gender.

Exposure or environment

QOutcomes Engagement and retention to the study.

Study methods

Publication types
ence papers.

Geographical considerations

Research participants, study participants, patients, informal
caregivers, carers, caregivers, and users. No exclusion based

User interface and interaction design of DH platforms.

Qualitative methods, quantitative methods, mixed methods.

Formally published peer-reviewed journal articles, confer-

Researchers, physicians, doctors, nurses, socia care
workers, social workers, dentists, and hedlth care profes-
sionals.

Engagement and experience related to the intervention
or treatment itself. Experience with content quality (text
and multimedia content).

Efficacy of the treatment, efficacy related to the inter-
vention or treatment itself.

Reviews (systematic, scoping, meta-analysis, etc)

Grey literature, opinion pieces, protocols, reviews

Initially not limited to any geographical area.

8PEO: Popul ation-exposure-outcome.
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Types of Studies

Qualitative Studies

Qualitativeinterviews, focus group discussions, usability studies,
participatory research, participatory design, case studies,
grounded theory research, thematic and content analysis of
textual data, phenomenological studies, narrative research, and
ethnographic observations.

Quantitative Studies

Randomized controlled trials, cohort studies, longitudinal
studies, experimental studies, case-control  studies,
cross-sectional studies, and observational studies.

Mixed M ethods Studies

Studies integrating qualitative and quantitative data collection
and analysis methods within a single research design,
encompassing but not restricted to convergent design, sequential
explanatory design, and sequential exploratory design.

In the case of studies addressing the same DH intervention and
cohort of individuals, only the study with more detailed data
regarding engagement and retention-based measurements will
be considered, unless the studies present different aspects of
the 2 mentioned subjects.

Studiessuch asgray literature, editorials, letters, opinion papers,
and theses and dissertations will be excluded.

Time Period

The study will consider articles published from January 2018
to June 2024. This 7-year publication window was chosen
because of the rapid evolution in the technology and health
informatics domain. Thetimeframe also covers DH intervention
platforms developed before and after the COVID-19 pandemic
[36].

Language

Due to resource constraints, the study will exclusively include
articles published in English. The research team acknowledges
that this approach limits the inclusion of studies performed in
different parts of the world and published in other languages.

Study Screening

First, a search conducted by an independent librarian will
identify potentially eligible studies based on predefined
keywordsthat consider theinclusion and exclusion criteria. The
results from this initial search will undergo deduplication:
Duplicates will be identified and removed using EndNote
(version 21; Clarivate), using the Bramer et al [37] guidelines.

https://www.researchprotocol s.org/2025/1/e65099
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The remaining studies will then be imported into Covidence
[38]. There, data will be screened in two steps: (1) title and
abstract screening, and (2) full-text screening. During the first
step, at least 2 reviewers will independently review the titles
and abstracts, blinded to the authors' names, and each other’s
review decisions (ie, double-blinded) [38]. After, the potential
articles will have their full text screened, filtered, and
categorized according to the predefined inclusion and exclusion
criteria. Inthe event of disagreements between the 2 reviewers,
at either stage of the review process, athird reviewer (LT) will
be consulted to reach a consensus.

Data Extraction

The dataextraction will use astandardized dataextraction form
elaborated by the research team. Theform isdesigned to capture
study information such as (1) identification: study 1D, authors,
year, country, publication type, and analysis type (qualitative,
guantitative, and mixed-methods); (2) characteristics: research
participants' characteristics, age, sample size, intervention
description, digital platform or software, and the medium used;
(3) results: engagement and compl etion measurements, results
and findings presented in qualitative and quantitative data, and
measurement tools.

Other information may be added asthe research team considers
it relevant to the analysis. One reviewer will independently
extract the data, and asecond reviewer will check it for accuracy
and completion. The extracted information will be organized
in a previously formatted table in Microsoft Excel. Qualitative
data regarding results and findings will also be collected. The
qualitative data will be analyzed using NVivo (version 14;
Lumivero) afterward.

Quality Assessment and Appraisal

The study plans to use the mixed-methods assessment tool
(MMAT) for quality assessment and critical appraisal [39].
MMAT provides a systematic approach to assessing quality
criteriaon avariety of study designs, such asqualitative studies,
guantitative randomized controlled trials, quantitative
nonrandomized, quantitative descriptive, and mixed-methods
studies[40]. Using MMAT, we will evaluate the studies’ clarity
of the research question, appropriateness of the study design,
data collection methods, data analysis, and interpretation of
results.

Data Analysisand Synthesis

The study selection procedure will be visualized through the
PRISMA 2020 flow diagram, as seen in Figure 2 [41].
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Figure2. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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Data related to the identification of a given study and its
characteristics will be organized in summary tables. As the
review question stipulates the inclusion of a wide range of
research designs, including qualitative and quantitative designs,
the main results from our investigation will be organized into
major themes and subthemes, and key findings on terms will
also be presented. If significant differences and patterns arise,
such asthoserelated to health conditions, age, or digital literacy,
thematic clustersfor analysis will be delineated. Since the data
will potentially arise from diverse study designs, quantitative
data will be submitted to a data transformation process to be
qualitized to be converted into qualitative data in the form of
themes and categories and afterward summarized in anarrative
synthesis to alow further integration with qualitative data
[35,42,43]. Once qualitative and quantitative dataareintegrated,
they will be compiled through a thematic analysis in order to

https://www.researchprotocol s.org/2025/1/e65099

identify the main concepts regarding engagement and retention.
The codes for thisinvestigation will be developed by one of the
reviewers and checked by at least 1 member of the research
team. The codes will be built using the Persuasive System
Design framework devel oped by Oinas-K ukkonen and Harjumaa
as a bhasis [44]. Kelders et al [25] have aready applied this
framework in the digital health area. A total of 2 independent
reviewers will conduct the coding, and discrepancies and new
codeswill be discussed between the 2 reviewers. If no agreement
is reached, a third reviewer will be consulted to reach a
consensus. Afterward, the major themes and subthemeswill be
summarized in a narrative synthesis. One of the authors will
compose the narrative synthesis, and a second author will assess
and provide appraisal.
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Dissemination Strategy

The results of this study will be disseminated as a scientific
publication in a peer-reviewed journal and presented at
conferences. Plain-language summaries will also be produced
to sharein various channels, such as social media, ResearchGate,
and technology and health care websites.

Ethical Considerations

According to the Ethical Review Data (2003:460) by the
Swedish Ethical Review Authority, ethical approval will not be
required for this research.

Results

As of June 2024, the literature review has conducted 2 pilot
searchesto test and refine keywords and verify theinitial quality
of results. The results are expected to be published as a
systematic literature review and submitted for publication in
June 2025.

Discussion

Principal Findings

In light of the potentia benefits of technology in clinical
research, DH intervention design demandsfurther investigation,
to mediate the relationship between research participants and
the technology. As highlighted by Johnson [45], connected
technologies have provided many new opportunitiesin clinical
research in recent years, such asincreasing research awareness,
recruitment options, and delivering interventions and treatments.
Achieving a high rate of participation required to ensure the
quality of an investigation is still a challenge. To meet these
opportunities, CRI researchers and devel opers becoming more
aware of the importance of developing adequate software for
research participants to expand intervention. Although a
“user-centric” approach has  increased  through
participant-centered initiatives, digital clinical research is still
on the journey to find ways to reduce the time and labor
requirements that hinder participant involvement [14,46].
Offering a proper setting to a pluraity of participants is
fundamental to guaranteeing clinical research quality; otherwise,
CRI risks increasing health care inequalities and disparities.
DH interventions that do not consider socioeconomic factors
such as financial situation, race, ethnicity, age, education, and
digital literacy present higher chances of producing
intervention-generated inequalities, increasing the digital divide,
and may only benefit the already more advantaged populations
[6,9,47].

Terceiro et al

Intervention researchers havelong experimented with strategies
for engagement and retention. Intervention factors like
acceptability and feasibility of devices and technology, system
usability, visual design, content, and adaption to literacy levels
have been found to affect participant behaviors. These factors
commonly influence access conditions by minimizing attrition
but do not necessarily guarantee engagement, retention, and
adherence. Importantly, engagement and retention may be
promoted by factorsthat pertain to the particular characteristics
of thedigital platformsand software. Here areincluded platform
usability and design, but also and others are research-based
strategies, such as compensation, incentives, or rewards [21].
Interaction features can aso incentivize participant’s
engagement and retention. These could be in the form of (1)
gamification, (2) reminders or notifications, (3) socia support
provided within the DH intervention, (4) personalization, and
(5) content tailored to participants physical and cognitive
abilities[21,25,26]. Understanding how platform design choices
interact with participant behavior in DH interventions has
become acrucial consideration for intervention research.

Limitations

Summarizing the key DH platform factorsthat affect participant
engagement and retention given the variability of intervention
designs, target participant groups and DH platform mediums
may be challenging. Given the heterogeneity of the reviewed
studies, we may have to focus only on some participant
populations or DH platforms or include only broad trends in
the narrative synthesis. Preliminary research, however, showed
that concepts like personalization and fit to participants
conditions and needs are commonly important design factors,
as discussed in previous literature [ 11].

Implications

We foresee that this review will serve as a useful resource to
those developing DH interventions, but may not be versed in
DH platform design. By summarizing key platform design
characteristics that affect participant behavior on the platform
and, by proxy, the intervention, the review will be particularly
relevant to intervention researchers.

Conclusions

Systematic reviews are considered one of the most informative
sources of research evidence and have supported
decision-making in health care in recent decades [40,48].
Acknowledging the relevance of thisresource, thisreview aims
to contribute to the growing field of digital clinical research and
patient-centered design, providing a comprehensive reference
for developing more engaging and effective digital platforms
and software for clinical research.
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Abstract

Background: Functional abdominal pain disorders (FAPDs) are common in young people and are characterized by persistent
or recurrent abdomina symptomswithout apparent structural or biochemical abnormalities. FAPDs are associated with diminished
quality of life, school absence, increased health care use, and comorbid anxiety and depression. Exposure-based internet-delivered
cognitive behavioral therapy (ICBT) has demonstrated efficacy in alleviating abdominal symptoms and improving quality of life.
However, a deeper understanding of effect mechanisms and identification of possible additional treatment targets could refine
treatment.

Objective: This protocol paper aims to describe a study focusing on children and adolescents undergoing ICBT for FAPDs,
aiming to further investigate the underlying mechanisms of effect.

Methods: Children (8-12 years), adolescents (13-17 years) with FAPDs, and their respective parents will be included for 10
weeks for ICBT. First, detailed trajectories of effect are examined through a randomized single-case design study involving 6
children and 6 adolescents (substudy 1). Following this, an open-ended explorative pilot study with 30 children and 30 adol escents
explores potential illness-related cognitive biases and interoceptive accuracy before and after treatment (substudy 2). Finaly,
spanning across these 2 substudies, including all parents from substudies 1 and 2, we will assess parental distress and illness
worries before and after treatment, and how these factorsimpact the treatment adherence and outcomes of the child or adolescent
(substudy 3).

Results. Recruitment of participants began in June 2022 and is finalized for substudy 1 and ongoing for substudies 2 and 3.
Recruitment is expected to be completed by January 2025, with final data collection during April 2025.

Conclusions: The findings have the potential to contribute to the ongoing improvement of specialized psychological treatment
for FAPDsin young people.
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Introduction

Functional abdominal pain disorders (FAPDs) affect upto 15%
of children and adolescents and are characterized by recurrent
or persistent abdominal pain and other debilitating
gastrointestinal symptoms such as changesin defecation patterns
and nausea [1,2]. The disorders are associated with reduced
quality of life, high absence from school, and increased health
care use [3]. Psychiatric comorbidities, especially anxiety and
depression, are prevalent [4] and up to 40% persist in reporting
abdominal symptoms into adulthood [5].

The pathophysiology of FAPDs is not fully understood but
recent research suggests a biopsychosocial perspective where
the complex interactions of physiological processes such as
visceral hypersensitivity, psychological factors like emotional
distress and anxiety, and socia factors including family
dynamics and environmental influences can contribute to the
development and maintenance of gastrointestinal symptoms
[6]. These factors combined are related to altered processing of
sensory stimuli along the brain-gut axis with persistent or
recurrent experience of abdominal pain and other gastrointestina
symptoms [7-10]. This atered processing can be understood
within the framework of predictive processing, a theory
suggesting that the brain consistently evaluates predictions
regarding sensory inputs and discrepancies from these
predictions[11]. Crucial factors contributing to the devel opment
of maladaptive predictive processes encompass cognitive biases
marked by symptom-related fear and catastrophizing with an
attentional biastoward pain or gastrointestinal stimuli [12-15].
This may be accompanied by the avoidance of situations
expected to trigger symptoms [4,16-18] and changes in the
interoceptive ability to sense, process, and interpret body signals
[19]. Parental behaviors, such as solicitous responses, fearful
communication about symptoms, and encouraging avoidance
of situationsthat may provoke symptoms, can further influence
the child’s perception of bodily stimuli [20-23].

In summary, understanding the pathophysiology of FAPDs
involves navigating a complex system of various factors and
processes. Consequently, treatment may encompass different
targets, including both child-specific and contextual, that is,
typically parental -specific factors.

In line with this, cognitive behavioral therapy (CBT) is the
treatment supported by the strongest evidence of effect [24-26],
with its main focus on restructuring potential child
symptom-related maladaptive cognitions, emotions, and
behaviors, and often with parental involvement. Swedish studies

https://www.researchprotocol s.org/2025/1/e58563

have documented the efficacy of internet-delivered cognitive
behavioral therapy (ICBT) aimed at children and adolescents
with FAPDs and their parents [27-29]. The ICBT focuses
especialy on exposure exercises and parental management of
their child or adolescent’s symptoms. By enabling the child or
adol escent to manage symptomsin previously avoided situations
and thereby minimizing the gastrointestinal-specific fear, the
treatment reduces the proposed viscera hypersensitivity, which
over time leads to fewer abdominal symptoms.

Still, a proportion of the young patients do not improve from
ICBT as the number needed to treat has been reported to be
around 4, meaning approximately 4 patients must receive the
treatment for 1 additional patient to experience adequate
symptom relief [27,29]. Therefore, a deeper understanding of
the mechanisms of change and the potential influence of
additional modifiable factors on the treatment effect isrequired
to improve treatment effects even more.

In the current study, we will evaluate trandlated versions of the
Swedish ICBT for children and adolescents with FAPDs in a
Danish context. The treatments target both children (aged 8-12
years) and adolescents (aged 13-17 years) and their parents,
which provides a unique possibility to examine both child or
adolescent and parental factors before and after treatment. The
aims of the study are to (1) investigate the detailed trajectory
of the effect of ICBT in children and adolescents with FAPDs,
(2) explore potential illness-related cognitive biases and
interoceptive accuracy in children and adol escentswith FAPDs
compared with healthy controls, and if thesefactors are changed
after ICBT, and (3) exploreif parental distress, illnessworries,
and behaviors may impact the child or adolescent’s treatment
adherence and outcome.

Thisprotocol articleisreported following the SPIRIT (Standard
Protocol Items Recommendations for Interventional Trials)
guidelines[30].

Methods

Study Design

The study includes 2 recruitment phases. The first phase
concerns a single case experimental design (SCED) study
(substudy 1) with a total of 12 patients (6 children and 6
adol escents, respectively). The second phase concerns an open
pilot study on cognitive biases and interoceptive accuracy
(substudy 2) with a total of 60 patients (30 children and 30
adol escents, respectively).
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Consequently, atotal of 72 children and adolescents, dlongwith ~ worries will be assessed before, during, and after the treatment
a corresponding number of parents, will undergo ICBT for inall included parents (substudy 3; Figure 1).
FAPDsthroughout the entire study. Parental distressand illness

Figure 1. Overal study design. BY-GIS: biases in youth toward gastrointestinal-related stimuli; DSQ: daily short questionnaire; HRD: heart rate
discrimination; ICBT: internet-delivered cognitive behaviora therapy; ICD-10: International Statistical Classification of Diseases, Tenth Revision.
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Agsezzment

n=80*

Inclusion
Substudy 1
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5 weeks DSQ during treatment
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v
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Y

Study Setting and Recruitment

Children and adol escents diagnosed with FAPD will bereferred
to the project from pediatric departments located at 4 hospitals
(1 university hospital and 3 regional hospitals, respectively) as
well as from private pediatric practitioners in the Central
Denmark Region. Dueto aslow referral rate of adolescents, we
have been granted permission from The Central Denmark
Region Committees on Health Research Ethics to expand the
inclusion areato include additional regions (the North Denmark
Region and the Region of Southern Denmark). Wewill maintain
continuous communication with referring pediatriciansto ensure

https://www.researchprotocol s.org/2025/1/e58563
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Substudy 2 Substudy 3
Cognitive bias and Parental distress and
interoception iliness worries

n=60 patients n=72 parents

First task: Baseline
BY-GIS questionnaire
HRD
v
Mid treatment
questionnaire
v v
Second fask: End-of-treatment
BY-GIS guestionnaire
HRD
v

Follow-up
questionnaire

sufficient participant enrollment. This will include in-person
meetings, emails, and newsletters.

Eligibility Criteria

Eligible participantswill beinvited for an assessment interview
at the Department of Child and Adolescent Psychiatry, Aarhus
University Hospital Psychiatry. The assessment will include
psychiatric comorbidities, such as neurodevelopmental disorders,
mood disorders, and suicidal risk, systematically evaluated
according to the ICD-10 (International Satistical Classification
of Diseases, Tenth Revision) diagnostic criteria. Assessments
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will be performed by medical doctors who are either trainees
or specialistsin child and adolescent psychiatry.

Inclusion Criteria

First, age 8-17 years. Second, aprimary diagnosis according to
the ROME-1V criteria of one of the FAPD subtypes—irritable
bowel syndrome (IBS) or functional abdominal pain not
otherwise specified (FAP-NOS) documented by the child's
regular pediatric physician [31]. The somatic eval uation includes
recommended routine medical investigations, that is, growth,
fecal calprotectin, and blood samples (TSH [thyroid stimulating
hormone], tota IgA [immunoglobulin A], IgA-tissue
transglutaminase, complete blood count, C-reactive protein
analysis, and liver enzymes). Third, stable dosage of regular
FAPD-related medication such as laxatives, antidiarrheal
medicines, or psychopharmacological medication during the
past month.

Exclusion Criteria

First, another medical or psychiatric disorder that better explains
the symptoms. Second, severe child psychiatric or socia
problems (eg, high level of suicidal ideation, school absence of
more than 40% during the past month, or ongoing substance
abuse). Third, ongoing psychological treatment. Fourth,
insufficient language or computer skills (patients and parents).
Fifth, severe family problems (eg, child maltreatment, parental
substance abuse or severe psychiatric illness, and custody fight).

Intervention

Translation Procedure

For thisstudy, the Swedish ICBT programsweretranslated into
Danish. The trandation procedure was stepwise; first, a direct
translation was performed by native Danish speakers familiar
with the Swedish language; second, a mutual discussion of the

https://www.researchprotocol s.org/2025/1/e58563
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Danish trandation took place within the research group,
including a discussion of problematic sentences or wordings,
third, remaining issues were discussed with the Swedish authors,
and a final consensus on the Danish trandation was reached.
Thistranslation was reviewed by both a Danish language expert
and a clinician with experience with the patient group to make
further refinements. Finally, in the last step, the revised
translation was reviewed again by the Danish research group
for final adjustments.

Design and Content of Treatment

The 4 distinct ICBT programs used in this study are targeted
children (8-12 years), adolescents (13-17 years), and the parents
of each group, respectively. The treatment lasts for 10 weeks
and consists of 10 modulesfor children, adolescents, and parents
of children (with anew module every week) and 5 modules for
parents of adolescents (with a new module every other week).
An overview of treatment content can be seen in Table 1. The
programs include sections with videos, exercises, and quizzes
designed to actively engage the child or adolescent in the
treatment. Psychoeducation regarding FAPDs, detection of
avoidance behavior, a brief mindfulness exercise called “ SOL
(Stop, observe, let go)” and graded repeated exposure exercises
comprise some of the central components covered in the
programs for both children and adolescents. The first modules
of treatment introduce the above-mentioned concepts whereas
later modules focus on repeated exposures. The purpose of
“SOL” is Stopping, Observing how the stomach feels, and
L etting go of the focus on the stomach and continuing with the
activity. The parental programs emphasi ze supporting their child
or adolescent’s exposure, decreasing attention to their child or
adolescent’s abdominal symptoms, and prioritizing shared
positive activities. Each module ends with planning of the
homework assignments which are evaluated first thing in the
next module.
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Table 1. Overview of the content of treatment for each module.

Skovslund Nielsen et al

Module Children (8-12 years) Parents Adolescents (13-17 years) Parents
1 «  Introduction to the treat- «  Introduction to the treat- «  Introduction to the treat- « Introduction to the treatment
ment format ment format ment format format
«  Psychoeducation on « Positive attention o  PsychoeducationonFAPDs «  Focus on positive attention
FAPDS? (video) «  Focus shift (video) and shared moments
«  Mapping “stomach behav-  * Mapping common parental .  Setting treatment goal's «  Mapping common parental
iors” (control, avoidance, behaviors «  Homework: self-monitoring behaviors
safety) . Handling personal frustra- «  Homework: Shared positive
+  Setting treatment goals tions _ moments
. Homework: Self-monitor- *  Homework: Focus shift,
ing breaks, involving peers
2 o  Psychoeducationonimpact «  Golden moments «  Mapping “stomach behav-
of thoughts and “SOL” b .  Board game with rewards iors’ (control, avoidance,
(video) for exposure exercises. safety)
. Congtructing an exposure ~ * Homework: Golden mo- « Behavior analysis
hierarchy. ments, focus shift, planning «  Homework: Behavioral ex-
. Homework: Utilize “SOL” rewards’ periment (avoiding “stom-
in everyday situations. ach behaviors”)
3 « Behavior andlysis «  Supporting child'sexposure «  Psychoeducationonimpact «  Psychoeducation on FAPDs
«  Psychoeducation on expo- exercises of thoughts and “ SOL” (video)
sure exercises (video) «  Managing school absences (video) «  Acknowledging and shifting
« Homework: Exposureexer- «  Homework: boardgamere- «  Toilet habits (frequent vis- focus to reduce symptom fo-
Cises. wards, golden moments, fo- its, urgency) cus
cus shift «  Homework: “SOL” and «  Homework: Shared positive
new toilet habits moments, letting go of
parental behaviors, focusing
on aternative adolescent be-
haviors
4 « Toilet Habits (frequent viss «  Parental stressand recre- «  Psychoeducation on expo-
its, urgency) ational activities sure exercises (video)
« Behavior andlysis «  Homework: recreation, « Behavior analyses
«  Homework: Exposure exer- golden moments, board «  Construct exposure hierar-
cises, new toilet habits, game rewards, focus shift chy
“SoL” « Homework: “SOL,” toilet
habits, finish exposure hier-
archy
5 «  Repetition «  Repetition »  Exposure exercises «  Encourage and support the
. Behavior Analysis «  Mapping challenges « Anticipatory anxiety adolescent’s exposure
o Homework: Exposureexer- «  Homework: recreation, «  Emotiona versus behav- »  Psychoeducation on exposure
cises, toilet habits, eliminat- golden moments, board ioral goals exercises (video)
ing safety behaviors, “ SOL” gamerewards, focusshift «  Homework: Exposureexer- «  Homework: Shared positive
cises, “SOL,” toilet habits. moments, support and encour-
agement, support adoles-
cent’s exposure
6 « Positive analysis of new o  Problem-solvingwithchild «  Further details on exposure

behaviors

Advancing exposure diffi-
culty

Homework: Advancing ex-
posure exercises, toilet
habits, “SOL”

Homework: recreation,
golden moments, board
game rewards, focus shift,
problem-solving

and rewards

Homework: Exposure exer-
cises, “SOL,” and toilet
habits
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Module

Children (8-12 years)

Parents

Adolescents (13-17 years)

Parents

7 « Positive behavior analyses «  Parental behavior analyses
«  Evauation of Treatment in child interaction
Goals (from Module 1) . Homework: recreational,
«  Homework: Exposure exer- golden moments, board
cises, toilet habits, “SOL” game rewards, focus shift
8 « Positive behavior analyses «  Review of progress
e Advancing exposurestoa «  Reward for efforts
“Super Hard Day” . Homework: recreation,
«  Homework: Exposure exer- golden moments, board
cises, the “ Super Hard game rewards, focus shift,
Day,” toilet habits, “ SOL” parental reward
9 o  Treatment repetitionusing «  Progress evaluation
quizzes «  Challenge evaluation
«  Progressevaluation . Homework: recreation,
«  Homework: Fina exposure golden moments, board
exercises, toilet habits, game rewards, focus shift.
“SOL"
10 o Treatmentgoal and expo- .«  Parental behavior evalua-

sure hierarchy evaluation
“Stomach behavior” evalua
tion (comparison with mod-
ulel)

Future training and relapse
prevention plan

tion (comparison with mod-
ulel)

Future training and relapse
prevention plan

Level up exposure exercises
Homework: Exposuresexer-
cises, “SOL," toilet habits

Emphasison more challeng-
ing exposures

Homework: Challenging
exposure exercises, “SOL,"
toilet habits

Focus on how to further
challenge oneself.
Homework: Exposure exer-
cises

Treatment goal and expo-
sure hierarchy evaluation

“ Stomach behavior” evalua
tion (comparison with mod-
ulel)

Future training and relapse
prevention plan

Managing personal frustra-
tions

Engaging in recreationa ac-
tivities

Listening effectively
Homework: Shared positive
moments, support and encour-
agement, support adoles-
cent’sexposure, active listen-
ing, parental recreation

Review of treatment
Parental behavior evaluation
(comparison with module 1)
Future training and relapse
prevention plan

3FAPDs: Functional abdominal pain disorders.

bsoL: Stop, observe, let go.

Modifications and Web Page

The Danish versions of the ICBT programs were pretested in
2 children and 2 adolescents with biweekly feedback from the
patients and parents on overall experience and content
(telephoneinterviews performed by aresearch assistant). Minor
modificationswere performed, mainly in the adolescent program
where the IBS treatment was adjusted to include IBS and
FAP-NOS. Furthermore, the mindfulness exercise “SOL” was
integrated in the adolescent program to further support the
process of |abeling thoughts and sensations.

https://www.researchprotocol s.org/2025/1/e58563

RenderX

All treatment elements are delivered through a web page
specifically designed for this study (Figure 2). Each family will
choose 1 primary parent to participate in the treatment at the
assessment. All 4 treatment programs are supported by a
therapist who provideswritten feedback after each module. The
affiliated therapists will be psychologists and medical doctors
with knowledge of CBT. They will receive weekly supervision
from Danish specidlists in CBT and further supervision from
the Swedish research team, who developed and tested the
original programs.
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Figure 2. Screenshot of the start page for the Danish treatment programs (all text is translated from Danish to English).

Functional abdominal pain disorders

Welcome to mystomachpain.dk (minemavesmerter.dk)

At this website treatment programs for functional abdominal pain disorders

are available. A referral from a pediatrician is necessary to receive the online

treatment. Atthe moment, the treatment is solely given for research purposes.

You can find additional information about each treatment program below.

Adolescents
(13-17 years)

Children
(8-12 years)

Treatment program
for adolescents
with functional
abdominal pain
disorders

Treatment program
for children

with functional
abdeminal pain
disorders

M easures

Measuresin the Single Case Design Study (Substudy 1)

Children and adolescentswill answer adaily short questionnaire
(DSQ) throughout a pretreatment baseline period, randomized
to last between 5 and 15 days, throughout the 10 weeks of
treatment, and for afinal 7-day follow-up period 3 months after
treatment. The DSQ isan 8-item questionnaire, designed in line
with the SCRIBE (Single-Case Reporting guideline In
BEhavioural interventions) guidelines[32], addressing specific
targets of the intervention, with items from different validated
questionnaires for children and adolescents [32,33]. The full

Textbox 1. Daily short questionnaire (DSQ).

Parents of children Parents of adolescents

(8-12 years) (13-17 years)
Treatment program Treatment program for
for parents of parents of adolescents
children with with functional
functional abdeminal abdominal pain

pain disorders disorders

DSQ questionnaireisshown in Textbox 1. The primary outcome
in the SCED study is the level of gastrointestinal symptoms
assessed using 2 items from the Pediatric Quality of Life
Inventory (PedsQL) Gastrointestinal Symptoms Questionnaire
[34]. Secondary outcomes include illness worries, avoidance
behavior, and level of pain acceptance as measured by the
Visceral Senditivity Index (VSl), irritable bowel syndrome
behavioral response questionnaire (IBS-BRQ), and the Chronic
Pain Acceptance Questionnaire — Adolescent Short Form
(CPAQ-AB), respectively [35-37]. Theitems have been modified
into questions concerning the last 24 hours and are rated on a
0-10 scale (“not at all” 0, “all thetime” 10).

During the last 24 hours, on ascale from O (not at al) to 10 (all the time)
1) Did your stomach hurt?

2) Did you feel discomfort in your stomach?

3) Did you worry about the problems in your belly?

4) Were you frightened when you felt discomfort in your belly?

5) Did you avoid going out in case you had belly problems?

6) Did you spent more time on the toilet than you ideally would like?

7) Did you do things that are important and things that are fun even though you have problemsin your belly?

8) Has the most important thing been to keep your symptoms under control whenever you did something?

Measureson Cognitive Biasand | nteroception (Substudy
2)

Cognitive biases will be assessed before and after treatment
using a newly developed experimental design with a
computerized web-based task: biases in youth toward
gastrointestinal-related stimuli (BY-GIS) [38]. The BY-GIS
task consists of a combination of a word task, which is a
modified version of the Health Norms Sorting Task [39-41] and
apicture task inspired by Gehrt et al [42]. The BY-GIStask is
adapted to be appropriate for children and adolescents, featuring
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gastrointestinal-related stimuli (ie, words related to abdominal
symptoms and pictures of food, leisure, and school situations).
The BY-GIS task has 3 phases—encoding, free recall, and
recognition. In the encoding phase, participants are asked to
rate words and pictures presented to them. In the free recall
phase, participants are instructed to recall as many words and
pictures from the encoding phase as possible, and in the
recognition phase, they are presented with words and pictures
from the encoding phase along with new words and mirror
images of the original pictures. They are then asked to mark
which items have been presented to them before. The
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development, test, and full procedure of the BY-GIS task are
described by Bjerre-Nielsen et al [38].

Interoception will be investigated before and after treatment
using a psychophysical measure of cardiac interoception, that
is, the heart rate discrimination (HRD) task, developed by
Legrand et al [43]. During the HRD task, participants havetheir
heart rate monitored using a pulse oximeter while they are
presented with auditory and visual stimuli from acomputer and
answer questions about their sensations of heart rate and
subjective confidence in their answers. Thereby, the
interoceptive performance (psychometric threshold, slope, and
reaction time) and the metacognitive performance (confidence)
can be measured. In collaboration with researchers from the
Center of Functionally Integrative Neuroscience at Aarhus
University, the task was adapted for a younger age group and
pretested in 3 children and adolescents. Adaptations consisted
of shortening the test by reducing the number of repetitions of
trials, as well as replacing written instructions about the
conduction of thetest with direct oral guidance from aresearch
assistant.

https://www.researchprotocol s.org/2025/1/e58563
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For both studiesin substudy 2, wewill perform parallel studies
on healthy controls. The BY-GIS task was already tested in 96
healthy controls [38], and the interoception test setup will be
performed in 60 healthy controls (all aged 8-17 years).

Measures of Parental Factors and Child Treatment
Effects (Substudy 3)

To assess how parental distress, illness worry, and behavior
impact the child’s overall treatment effects in various domains
and treatment adherence, all participating parents and children
or adolescents in the ICBT programs will answer extensive
guestionnaires before assessment (T1: baselineg), halfway
through treatment (T2: mid-treatment), at end of treatment (T3:
end of treatment), and 3 months after the end of treatment (T4:
follow-up; Figure 1). Furthermore, the number of completed
treatment modules will be obtained from the treatment web
page after the end of treatment. The specific measures to be
used are shown in Table 2 and described subsequently.
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Table 2. Overview of questionnairesin substudy 3.

Skovslund Nielsen et al

Outcome Instrument Time points and respondents®
T1 T2 T3 T4
Parental factors
Parental distress SCL-8P [44,45] P =] =) p
Parental illness worries HAPY S° [46,47] P P P P
Parental illness behavior ARCS™€ [48-50] P P P P
Child treatment effects
Main measures
Gastrointestina symptoms PedsQL Gastrof [34] C,A P C AP C AP C,A P
Pain intensity Faces Pain Rating Scale — revised [51,52] C AP CAP C AP C AP
Additional measures
Quality of life PedsQLY [53] C AP C AP C AP C AP
Overall symptom load cssi"[54] C,A,P CAP C,AP
Depressive symptoms MFQS' [55,56] C A CA C A
General anxiety SCAS Y [57,58] CA,P C,ALP  CAP
Gastrointestinal anxiety vSI¥-short [35,59] C.A C.A C.A C.A
Avoidance and control behavior IBS—BRQ—CI [36,60] CA C A C A CA
IlIness perception B-IPQ™ [61,62] C.AP CAP CAP CAP
IlIness worries CIAS™O [63] C A C A C A C A
Pain acceptance CPAQ-A8PI[37] C.A C.A C.A C.A
Other measures
Adverse events Yes or no, and open question AP
Treatment satisfaction ESQ’ [64] C.AP
School absence Hours past month AP AP AP AP
Work absence Days past month P P P P

2Time points; T1: baseline, T2: mid-treatment, T3: end-of-treatment, T4: follow-up; Respondents: C: child, A: adolescent, P: parent.
bscL-8: Symptom Check List-8.

CHAPYS: The Health Anxiety by Proxy Scale.

dARCS: Adult Responses to Children’s Symptoms.

®The monitor and protect subscales.

fPedsQL Gastro: Pediatric Quality of Life Inventory — Gastrointestinal symptoms.

9PedsQL : Pediatric Quality of Life Inventory.

RCsSI: Children's Somatic Symptom Inventory.

M FQS: Mood and Feelings Questionnaire Short.

iscass: Spence Children Anxiety Scale — Short.

kvSI: Visceral Sensitivity Index.

il BS-BRQ-C: irritable bowel syndrome behavioral response questionnaire — Child-adapted short version.
MB-1PQ: Brief 11Iness Perception Questionnaire.

"CIAS: Childhood IlIness Attitude Scale.

®The fear factor subscale.

PCPAQ-A8: Chronic Pain Acceptance Questionnaire — Adolescent Short Form.

90ne question from the pain willingness factor, one from activity engagement.

"ESQ: Modified Experience of Service Questionnaire.
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Parental Factors

Parental distresswill be assessed by the Symptom Checklist-8,
an 8-item subscale from the Symptom Checklist Revised-90,
screening for emotional symptoms. Items arerated on a5-point
scale from 0 “not at al” to 4 “awhole lot,” with atotal range
from 0 to 32. Higher scores indicate more emotional distress
[44,45].

Parental illnessworries will be assessed by the Health Anxiety
by Proxy Scale (HAPYS), a newly developed questionnaire
assessing parents’ worries about their child’s health [46]. The
guestionnaire covers 26 items about health anxiety by proxy,
rated on a 5-point scale (from 0 “not at al” or “never” to 4 “a
wholelot” or “most of thetime"), with a sum score range from
0 to 104. In addition, there are 6 items about the impact of the
worries rated on a 4-point scale (from 0 “no” to 3 “yes,
severely”), with a sum score range from 0 to 18. Higher scores
indicate a high level of health anxiety by proxy and the impact
of the anxiety, respectively. HAPY Sisavalid measure of health
anxiety by proxy with good psychometric properties, including
high internal reliability and known-groups validity [47].

Parental illness behavior will be measured by the Adult
Responses to Children’s Symptoms, which is originaly a
29-item questionnaire [48]. In this study, 2 subscales (monitor
and protect subscales) comprising 15 itemswill be used. Items
are rated on a 5-point scale from 0 “never” to 4 “aways’ with
a score range from 0 to 60. Higher scores indicate a higher
degree of monitoring and protective responses [49,50].

Child or Adolescent Treatment Effects—Main Measures

Gastrointestinal  symptoms will be assessed by PedsQL
gastrointestinal symptoms [34]. Thisis a 9-item questionnaire
assessing gastrointestinal symptoms related to functional or
organic gastrointestinal diseases, during the past month, on a
5-point scale from 0 “never” to 4 “almost aways.” Scores are
reversed and transformed into a 0-100 scale, with high scores
indicating greater quality of life. Pain intensity will be assessed
by the Faces Pain Rating Scale — revised (FPS-R) [51]. The
FPS-R score includes 6 pictures of faces, each showing an
increasing amount of pain and scored on a 2-step scale between
“no pain” (0) and “worst pain” (10). The scale is validated in
children and adolescents and found to be sensitive to change
[52].

Child or Adolescent Treatment Effects—Additional
Measures

Quiality of life will be measured by the 23-item PedsQL [53],
which is awidely used questionnaire to assess quality of life
during the past month in children and adolescents. Items are
scored on a 5-point scale from 0 “never” to 4 “amost always.”
Scores are reversed and transformed into sum scores between
0 and 100, with high scores indicating higher quality of life.

Overal symptom load will be assessed by the Children’'s
Somatic Symptom Inventory. It measures somatic symptoms
during the last 2 weeks using 24 items, rated on a 5-point scale
from 0 “not at al” to 4 “awhole lot,” with a range in scores
from 0 to 96. High scores indicate a high symptom load. The
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guestionnaireisfound to bereliable and psychometrically sound
for children and adolescents with abdominal pain disorders[54].

Depressive symptoms will be measured using the Mood and
Feelings Questionnaire Short. It comprises 13 items rated on a
3-point scale from 0 “not true” to 2 “true,” with arange from 0
to 26, where higher scoresindicate more depressive symptoms.
The questionnaire is found reliable for evaluating depressive
symptoms in both clinical and community populations of
children and adolescents [55,56].

Anxiety levels will be assessed with 2 different
guestionnaires—the Spence Children Anxiety Scale Short
(SCASS) [57,58] for general anxiety, and the Visceral
Sensitivity Index-Children  (VSI-C) [35,59] for
gastrointestinal-specific anxiety. SCAS-S contains 19 items
which are answered on a 4-point scale from O “never” to 3
“aways,” with atotal range from 0 to 57, where higher scores
indicate higher anxiety levels. The questionnaire is designed
for use in children and adolescents, and the short version is
validated for screening of anxiety levels in children and
adolescents[58]. The V SI-C isashortened child-adapted version
of the VSI for adults [35], with 7 items answered on a 6-point
scale from 0 “strongly disagree” to 5 “strongly agree,” with a
range from 0 to 42, where higher scores indicate more
Gl-anxiety. It has been found reliable and valid in children and
adolescents with FAPDs [60].

Avoidance and control behavior will be assessed by the
IBS-BRQ—Child-adapted short version with 11 items, whichis
an adapted version of the IBS-BRQ for adults [36]. Items are
rated on a 7-point scale from O “never” to 6 “always,” with
scores ranging from 0 to 66, where higher scoresindicate more
avoidance. It has been validated for children and adolescents
with FAPDs [60].

[1Iness perception will be assessed by the Brief |1Iness Perception
Questionnaire [61,62], which is a 9-item questionnaire where
8 items are answered on an 11-point scale, and 1 item is an
open-ended question. Thetotal scorerangeis0-80, with higher
scores indicating more severe illness perception.

[lInessworrieswill be assessed by the Childhood I1Iness Attitude
Scalewith 11 itemsfrom the fear factor [63]. The questionnaire
is developed and validated for children and adolescents. Items
are answered on a 3-point scale from O “never” to 2 “most of
the time,” with a total score range from 0O to 22, and higher
scores indicate more illness worries.

Pain acceptance will be assessed by 2 itemsfrom the CPAQ-A8
[37]. Oneregarding pain willingness and one regarding activity
engagement. They are both answered on a 5-point scale from
0 “never true’ to 4 “awaystrue,” theitem on pain willingness
is reversed scored, and higher scores then indicate higher pain
acceptance.

Other Measures

Parents will provide information about school absence (hours
last month) for children (aged 8-12 years) and about their work
absence (days past month). Adolescentswill provideinformation
about their own school absence (hours last month).
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Adverse events will be assessed by adolescents and parents of
children using abinary (yes or no) question and an open-ended
guestion to describe the potential event in detail.

Treatment satisfaction will be assessed by the Modified
Experience of Service Questionnaire [64], which is a 13-item
guestionnairewith 10 items scored from “not true” to “ certainly
true” and 3 free-text items. The total score range is 0-20 with
higher scoresindicating a better experience with the treatment.

Sample Sizes

According to research design standards [65], a minimum of 3
replications are recommended in a SCED study (substudy 1).
However, to achieve sufficient power for randomization tests,
a higher number of potential randomizations is recommended
[66]. The number of randomizations is influenced by both the
number of participants and the number of possible starting
points; hence, guided by Levin et a [67], we chose 6 participants
in each group.

For substudy 2, we based our power analysis on potential
differences in cognitive bias and interoception between cases
and healthy controls on a previous similar study on cognitive
biasin children and adolescents[40] and studies on interoceptive
accuracy in adults with functional disorders [68-69]. Based on
these study findings, calculations show that in order to detect
a minimum effect size of 0.5 (Cohen d), 60 patients and 100
healthy controls are required for the cognitive bias outcome,
and a minimum of 51 patients and 51 healthy controls for the
interoception outcome to achieve 80% power at an a level of
.05. The subsequent analysis of the possibleimpact of treatment
on these 2 factorsis more explorative and therefore no a priori
power calculation isprovided. The same concernsthelast study
on parental factors (substudy 3) as possible effect moderators.
However, herethe sample sizeisthelargest possible, comprised
of parents from substudies 1 and 2.

Data Collection and M anagement

The DSQ, the BY-GIS task, and questionnaires are set up in
REDCap (Research Electronic data capture; Vanderbilt
University) [70], hosted by Aarhus University, and distributed
through SMS text message or email. REDCap is a secure,
web-based software platform designed to facilitate data capture
for research studies.

For the DSQ (substudy 1), a text message reminder will
automatically be sent through REDCap 2 hours after the initial
SM Stext message. If the DSQ isnot completed 2 daysinarow,
a research assistant will contact the family by phone. For the
BY-GIS task (substudy 2) and the extensive questionnaire
(substudy 3), REDCap will generate automatic email reminders
24, 48, and 72 hours after the initial email if they are not
completed. If there is no response after 7 days, a research
assistant will contact the family by phone.

Theinteroception task in substudy 2 will take place at the Center
of Functionally Integrative Neuroscience at Aarhus University
Hospital in a behavioral testing room, and data will be stored
in REDCap.
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Data Analyses

In substudy 1, visual inspection analyses will be applied to
demonstrate the effect of the intervention on all outcomes|[71].
In addition, within-case effect size measurements will be
calculated using Tau-U [72] and between-case effect sizeswill
be determined using hierarchical linear regression models to
account for the serial dependency of data[73]. A randomization
test will be applied to test differencesin meansfor the baseline
versus treatment, and baseline versus follow-up periods,
respectively [74].

In substudy 2, participants’ descriptions reported in the recall
phase of the BY-GI S task will be coded to their corresponding
word or picture and category presented in the encoding phase
(eg, picture-description “children and cake” coded as the
birthday picture within the fun category). Coding for the first
20% of participants will be conducted by 2 independent raters
(ESN and EB-N). If the consensus rating exceeds 90%, 1 rater
will code the remaining cases independently. A third and
experienced rater (TBG) may be consulted to resolve potential
disagreements. Basdline datawill be analyzed descriptively and
compared with (1) data from a healthy control group who
performed the same experimenta test [38], and (2)
end-of-treatment data, exploring potential differences in the
outcomes from the encoding, recall, and recognition phases
using t tests or nonparametric tests, depending on datavariability
in the samples.

Baseline measures of interoceptive performance and
metacognitive measures will be analyzed descriptively and
compared with (1) measures from a healthy control group and
(2) end-of-treatment measures, using t tests or nonparametric
tests, depending on data variability in the samples.

In substudy 3, the potential moderation of parental factors on
treatment adherence (number of completed modules) and main
measure (gastrointestinal symptoms) for children or adolescents
will be investigated using negative binomial regression and
linear mixed models, respectively, adjusting for basdline parenta
distress, illness worries, and illness behavior, respectively.

In addition, the potential effect of treatment on these parental
factors and al other child or adolescent measures will be
analyzed using linear mixed regression models.

An experienced statistician will provide statistical support for
all analyses.

Ethical Considerations

The study will be conducted according to the guidelines of the
Declaration of Helsinki. The study was approved by The Central
Denmark Region Committees on Health Research Ethics (record
1-10-72-277-21, 1-10-72-80-22, and 1-10-72-142-22).

Written informed consent will be obtained from parents and
adolescents (=15 years) whereas children and adol escents (<15
years) will only give oral consent.

Children and adolescents will be compensated with a gift card
(value 150 DKK [US $21.13]) for the first time participating
in the interoception study. No other compensation will be
provided.
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Results

Recruitment of participants began in June 2022. Substudy 1 is
finalized and expected to be published in 2025. Recruitment
for substudies 2 and 3 is ongoing. By November 2024, 45
children and 24 adolescents have been included. Due to a
skewed distribution in referrals, with apredominance of referrals
on children, we continue to include children and adolescents
until we have reached 30 adolescents. Inclusion is expected to
be completed by January 2025 and data collection in March
2025.

Discussion

Principal Findings

With this study, we aim to explore previously sparsely
investigated areas of ICBT for children and adolescents with
FAPDs related to both child or adolescent and parental factors.
This includes examining the detailed tragjectory of effect, the
presence of and potential changes in cognitive biases, and
interoceptive inaccuracy after treatment, aswell asinvestigating
the potential role of parental distress, illness worries, and
behavior as effect moderators.

Previous studies have demonstrated the effectiveness of Swedish
ICBT programsin reducing abdominal symptomsand improving
the quality of life in children and adolescents with FAPDs.
Mediation analyses have shown that positive changes in
symptom-specific avoidance behavior and fear mediate the
treatment effects[17,18,27,29]. However, the detail ed trgjectory
of treatment effects—specifically when and how possible
changes occur during treatment for individual patients—remains
unknown, and this will be investigated in substudy 1. This
research could provide new insights into the mechanisms of
change underlying treatment effects and could be clinically
valuable for both therapists and patients.

To the best of our knowledge, this study is one of the first to
assess cognitive biases and the ability to sense and interpret
signals from the body (ie, interoception) in this patient group
in comparison with healthy controls as well as to explore
potential changes in these factors after treatment with CBT.
Both factors are suggested to play avital rolein the predictive
processing model, explaining the pathophysiology of FAPDs
[11]. However, so far, they have mainly been studied in adults
with various functional disorders [40,68-69,75-78]. By
uncovering more knowledge about these factors, the results can
potentially be used to further refine aready established
treatments. For example, this could involve adding biofeedback
to train interoceptive accuracy or enhancing exposure exercises
addressing specific cognitive biasesthat |ead to fearful responses
to gastro-related sensations and avoidance behavior.

Parental worries and anxious behaviors toward the child or
adolescent’s symptoms can impact the overall well-being of the
child or adolescent. These factors are suggested to be part of
the complex pathophysiology of FAPDs [9,20,21,48] and are
therefore important to investigate further. Parental emotional
distress has been found to negatively moderate the effect of
ICBT for adolescents with chronic pain [79,80], whereby high
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levels of parental emotional distress lead to less improvement
in disability for the adolescent. However, it iscurrently unknown
how thelevel of parenta distressimpactsthe effects of the ICBT
programs for young patients with FAPDs [29,81]. A specific
type of parental emotional distressis health anxiety by proxy,
whichisarecently described clinical phenomenon characterized
by parents' excessive and distressing worries and rumination
about their child’'s health, often involving fears of serious
diseases being overlooked by medical professionals [82,83].
Thisfear may lead to frequent medical visits and investigations
of the child [84]. In this study, we will use the newly devel oped
HAPY S questionnaire [46,47] to assess parental health anxiety
by proxy. To our knowledge, this is the first systematic
examination of this specific type of parental emotional distress
in parents of children and adolescents with FAPDs. Such type
of parental anxiety may especialy lead to symptom-related
protective and monitoring behaviors, which are suggested to
play acrucial role in the development, maintenance, and even
aggravation of the child’s FAPD and related health care visits
[48-50]. The Swedish ICBT has been shown to effectively
reduce such mal adaptive parental behavior in both children and
adolescents [28,29]. Still, the impact of parental emotional
distress, particularly illness worries and related behavioral
responses, on the effect of ICBT in children is less
well-investigated [85] and no studies have yet been conducted
specifically inrelation to adolescents. Thisiswhy, in thisstudy,
wewill explore parental distress, illnessworries, and behaviors
before and after ICBT and examine how these factors impact
treatment adherence and treatment effectsin both children and
adolescents. By uncovering more knowledge about these
parental factors, we aim to gain a better understanding of family
dynamics and identify potentiadly important parental
characteristics to focus on during treatment, thereby further
improving its effectiveness.

The study has some limitations. In substudy 1, the
generalizability of SCED study results has traditionally been
guestioned due to the low number of participants. However,
our study adheresto guidelinesthat include multiple data points
across different phases, randomization of the length of the
baseline phase, and replication across several participants,
thereby optimizing generalizability. Furthermore, participants
are expected to answer daily questions for an extended period,
which could induce some fatigue in responding and potentially
affect reliability. Still, theinclusion of several close data points
increases precision in analyses and helps buffer against
occasional data loss. In addition, the setup was tested on 4
prestudy patients, who reported that the daily questionnaire was
easy and quick to answer.

In substudy 2, we use the BY-GIS task, which is newly
developed and has not been previously tested in patients.
However, thetask is devel oped based on well-known paradigms
and previoustests, and it has already been tested in asample of
96 healthy age-matched controls with good usability [38]. The
interoception HRD measures participants’ ability to sensetheir
pulse, which is not directly related to gut sensations but falls
within the broader perspective of interoception. However,
studies in adults suggest altered interoceptive accuracy across
different diagnoses of functional disorders and chronic pain,
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which indicates that there may be ageneral hypersensitivity to  Conclusion
inner sensations in this patient group as well [86]. Since this
study is one of thefirst to investigate interoceptive accuracy in

children and adolescents with FAPDs, we believe it is still - jvease our understanding of modifiable treatment targets
valuable to use this well-known and widely used interoception \ihin the framework of predictive processing in children and
measure. adolescentswith FAPDs, and shed light on parental factorsthat
Substudy 3 is an open pilot trial without a control group for ~ are important for the child's treatment adherence and effect.
comparison which means conclusions regarding the clinical  Overall, thisresearch can guide the further development of even
effect of the treatment should be interpreted with caution. more effective psychological treatments for one of the most
However, the substudy is explorative and primarily aims to  prevalent chronic pain disordersin children and adolescents.
investigate new and additional modifiable treatment targets on

aparental level.

In conclusion, this study is expected to provide new and
important information about the process of the effect of ICBT,
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Abstract

Background: Cancer isaleading cause of global mortality, accounting for nearly 10 million deathsin 2020. Thisis projected
to increase by more than 60% by 2040, particularly inlow- and middle-income countries. Yet, palliative and psychosocia oncology
careisvery limited in these countries.

Objective: This study describes a protocol for the development, implementation, and evaluation of a psychosocia oncology
and palliative care course on Cameroonian practicing nurses' knowledge, self-perceived competence, and confidencein palliative
and psychosocial oncology care provision for patients with cancer.

Methods: A single group pre-posttest design, incorporating both quantitative and qualitative methods will be used. First, a
psychosocial oncology and palliative care course for practicing nurses in Cameroon will be developed. This course will then be
implemented with 50 practicing nurses purposefully selected from 2 oncology unitsin the Littoral region and 4 hospitalsin the
Southwest region of Cameroon. Finally, to assess the impact of the training program we will undertake a pre and posttest survey
of nurses' palliative and psychosocial oncology competences, apre and post training audit of patients' nursing recordsto examine
nurses practice of palliative and psychosocial oncology care and undertake a critical-incident interview of nurses transfer of
learning to practice. Descriptive and inferential statistics will be used to analysis quantitative data, while qualitative datawill be
analyzed using the framework approach.

Results. This study was funded in September 2023. The training program development was initiated in March 2024 and
completed in June 2024. Baseline data coll ection commenced in May 2024 and as of September 2024, we had collected datafrom
300 patient record. Training implementation is planned for October-December 2024, and post intervention data will be started
in October 2024 and continuetill April 2025. Data analysiswill commence in October 2024 and we aim to publish study findings
in peer review journals by November 2025.

Conclusions: Thisstudy will improve our understanding of Cameroonian nurses palliative and psychosocia oncology competency
gaps. It will result in the development of a palliative care and psychosocial oncology course and in the training of 50 nursesin
psychosocial oncology and palliative care in Cameroon. This study will inform strategies for future psychosocial oncology and
palliative care training initiatives in Cameroon and other low- and middle-income countries.
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Introduction

The global need for palliative and psychosocial oncology care
continuesto grow with theincreasing prevalence of life-limiting
conditions such as cancer [1,2]. In 2020, there were 19.3 million
new cancer diagnoses and close to 10 million cancer-related
deaths worldwide. As high as 1.9 million of these deaths
occurred in low- and middle-income countries (LMICs) [3].
The number of people requiring palliative care globally has
increased significantly in the last 2 decades, from 20 millionin
2014 [4] to 56.8 million in 2020 [5]. Unfortunately, LMICs,
especialy those in sub-Saharan Africa, who have little or no
psychosocial oncology and palliative care services harbor up
to 80% of this global need [1,6-8]. The limited palliative and
psychosocial oncology services in these countries has been
associated with barriers such as the lack of competent health
care providerswith palliative and psychosocia oncology skills,
the nonintegration of palliative and psychosocial care in the
existing health care system [7,8], thelack of policiesto support
effective palliative and psychosocia care provision [7,9], and
the presence of legidation that limits opioid prescription
resulting in poor pain relief, among others [10]. There is
therefore a need for strategies to overcome these barriers and
facilitate the integration of palliative and psychosocial oncology
care into the national health care systems in LMICs [7,11].
Providing educational opportunities to enhance the skills of
health care providers in palliative and psychosocia oncology
careisoneimportant strategy to ensure that patients have early
access to these essential health care services[5,6,12].

Patients and their families who receive a cancer diagnosis
experience a high prevalence of pain, emotional, spiritual, and
psychosocial distress [9]. The provision of palliative and
psychosocial oncology care to these patients and their families
will help prevent and relieve these problems [1,6,9] and is cost
effective[13]. Thisistherefore pricelessin LMICswherethere
are limited health care resources, and the cost of careis mostly
borne by patients and their families who lack the needed
financial resources[13].

With the increasing incidence of cancer in Africa, oncology
capacity building opportunities are needed to enhance health
care provider's competences and possibly ensure adequate
management of patients and their families [14]. Palliative and
psychosocial care are important components of quality cancer
carethat reduces distress, anxiety, and depression and improves
patients quality of life and survival [6]. However, it requires
close monitoring and presence, which may not be feasible for
an already overloaded oncologists [15]. Thus, nurses arein an
ideal position to provide palliative and psychosocial care to
patients with cancer, particularly in Africa, with huge shortage
of oncologists and physicians [16]. Nurse-led palliative and
psychosocial have been shown to improve access to palliative
and psychosocial care for patients with cancer in resource
limited settings [15,17].
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The Need for Palliative and Psychaosocial Oncology
Carein Cameroon

In Cameroon, thereis an upsurge of noncommunicable chronic
disease morbidity and mortality [18]. Although cancer islikely
underreported, there were approximately 19,564 new cancer
diagnoses and 12,798 cancer deathsin Cameroonin 2022 [19].
Similar to most sub-Saharan African countries accessto cancer
carein Cameroon islimited, although cancer isaleading cause
of premature death inthe country [20]. There are 3 main cancer
centers situated in 2 regions of the country, serving patients
fromall 10 regionsof the national territory [21-23]. The mgjority
of patients visiting these centers present with advanced cancer
diagnoses due to delays in access to screening, diagnosis, and
treatment [23]. With the limited number of oncology centers
and specidlists in the country, patients with cancer are often
admitted in secondary level hospitals found in each of the 10
regions. Thus, patients with cancer are often cared for by
nononcology professionals, particularly nurses. The Cameroon
ministry of Public Health has developed a national cancer
control plan to increase the number of cancer cases detected
and treated early [23]. Thus, the need for strategiesto promote
early and timely access to psychosocia and palliative care. A
study in Cameroon on psychosocia distress and quality of life
of patients with cancer [22] found that majority of patients
(n=83, 69.2%) presented with clinically significant distress.
Financial difficulties, fatigue, transportation issues, and
difficulties with work or school were the most reported
problems. Up to half of the participants had moderate to severe
anxiety and depression symptoms. The quality of life wasfair,
and there was a statistically significant negative relationship
between psychosocia distress and quality of life of patients.
These patients however lack access to much needed palliative
and psychosocial care.

Palliative care was started in Cameroon in 2003 by the
Cameroon Baptist Convention Health Services [24]. The
literature reports the lack of a palliative care policy framework
in the national cancer control plan [8,23], and limited
accessihility to palliative care drugs, especially morphine [25].
These represent a huge gap in access to cancer care and is
therefore asignificant burden on the population. Training nurses
to provide palliative and psychosocial oncology careto patients
with cancer in Cameroon can improve access to care, patient
experiences and quality of life. A few studies in Cameroon
suggested that nurses lack knowledge about palliative care and
have negative attitudes toward care of the dying [26,27].
However, there has not been any palliative and psychosocial
oncology caretraining targeting practicing nursesin Cameroon.

Study Aim

Theoverall aim of this proposed study isto develop, implement,
and evaluate the impact of a psychosocia oncology and
palliative care course on Cameroonian practicing nurses
knowledge, and self-perceived competence and confidence in

palliative and psychosocial oncology care provision for patients
with cancer, using Kirkpatrick's framework [28] for training
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program evaluation. Our specific ams are to develop a
psychosocial oncology and palliative care training program for
nurses in Cameroon, to implement the training program with
50 nurses who provide care to patients with cancer in selected
health care facilities in the Littoral and South-West regions of
Cameroon, to assess the impact of the training program on
nurses psychosocial oncology and palliative care knowledge
and self-perceived competence and confidence in psychosocial
and palliative care provision for patients with cancer after
program compl etion, to assess the strengths and weaknesses of
this training program and identify possible implementation
challengesto inform future psychosocial oncology and palliative
care curriculum initiatives in Cameroon, and to assess nurses
transfer of their learning from this training program in the care
of patientswith cancer and perceived impact on patient outcome.

Table 1. Summary of the phases of the study.

Bassah et al

Methods

Design and Methods

A single group pre-posttest intervention design will be used in
this study and will incorporate both quantitative and qualitative
methods of data collection and analysis. The study will be
conducted in 3 phases. course development; course
implementation, and course evauation (Table 1). The
Kirkpatrick’s framework for training program evaluation will
be used to evaluate the psychosocial oncology and palliative
caretraining program. The Kirkpatrick’sframework is selected
for itsunique focus on eval uating the outcomes of interventions
beyond learners' satisfaction. It consists of four hierarchical
evaluation levels including reaction, learning, behavior, and
results. Patients and the public will not beinvolved in thedesign,
or conduct, or reporting, or dissemination plans of the research.

Study phase and objective Activities

Phase 1: Develop apsychosocial oncology  «
and palliative care course for nurses .

Engage nurse educators, palliative care experts and oncologist as course development team
Develop course through Delphi method

« Inform course development with content from the psychosocial care competencies framework for
nursesin Africa[6], theinternational psycho-oncology society’s core curriculum [29] and apalliative
care course for preregistration nurse training in Cameroon [26]

Phase 2: Course implementation .

Recruit nurses who care for patients with cancer in 6 hospitals from 2 Cameroonian regions

«  Déliver the course to 50 nurses over a4 days duration through theoretical lessons and a practical

session

Phase 3: Course evaluation .

Undertake a pre- and post-training assessment of nurses’ palliative care knowledge, self-perceived

competence and confidence in palliative care provision, and nurses' psychosocial oncology care

competencies

«  Conduct apretraining audit of nursing records of 300 hospitalized patients with cancer to assess
nurses' baseline practice of palliative and psychosocial oncology care

« Administer an end of course survey to eval uate the strengths and weaknesses of the course

«  After 6 months of training, undertake a posttraining audit of nursing records of 300 hospitalized pa-
tients with cancer nursing records to assess change in nurses’ practice

«  After 6 months of training, conduct critical incident interviews with 18 nurses to assess transfer of

their learning to practice

Settings and Sample

The study will be conducted in 6 health care facilities in the
South-West and Littoral regions. Thiswill include 2 oncology
unitsin Doualain the Littoral region and 4 health carefacilities
in Fako in the South-West region. Patients in the Southwest
region of Cameroon who receive a suspected diagnosis of cancer
are referred to an oncology center in Douala, the neighboring
town in the Littoral region. Thus, they travel long distances to
access oncology care. Secondary level hospitals located in the
Southwest region provide some consultation by a visiting
oncologist. Therearefew health care providersin the Southwest
region with palliative care training [30] and we do not know of
any training in psychosocial oncology for nursesin Cameroon.
A purposive sample of 50 nurses who work in hospital units
that provide care to patients with cancer in the study hospitals
from the oncology, medical, surgical, and intensive care units
will berecruited, 9 nursesfrom each study sitein the Southwest
region and 7 nurses each from the oncology unitsin the 2 sites
in the Littoral region. In asimilar study in this setting [31], a
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power calculation showed that using a P value of .05 to
determine a statistically significant result, 50 participants were
required to give 98% power to find a significant difference in
palliative care knowledge. In Cameroon, we have an estimate
of 1 nurse per 1000 population [32]. In most secondary and
tertiary level hospitals, there are about 10 nurses working in
each of thetargeted units. Thus, 50 nurseswill be selected from
an approximate population of about 220 nurses. Nurses who
have worked in either the oncology, medical, surgical, or
intensive care unit for at least 6 months will included in the
study. We consider that 6 months of work in any of these units
will allow the nurse to have encountered several patients with
cancer and gathered relevant knowledge of their needs from
which we can learn during the course and to which they can
compare their post training competencies. The nurses have to
provide consent and agree to participate during the entire
training duration.
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Participant Recruitment Strategy

Permission to conduct the study has been obtained from the
directors and supervisors of nursing services of the study
hospitals. We are requesting assistance from the general
supervisors of nursing services in each study site to identify
nurses who meet the inclusion criteria of the study. Interested
nurseswill register for the training by completing an application
form. Selected participants will be contacted to complete the
course registration process and consent. All participants will
provide consent to participate. Personal identifiers, will only
be collected to match pretest and post questionnaires. The
guestionnaires will be anonymized by coding and removal of
any persona identifiers.

Data Collection

All data collection activities will be undertaken by trained
research assistants (RAS), under the supervision of the principal
investigators. We will train the RAs on how to use the survey
instruments and how to conduct the individual critical incident
interviews. We will undertake a mock data collection and role
play of interviewswith the RAsduring thetraining, to ascertain
they can undertake the exercise. The principal investigators will
undertake validation checks of the data to ensure that data is
precise, accurate and complete.

Study Activitiesand Data Collection M ethods by Aim

Study Aim 1: Develop a Psychosocial Oncology and
Palliative Care Training Program

We will develop a psychosocial oncology and palliative care
training program for Cameroonian practicing nurses using the
psychosocial care competenciesframework for nursesin Africa
[6], the International Psycho-Oncology Society’s (1POS) core
curriculum [29] and the palliative care course developed for
preregistration nursetraining in Cameroon [26,27]. At the outset
of the study, we will establish a curriculum development
committee consisting of 3 members including an oncologists,
a paliative care nurse, and psycho-oncologist. The research
team will work with the curriculum committee to contextualize
the competency framework and IPOS core curriculum for use
in the training of nurses in Cameroon. This will be done in
collaboration with the psychosocial oncology society of Ghana
[7]. We will work virtually via email exchanges, using the
Delphi strategy [33] and will organize 2 Zoom (Zoom Video
Communications) meetingsto finalize and validate the training
program.

Study Aim 2: Implement the Training With Nurses

The training will be organized at the conference room of
participating hospitals to facilitate nurses’ participation. Thus,
6 training sessionswill beimplemented with participantsin the
6 study sites. Each training session will last 4 days. Day 1 and
2 will entail classroom training sessions; day 3 will be clinical
case studies and scenarios through role playing under the
supervision of a palliative care nurse, oncologist, and clinical
psychologist and day 4 will be experience sharing, action plan
development, and training evaluation. The classroom sessions
will include interactive lectures assisted by PowerPoint
(Microsoft) presentations, pictures and videos, presentation of
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case studies, sharing of personal experiences and group
discussions of concepts and experiences. An international
facilitator will be invited to take part in the training and give
an opportunity for othersto present virtually during thetraining.
For the clinical case studies and scenarios, participants will be
shared in groups of 5 to work on different clinical case studies
and scenariosfollowed by sharing feedback with the entire team.
A similar approach has been used and shown to be an effective
strategy inthetraining of nursesin psychosocial oncology [34].
Participantswill be provided with printed copies of the palliative
caretoolkit by Lavy and Woodridge [35]. In addition, they will
be provided with links to online resources including the free
online resources by |POS.

Aim 3: Assess the | mpact of the Training Program on
Nurses Psychosocial Oncology and Palliative Care
Competences

A pretest and posttest survey will be used to assess the impact
of the course on nurses’ psychosocia oncology and palliative
care knowledge and self-perceived competence and confidence
in psychosocial and palliative care provision. An advantage of
apretest and posttest assessment isthat it can be used to enhance
understanding of what change, particularly in factual knowledge
or skill setsthat could be credited to atraining program. All 50
study participants will receive a paper-based pretest evaluation
to determine their baseline psychosocial oncology and palliative
care knowledge, and self-perceived competence and confidence
in psychosocial and palliative care provision. The paper-based
assessment will take place at the hospital on the first day of
training. Posttest data will be collected on the last day of the
training. A questionnaire has been collated and comprises of 3
subscalesto collect the pretest and posttest data. These subscales
include a researcher developed demographic information
subscale, the Palliative Care Quiz for Nursing [36], Perceived
Pdliative Care Self-efficacy Questionnaire [37], and the
psychosocial oncology knowledge subscales [34]. The
demographic questionnaire will collect information on
participants' characteristics including nurses’ qualification,
hospital and unit of work, gender, religious affiliation, and
previous education about palliative care and psychosocial
oncology. The validated Palliative Care Quiz for Nursing will
be used to assess change in nurses' palliative care knowledge,
the Perceived Palliative Care Self-efficacy Questionnaire will
be used to assess self-perceived competence and confidencein
palliative care provision. These instruments have adequate
psychometric property and have been used to assess student
nurses palliative care competencies in the study setting. For
the assessment of psychosocia oncology competences, we have
adapted the instruments used in the study by Mahendran et al
[34] in Singapore.

Aim 4: Assess the Strengths and Weaknesses of This
Training Program

A course evaluation survey will be administered to participants
to explore their experiences of the course, their perspective of
its strengths and weaknesses, and their plansfor transfer of their
knowledge and skills from this course to practice, in the care
of patients with cancer. Thiswill include both close-ended and
open-ended questions to give nurses the opportunity to expand
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on their responses and provide al relevant information as they
deem necessary. This survey instrument is under devel opment
by the team and will be administered by research assistants on
the last day of each training session.

Aim5: AssessNurses Transfer of Their Learning From
This Training in the Care of Patients With Cancer

Individual critical incident in-depth interviewswill be conducted
with nurses to explore the transfer of their learning to practice,
its perceived benefitsto patients and implementation challenges.
A random sampling technique will be used to invite 3 nurses
from each study sitefor thisinterview. Thus, atotal of 18 nurses
will beinterviewed. Theseinterviewswill be organized at month
6 following completion of the training for each hospital. An
interview guide will be used and it is envisaged that the
interviews will last for 1 hour and will be tape recorded. In
addition, a pre- and posttraining audit of patient files will be
carried out to assess the number of patients with cancer that
nurses assessed for psychosocial distressand coping, depression,
anxiety, and palliative care, the number they plan psychosocial
nursing and palliative care interventions (cognitive behavioral
therapy) for and the number that nurses referred or suggest
referral to specialist mental health and palliative care services
or psycho-oncologists. The pretraining audit will be conducted
at baseline, using achecklist. Wewill select files of the 50 most
recently discharged patients with cancer or patients who died
during hospitalization from each study site. Thus, atotal of 300
hospital files will be studied from the 6 sites. Six months after
training implementation in each site, we will undertake the
posttraining audit. We will randomly select 50 files of patients
with cancer currently receiving or who received nursing care
from trained nurses. In total we will study 600 files, 300 from
baseline and 300 post training.

Data Analysis

Wewill evaluate changesin mean scoresfrom pretest to posttest
to assess the impact of the course on nurses psychosocial
oncology and palliative care knowledge, and self-perceived
competence and confidence in psychosocial oncology and
palliative care provision. A pairedt test, will be used to calculate
the changein nurses' psychosocial oncology and palliative care
knowledge from pretest scoresto posttest scores, and to examine
the significance of this change. The between and within group
variations of the pretest and the posttest scoresin psychosocial
oncology and palliative care knowledge before and after the
training program will be assessed using ANOVA. The
McNemars test will be used to assess changes from the pretest
to the posttest in nurses self-perceived competence and
confidence in psychosocial and palliative care provision.
Descriptive statistics (close ended responses) and content
analysis strategy (open-ended responses) will be used to analyze
dataon nurses’ evaluation of the benefits of the course on their
psychosocial oncology and palliative care competencies, their
experiences of the course and its strengths and weaknesses, and
how they were able to use them in practice.

A framework analysis [38] will be used to analyze critical
incidents where nurses implemented their learning in practice
and their perspective of how that benefited the patients with
cancer in their care. Themes will be used to describe these
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experiences. Finally, acontent analysis of the changein nurses
practice in terms of the number and content of patients
assessment for psychosocial distress, depression, anxiety, and
palliative care, the number of patients with psychosocial and
palliative care nursing care plans and the number that were
referred to specialist mental health or palliative care services
by nurses before and after the training. All project team
members, RAS, and program coordinator will be involved in
data collection and analysis.

Ethical Consider ations

Ethical approval for this study has been obtained through the
University of Buea ingtitutional review  board
(Ref-2023/2165-10/UB/SG/IRB/FHS). Participantswill receive
aninformation sheet regarding the study and will provide written
consent for the study. Participation in the study will be voluntary
and participants will aso have the freedom to leave the study
at any time without giving areason to the study team. Datawill
be anonymized to ensure and no identifiable information will
be stored. No compensation will be provided to research
participants.

Results

Thisstudy wasfunded in September 2023. Thetraining program
development was initiated in March 2024 and completed in
June 2024. We engaged 12 cancer care, psychosocia oncology
and palliative care experts, and nurse educators in Cameroon
(n=7), the United Kingdom (n=2), Ghana(n=1), Indonesia(n=1),
and the United States (n=1) in a3-round Delphi processfor the
development of a bespoke palliative care and psychosocial
oncology training program. As of August 30, 2024, we had
obtained administrative authorization from all participating
hospitals. The collection of baseline data on nurses’ practice of
psychosocial oncology and palliative care as documented inthe
nursing records of patientswith cancer wascommenced in May
2024. As of September 19, 2024, we had completed an audit of
the records of 300 hospitalized patients with cancer from all
study sites. The implementation of the training program is
planned for October-December 2024. Following course
implementation, posttest data will be started in October 2024
and continue till April 2025. Data analysis will commence in
October 2024 and will continue until June 2025. We aim to
present study findings at national and international palliative
careand psychosocial oncology conferences and publish papers
in peer review journals by November 2025.

Discussion

Expected Project Outcomes

This protocol provides details of the stepsfor the development,
implementation and assessment of the impact of apsychosocial
oncology, and palliative caretraining program on Cameroonian
nurses palliative care and psychosocial oncology knowledge,
self-perceived competencies, and practice. In thisstudy, weare
developing a palliative and psychosocial oncology course for
nursesin Cameroon. We will pilot it with 50 nursesworking in
6 hospitals in the southwest and littoral regions of Cameroon.
We envisage that this training program will improve
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participating nurses palliative care knowledge and
self-perceived competence and confidence in psychosocia and
palliative care provision for patients with cancer. The
implementation of this training program will enhance our
understanding of the components and strategiesfor an effective
palliative care and psychosocial oncology training program for
nurses in Cameroon. We also hope that study findings will
support future psychosocia oncology and palliative caretraining
initiatives in Cameroon and similar contexts.

Thefield of psychosocial oncology is till developing in Africa
[39] and therefore, initiatives to enhance health care providers
competences in this practice area are crucial especiadly in
sub-Saharan Africa. Given the limited numbers of oncologist,
psycho-oncologist, mental health experts and palliative care
physicians and nurses in Cameroon, it is important to train
registered nurses, who make the most of the health care
workforce in Cameroon to provide palliative and psychosocial
oncology care to patients with cancer and their families. This
project builds on previously successful educational initiatives
in palliative care for nursing students in Cameroon to enhance
care of patients with life-limiting illnesses including patients
with cancer [26,27]. Training nurses in palliative care and
psychosocial oncology in other contexts have yielded positive
impactsin terms of improvementsin their knowledge and skills
in palliative and psychosocial oncology care provision, with
positive patient outcomes [15,34,40,41]. Similar outcomes are
anticipated for this training in Cameroon.

Bassah et al

Similar to this study, most studies have used both validated
instruments such as the Palliative Care Quiz for nurses, and
nonvalidated self-reported tools to evaluate the effective of
training programs[15,40,41]. However, the use of self-reported
tools is limited, with the possibility of recall bias, and socia
desirability bias [42]. Participating nurses may not recall past
practices and may a so tend to please the researcher and answer
guestions in ways they consider right rather than giving a true
self-assessment of their competencies. Furthermore, nurses
could overrate or underrate their competencies, resulting in a
response shift bias [43].

The Kirkpatrick’s model of training program evaluation used
in this study provides uswith alogical structure and processto
measure participants' learning, satisfaction and transfer of
learning to practice. It will provide uswith an understanding of
the specific areasfor improvement within thistraining program,
based on its strengths and weakness, thus informing program
enhancement [44]. We aim to disseminate our study’s findings
in a peer reviewed journal and local and international
conferences. In addition, during program implementation we
will engagement with general supervisors of nursing services,
nurse educators, and other health care professions education
stakeholders in Cameroon. This has the potential to inform
nursing education reforms and drive the long-term goal of
curriculum revision to include palliative care and psychosocial
oncology in the training programs of health professionals in
Cameroon.
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Abstract

Background: Sedentary lifestyles, poor nutritional choices, inadeguate sleep, risky substance use, limited social connections,
and high stress contribute to the growing prevalence of chronic diseases. Lifestyle medicine, emphasizing therapeutic lifestyle
changesfor prevention and treatment, has demonstrated effectiveness but remainsunderutilizedin clinical settings. The Complete
Lifestyle Medicine Intervention Program—Ontario (CL1P-ON) was devel oped to educate the rural population of Northern Ontario
in lifestyle medicine to improve health outcomes and engagement.

Objective: Thisstudy evaluatestheimplementation and effectiveness of the CLIP-ON program for patientswith chronic diseases
in the Parry Sound area, focusing on lifestyle behaviors, health outcomes, enrollment, retention rates, and interdisciplinary team
engagement.

Methods: Thisobservational cohort study guided by the RE-AIM framework (Reach, Effectiveness, Adoption, Implementation,
and Maintenance) includes pre- and postintervention assessments from participants and health care providers. A hybrid type Il
mixed methods design evaluates the intervention’s effectiveness and implementation process in real-world settings through
quantitative and qualitative data collection. CLIP-ON is tailored to the residents of the Parry Sound catchment areain Northern
Ontario. Participants (=18 years old) with chronic conditions such as prediabetes, type Il diabetes, systemic hypertension,
cardiovascular vascular disease, dyslipidemia, or high BMI (=25) will be recruited through self-referral or provider referral.
Approximately 10 participants per cohort will be enrolled in the CLIP-ON program, consisting of 22 weeks of weekly group
sessions and monthly individual consultations with physicians, health coaches, kinesiologists, and registered dieticians either in
person or through aweb-based platform. CLIP-ON will cover the 6 pillars of lifestyle medicine through 14 group sessionsfollowed
by an 8-week supervised exercise program. Anthropometric and cardiometabolic variableswill be measured before and after the
program. Participantswill be surveyed on lifestyle habits, wellness, perceived barriers, and program satisfaction at 3 and 6 months.
Focus groups and dropout interviews with participants (n=10 per cohort) and providers (n=6 per cohort) will guide program
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adaptations. Quantitative and qualitative data collected at baseline and follow-up will assess the program’s implementation and
identify barriers and opportunities for improvement.

Results: This study was approved by the Laurentian University Research Ethics Board (6021397) on July 6, 2023. The first
cohort was enrolled in late 2023 and is still under evaluation. The second cohort began in mid-2024, and data collection is currently
underway. A mixed methods analysiswill be used at enrollment, program compl etion (22 weeks), and follow-up (6 months after
program completion). Focus groups assessing the program’s effectiveness and implementation will take place after the 22-week

intervention. Data will be analyzed in early 2025.
Conclusions:

This protocol provides insights into the implementation of this lifestyle medicine program and its impact on

participants’ health. The findings will guide future advancements and establish a scalable model for other communities.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2024;13:€59179) doi:10.2196/59179

Clinical Trials.gov NCT06192251; https://clinicaltrials.gov/study/NCT06192251
DERR1-10.2196/59179

KEYWORDS

chronic disease; nutrition, exercise; sleep; relationships; stress reduction; self-compassion; risky substance use; holistic medicine;
whole health; implementation; lifestyle medicine; rural medicine; web-based platform; substance use; feasibility; wellness;

barriers; opportunities

Introduction

Background

Chronic diseases, also known as noncommunicable diseases
(NCDs) such as cancer, cardiovascular disease, cerebrovascular
disease, and diabetes, are among the leading causes of deathin
Canada, with their prevalence steadily rising [1]. Hypertension,
the leading global risk factor for death and disability, remains
uncontrolled in more than 50% of patients [2]. NCDs are
responsible for over 74% of globa deaths annually [2-4],
significantly affecting vulnerable and low-income populations
[5-7]. Despite clear benefits from improved lifestyle choices,
including better nutrition, regular physical activity, and stress
reduction, there remains limited research on the long-term
sustainability of these changes and the role of physician
intervention [5,7-9].

Sedentary lifestyles, poor nutritional choices, and increased
stress play significant roles in chronic disease development
[7,8,10], with type Il diabetes affecting over 10% of the
population worldwide [11]. Type Il diabetes, primarily linked
to cardiovascular disease, contributes to over 1 million deaths
annually [7,12-14]. Chronic disease—related health care costs
in Canadaaccount for morethan US$136 billion annually [15],
emphasizing the need for lifestyle interventions to reduce this
burden [1,14].

Lifestylemedicineisaninterdisciplinary medical specialty that
focuseson 6 key pillars such asdietary changes, regular physical
activity, stress management, restorative sleep, positive social
connection, and avoidance of risky substances such as alcohol
and tobacco has been shown to improve outcomes in chronic
conditions [16-18]. Moreover, with its patient-centered focus
[6,19-21], lifestyle medicine addresses the root causes of disease,
aligning with the P4 (Preventive, Predictive, Personalized, and
Participatory) medicine approach [6,22,23]. Achieving optimal
health through a maintained commitment to lifestyle medicine
has been shown to reverse many stages of chronic disease,
reduce hospitalization and hospital costs, improve chronic
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disease management, and promote better health outcomes
[4,5,14,24-28].

Studies indicate that the adoption of evidence-based lifestyle
medi cine practi ces has gained traction, with numerous programs
demonstrating effectiveness in improving health outcomes and
promoting sustainable behavior change[9,29-31]. Other studies
support the adoption of evidence-based lifestyle medicine
practices across North America [9,20,32,33]. Such evidence
highlights the potential for lifestyle medicine to be integrated
into routine health care, paving the way for broader acceptance
and implementation in various clinical environments.

However, despite these promising outcomes, effective
implementation of lifestylemedicinein clinical settingsremains
challenging. A strong patient-provider collaborative relationship
is essential for achieving adherence to treatment plans and
informed health care decision-making [34]. The physician’s
role as a health coach is critical in this process, underscoring
the importance of training clinicians in lifestyle medicine
practices [5,12,16,35]. Yet, many physicians report a lack of
confidence and skillsin delivering lifestyle medicine effectively
[20], especially in rural areas. During the COVI1D-19 pandemic,
virtual and digital platforms, such aslifestyle management tools,
were developed to support patients [10,36], which has proven
to be crucial for eguitable health care access [16,35]. These
tools hold the potential to address barriersin underserved areas
where health care resources are limited, particularly in rura
Settings.

In this context, it becomes essential to evaluate the real-world
implementation of lifestyle medicineto identify both successes
and challenges, ensuring that lifestyle medicine can be
effectively integrated into routine health care. Thisisespecially
relevant in rural areas, where health care accessislimited, and
the burden of chronic disease is high. Parry Sound, a rura
community in Northern Ontario with a population of 6879 and
acatchment areaof 42,824 (including 10% Indigenousresidents)
[26,29,36,37], experiences disproportionately high rates of
diabetes (8%) and hypertension (20%) compared with the
provincial average[27]. These factors makeit anideal location
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for integrating lifestyle medicine into care. Incorporating
traditional Indigenous teachings, which emphasize the
interconnectedness of mind, body, spirit, and emotions, can
bridge gaps between traditional Western medicine and
Indigenous Healing Practices and improve population health
outcomes [28,36,38].

Inspired by the New York Lifestyle Medicine program [36,38],
in 2023 our medical and research team, in collaboration with
the health care community in Parry Sound, developed an
innovative and whole health program named the Complete
Lifestyle medicine Intervention Program, Ontario (CLIP-ON).
These comprehensive interdisciplinary aims are to educate
participants on the 6 pillars of lifestyle medicine and inform
them about their integration into daily life to mitigate chronic
disease and enhance overal health. To facilitate the
implementation of lifestyle medicine practices, various models
and methodol ogies have been proposed [39]. Among these, the
RE-AIM framework (Reach, Effectiveness, Adoption,
Implementation, and Maintenance) servesasavaluabletool for
evaluating the impact of lifestyle medicine interventions in
diverse settings [40,41]. To the best of our knowledge, thisis
thefirst programinlifestyle medicinein arural areain Ontario.
Our overarching hypothesis is that the implementation of
CLIP-ON will significantly improve lifestyle behavior, health
outcomes, and participant engagement, with feedback from
participants and health care providers informing rea-time
program improvements.

Primary Objective

To evaluate the implementation and effectiveness of the
comprehensive web-based platform and in-person CLIP-ON
program for patients with chronic disease in the Parry Sound
area, focusing on its impact on lifestyle behaviors, health
outcomes including cardiometabolic parameters, and
participants’ engagement.

Secondary Objectives

The secondary objectives of thisstudy are (1) to assessthereach
and adoption of the CL1P-ON program by evaluating participant
enrollment, and retention rates and (2) to gather and analyze
direct feedback from participants and health care providers to
inform real-time program improvements and enhance the
program’s overall effectiveness.

Methods

Design
This protocol outlines an observational cohort study guided by
the RE-AIM framework (Reach, Effectiveness, Adoption,
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Implementation, and Maintenance) and includes pre- and
postintervention assessments from participants and health care
providers (RE-AIM milestones Multimedia Appendix 1). A
hybrid design type Il mixed methods approach [42,43] will be
used to simultaneously evaluate both the effectiveness of the
CLIP-ON and itsimplementation processin area-world setting.
Thiswill involve the collection and analysis of both quantitative
and qualitative data.

The CLIP-ON programisaninterdisciplinary lifestylemedicine
intervention delivered both virtually and in person, specifically
tailored for residents of the Parry Sound catchment area in
Northern Ontario. Within this district are 3 First Nation
Communities (Wasauksing, Moose Deer Point, and Shawanaga
First Nations), each of which hasrequested accessto CL1P-ON.
The study design is summarized in Figure 1, and the
participant’s and health care providers measurements are
presented in Table 1. Following informed consent, each
participant will have an initial appointment with a certified
lifestyle medicine physician at West Parry Sound Health Centre
before starting the CL1P-ON program. Participantswill complete
the Physical Activity Readiness Questionnaire (PAR-Q+) by
the Canadian Society of Exercise Physiology [44] to identify
risk factors during moderate physical activity. A Physical
Activity Readiness Medical Examination (PARmed-X) [45]
will aso be completed for participants who had potential
medical complicationsfrom exercise according to their response
to the PAR-Q+. During this visit, they will undergo a medical
review and physical examination. They will aso receive a
requisition for blood work to establish their baseline
cardiometabolic data. Each participant will complete abaseline
(intake Lifestyle and health) questionnaire on Google Forms
with the assistance of atrained research staff member over the
phone. This preprogram questionnairewill collect demographic
and baseline information about their lifestyle according to the
6 pillars of lifestyle medicine. Cardiometabolic variables will
be measured before and after the CLIP-ON intervention.
Participants will be surveyed by phone at 3- and 6-months
regarding lifestyle habits, wellness, perceived barriers, and
program satisfaction. At the end of the program, web-based
platform (through Zoom) focus groups with participants and
health care providers will be conducted to discuss their
experiences and provide feedback for program devel opment.
Focus groups and dropout interviews with patients
(approximately 10 per cohort, anticipating a drop-out rate of
10% based on similar studies[29], and providers (approximately
6 per cohort) will provide iterative feedback, enabling program
refinement. The 2 cohorts are planned, with potential for
expansion based on the available funding. The study timeline
isillustrated in Figure 2.
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Figure 1. CLIP-ON protocol. The intake lifestyle and health progress questionnaire was inspired by the Lifestyle Assessment Short Form [46], the
36-1tem Short Form Health Survey, and the Patient Health Questionnaire-9 [47,48]. The Physical Activity Readiness Questionnaire (PAR-Q+) [44] and
PARmed-X [45] were used to measure physical activity readiness. The 6 pillars of health inspired by the American College of Lifestyle Medicine are
nutrition, sleep, relationships, physical activity, risky substance use, and stress management [18]. Three- and 6-month health progress questionnaires
were inspired by the questions used in the New York City Health [38,49,50], the Hospital lifestyle medicine program, and the Complete Health
Improvement Program lifestyle medicine program at Vanderbilt University [51,52].
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Table 1. Participants and health care providers measurements.
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M easurement

Time

Variables

Details

Intake Lifestyle and Health Par-
ticipants Questionnaire

Health progress questionnaire®

Anthropometric measurements
Hemodynamic measurements

Cardiometabolic measurements

Health care provider question-
naire

Participants focus group

Health care provider focus

Basdline, 6 months, and 12

months

3 months and 6 months

Pre- and postprogram

Pre- and postprogram

Pre- and postprogram

Preprogram

End of program

End of program

Food consumption, motivation and
confidence, neighborhood food environ-
ment, physical activity, media use and
screen time, substance use, sleep,
health, behavior, and well-being, and
socio-demographics

Similar to the intake questionnaire but
includes additional questions on social
support, satisfaction with the program

Health, weight, BMI, and waist circum-
ference

Blood pressure and heart rate

Hemoglobin, ions (calcium, magne-
sium, phosphate, sodium, potassium),
Fasting blood glucose, Glycated
Hemoglobin, cholesterol Lipid panels
(total cholesteral, high-density
lipoprotein cholesterol, low-density
lipoprotein cholesteral, plasma,
triglycerides) creatine glomerular filtra-
tionrate, Urinetest: microalbumin, and
albumin-creatine ratio

Provider social demographics, creden-
tials, practice location

Experiences, benefits, challenges, pro-
gram feedback, their thoughts on
lifestyle medicine pillars addressed,
and program continuation

Feedback on recruitment strategies,
their experiences, their thoughtson the
content and materials provided, chal-
lenges encountered, future sustainabili-
ty, suggestions for future program im-
plementation cohort

Administered through phone or online,
inspired by inspired by the Lifestyle

Assessment Short Form [46], the short
form survey instrument SF-362and the

PHQ-9P [47,48].

Conducted by phone with aresearch
assistant

Measurements taken by health care
providers

Measurements taken by health care
providers

Blood and urine tests collected for
analysis

Completed before program involve-
ment

Virtual focus group using a semistruc-
tured script led by an independent re-
searcher or assistant

Virtual focus group using a semistruc-
tured script led by an independent re-
searcher or assistant

85F-36: 36-item Short Form Survey.
PPHQ-9: Patient Health Questionnaire-9.

®These questionnairesinclude questions used in the Complete Heal th Improvement Program (CHIP) lifestyle medicine program at Linda LomaUniversity
and the New York City Health and Hospital lifestyle medicine program [38,49]. In addition, the Warwick, -Edinburgh Mental Well-Being scale guided
the inclusion of questions pertaining to mental health [51,52]. Together, these existing surveys alow both quantitative and qualitative elements to be

included in this study.

Figure2. Timeline. It illustrates the key tasks throughout the study timeline. The first year focused on grant preparation, recruitment, preassessment,
and intake questionnaires to prepare the first cohort. Year 2 emphasizes group sessions, individual appointments, end-of-program questionnaires, and
postassessment for Cohort 1, while a so initiating the same processfor Cohort 2. Year 3 will primarily focus on data analysis and knowledge dissemination.
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Figure 1 demonstrates participant flow throughout the CLIP-ON
study, a hybrid lifestyle medicine program designed for rural
Northern Ontario. The program addresses 6 pillars of hedlth:
healthy nutrition, regular physical activity, restorative sleep,
stress management, avoiding risky substance use, and fostering
positive relationships. Patients could meet health care providers
in person or through aweb-based platform. Group sessions and
exercise classes during the 22-week program were availablein
3 formats: in person, through a web-based platform, or as
recorded sessions for later access. Intake lifestyle and health
progress questionnaire inspired by the Lifestyle Assessment
Short Form [46], the short form survey instrument SF-36 and
the PHQ-9[47,48]. Physical Activity Readiness Questionnaire:
PAR-Q+ [44] and PARmed-X [45]. Three- and 6-Month Health
Progress Questionnaire inspired by the questions used in the
New York City Heath [38,49,50] and Hospital Lifestyle
Medicine program and the CHIP lifestyle medicine program at
Vanderbilt University [51,52].

Participants

Inclusion Criteria

Adult participants (= 18 years) with chronic diseases such as
prediabetes, type Il diabetes mellitus, systemic hypertension,
coronary heart disease, peripheral vascular disease, dydipidemia,
or health concerns related to excessive body weight (BM1=25)
will be recruited. Participants must reside in the Parry Sound,
Ontario catchment area.

Exclusion Criteria

Participants with unstable medical conditions that prevent
successful completion of program elements will be excluded.
In addition, individuals who are unable to provide consent, do
not meet the requirements of PARmed-X, and are unable to
engage in alow-intensity, a professionally supervised exercise
program will also be excluded.

Recruitment

Participantswill berecruited through self-referral or referral by
health care providers. Multiple avenues will be pursued to
enhance recruitment efforts and reach a diverse population.
Posters will be distributed throughout the Parry Sound
community in high-traffic public locations such as grocery
stores, coffee shops, libraries, and various departments within
the Parry Sound Community Hospital. Pamphlets will be made
available at health care provider clinics both within and outside
of the hospital, including the Family Heath Team and
nurse-practitioner-led clinics. In addition, both posters and
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pamphletswill be distributed to local health care providers, who
will be encouraged to share on social media (Facebook and
Instagram [Meta]) in accordance with the ethical agreement to
maximize outreach to the target population. These
comprehensive recruitment strategies aim to ensure saturation
of the rural environment and ensure equal opportunities for
eligible participants to join the program.

Implementation Assessment

The CLIP-ON implementation assessment is guided by the
RE-AIM framework which defines 5 dimensions: reach,
effectiveness, adoption, implementation, and maintenance
[40,41]. These dimensions will also help guide enhancements
to the CLIP-ON program. Further details are provided in
Multimedia Appendix 1.

Description of the CLIP-ON Program

Overview

The CLIP-ON program will consist of 22 weeks of weekly
group sessions held at the local Parry Sound Bobby Orr
Community Centre and monthly individual consultations, either
in person at West Parry Sound Health Center or virtually, with
an interdisciplinary team including physicians, a health coach,
and registered dieticians. Participants will be encouraged to
attend all 22 weekly classes and exercise sessions in person.
However, a web-based platform option will be available for
instances when they are unable to attend. Both the group class
sessions and exercise sessionswill be recorded for participants
to access later. Each participant will receive a cookbook,
exercise bands appropriate for their fitnesslevel, and US $14.22
gift cardsfor local grocery storesas compensation for their time
in completing program surveysand participating in focus groups.

Fundamentals of Lifestyle Medicine Group Class

CLIP-ON will cover the 6 pillars of lifestyle medicine through
12-14 group sessions on the Fundamental s of Lifestyle Medicine
followed by an 8-week supervised exercise program devel oped
and supervised by a kinesiologist. Table 2 outlines the topics
covered in these group classes with a brief description of each.
These classes will address the importance of the human
microbiome and nutrition, fitness, positive relationship
integration, stress and sleep management, and navigation of
substance use toxicity and addiction. Concurrently, participants
will discuss goal setting and planning with their lifestyle
medicine physician, health coach, and dietician to incorporate
knowledge and skills devel oped through the classes into their
lives while mativating their successin the program.
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Table 2. Topics and descriptions of each Fundamentals of Lifestyle Medicine group class.
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Providers

An overview of what lifestyle medicine is and small group discussions for participants

Mostly focused on the gut microbiome, what it does, how every pillar can help build and

Two classes, one focused on explaining the recommendations of Canada's food guide,
and another on discussing food preparation, practical cooking tips, and reading food labels.

Two Classes, one on the importance and benefits of physical activity and The Canadian
Society of Exercise Physiologists' recommendations, and another class on how to move

Two classes, one on the benefits of sleep and what happensif we do not get enough sleep,
another class on how to build our sleep hygiene, and an overview of insomnia and Cog-

Classtopic Class description
Introduction
to meet each other.
Microbiome
maintain it, and what happensif we do not.
Nutrition
Physica activity
safely.
Sleep
nitive Behavioral Therapy for insomnia.
Stress

Social connectionsand posi-
tive psychology

Rel ationshipswith ourselves
and others

Two classes, one on the impact of stress and the different ways it can manifest itself in
our lives, and another class on stress management techniques.

One class on the impact of social isolation and the Positive Emotion, Engagement, rela-
tionships, Meaning, and Accomplishment (PERMA) [53,54] model of positive psychol-
ogy for happiness and fulfillment.

One class on the concepts of Mindful Self-Compassion was developed by Kristin Neff
and Christopher Germer, and Nonviolent Communication was developed by Marshall B.
Rosenberg.

One class on theimpact of addictions, therisk factorsthat can lead to addictive behaviors,

Risky substances and addic-
tions and how to build our own resilience.
Conclusion Discussion of takeaways and habit-building tips.

Lifestylemedicine physician

Lifestylemedicine physician

Dietitian

Kinesiologist

Lifestylemedicine physician

Health coach

Lifestylemedicine physician

Lifestyle medicine and
health coach

Lifestylemedicine physician

Lifestylemedicine physician

Exercise Group Class

An 8-week exercise program will be led by a registered
kinesiologist and will follow the Fundamental Lifestyle
Medicine group class session. The program will be structured
yet adaptable to accommodate each participant’s abilities and
limitations. Before the exercise program, the kinesiologist will
present the Education Sessions-Fitness Fundamentals, where
they will explain why participants should exercise and how to
be safe doing so. A booklet describing all activities will be
shared with the participantsthat outline safe exercise guidelines,
the rating of the Borg care of perceived exertion [44,55], when
to stop exercising (symptoms and what to do), how to adapt the
program, and exercises plan with picture of each exercise. The
kinesiologist will then teach the entire exercise programin group
sessions with the participants. Each session will last 1 hour and
will follow this sequence warm-up, resistance training, cardio,
flexibility, balance, core, and cool down. The exercise will use
body weight resistance and a physiotherapy band appropriate
for each person’s capacity.

Enrollment

Participants will be screened according to the inclusion and
exclusion criteria by the physician during their initial medical
consultation. Eligible participants will be informed about the
study’s purpose, procedures, potential risks, and benefitsduring
the informed consent process before enrolment. Participants
will be made aware of their right to withdraw consent at any
point during the study without any impact on their care.
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Retention

The research staff and health care providers will striveto build
strong rapport with participants encouraging them to attend the
22 weekly classesheld in person at thelocal Parry Sound Bobby
Orr Community Centre. If participants are unable to attend in
person, a web-based platform option will be provided, along
with access to recorded sessions. This approach ensured
accessibility and adaptability to meet diverse patient needs.
Attrition will be closely monitored, and for those who choose
to leave the study, a structured exit interview with a research
assistant will be conducted to gather feedback and identify
potential areas for improving the program.

Ethical Considerations

This study received ethics approval from the Laurentian
University Research Ethics Board (6021397) on July 6, 2023,
and adheres to the guidelines stated in the Declaration of
Helsinki. This study was registered at ClinicalTrials.gov
(NCT06192251) in November 2023. Trained research staff
informed participants of their right to withdraw themselves and
the information collected on them up until the time of
withdrawal, and informed consent was obtained. Patient data
is available only to program health care providers and is
segregated from research data. Participants are assigned a
research code following the informed consent process, which
links their research data through the study to allow appropriate
analyses. Participant information is deidentified, and results
will be published in this manner aswell to ensure confidentiality.
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Results

Thefirst cohort of participants was enrolled in late 2023 and is
still under evaluation. Data collection for the second cohort
began in mid-2024 and is currently underway, with a projected
end date in early 2025. A total of 16 participants have been
recruited as of November 2024. Data analysiswill be conducted
in mid-2025, and we anticipate submitting the final manuscript
by the end of 2025. A mixed method analysis [42,43] will be
used to analyze the quantitative and qualitative data, collected
individually at enrollment, program completion (22 weeks),
and follow-up (6 months after program completion). Focus
groups will be conducted after the 22-week intervention to
assess the program’s effectiveness and implementation.

Initial findingsindicate that participants have gained knowledge
about lifestyle changes, particularly in stress management and
health behavior choices, and positively impacted their friends,
family, and community by sharing their experiences. As more
datais analyzed, it is anticipated that participants who commit
to making changes will show improvement in their physical
and mental well-being with the knowledge and practiceslearned
from the classes and interdisciplinary health team.

In addition, initial participants included members of the local
First Nation communities who raised concerns about
accessibility for other First Nations such as challenges with
significant travel and limited accessto web-based platforms. In
response to these concerns, thereis confirmed interest in hosting
aCLIP-ON cohort within these communitiesto ensure equitable
access for all interested members.

Discussion

Expected Outcomes

We anticipate that these findings will support the long-term
goa of establishing a lifestyle medicine program for rural
Ontario communitiesthat combines education, digital platforms,
and interactions with an interdisciplinary health team. Its
holistic, patient-centered approach to medicine strives to
promote lifestyle changes that can prevent and treat chronic
diseases, transform patient care in a manner that has been
demonstrated to be successful in large urban centers and
encourage its adoption and adaptation by health care providers
across Canada. Our long-term goa is to demonstrate that
CLIP-ON positively impacts community health and decreases
health care use by reducing the impact of chronic illness.

Comparison to Previous Studies

CLIP-ON is the first lifestyle medicine program that will be
conducted virtually and in-person in a rura Canadian
community setting, while other Canadian lifestyle medicine
interventions, such as Canadian Health Advanced Nutrition for
Graded Exercise (CHANGE), have been implemented in large
primary care settings in a physical format only [9,33]. This
study will investigate the impact of incorporating all 6 pillars
of lifestyle medicine as opposed to selected pillars
[49-52,55-58]. It isalso designed for patientswith broad chronic
diseases compared to other lifestyle medicine studiesthat focus
on patients with specific chronic diseases [57,59-61]. Like the
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New York City lifestyle medicine program, CLIP-ON is built
around al 6 pillars of health while providing individual support,
goal setting, dietary recommendations, and monitoring support
of an interdisciplinary health team [29,30,38]. However, Parry

Sound's catchment area spans 9222 km? which is much larger

than New York City’s 790-km? urban setting [26,62]. The Parry
Sound region includes 8 municipalities and townships and 4
First Nation communities housing over 42,000 residents who
sometimes must travel long distances to access just primary
care[26]. Therefore, understanding the unique challenges faced
by rural Ontario communities will alow modifications to the
program design that will be considerate of socioeconomic status,
geographic and  transportation  barriers,  preexisting
patient-physician relationships, and cultural diversity.

The ability for participantsto attend all programming virtually
and in person was a core design to enhance program
accessibility. This hybrid structure will also alow the
onboarding of health care providers located throughout the
province to engage in CLIP-ON more easily. Considering the
vast catchment area of Parry Sound, limited transportation
methods, and financial disparity within the region, it is
understood that all participants may not have or have accessto
weekly transportation for classes. The research team will assist
inidentifying patient transport services to facilitate participant
attendance at key program sessions wherever possible to
enhance accessibility. A preexisting patient-physician
relationship may result in discomfort for either participants or
providers or introduce biased treatment towards some
participants. Therefore, the research team will ensure that
participants are matched with providers that they do not have
an existing professiona relationship with. Finally, specia
considerations will be incorporated for local Indigenous
populations to be inclusive and respect their cultural
requirements, including a land acknowledgment before every
session and including providers with related experience and
understanding of individual challengesand cultural differences.

These desigh elements distinctly position CLIP-ON asawhole
health program designed to hel p all patientsincorporate changes
in various aspects of their lives in a setting where a lifestyle
medicine program has yet to be introduced and piloted.

Strengths

CLIP-ON is the first lifestyle medicine program designed for
rural communities in Ontario. This included extensive
engagement with local health care providers and community
membersto understand their unique challenges and preferences.
It incorporates specific design elements such as virtua
programming, which increases program accessi bility for patients
facing geographic barriers so that they can attend classes,
exercise sessions, and meetings with health care providers
remotely. The hybrid delivery model provides flexibility,
allowing patients to choose in-person or virtual participation,
which is crucial for geographicaly isolated individuals. In
addition, it enables the recruitment of remote health care
providers, increasing the feasibility of building an
interdisciplinary health team for the program. This flexibility
offers CLIP-ON to be a sustainable, impactful, and scalable
model of preventative health care.
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The involvement of an interdisciplinary team of health care
professionals, including physicians, dietitians, health coaches,
and kinesiologists, provides a comprehensive care approach
that addresses various facets of participants’ health, enhancing
thelikelihood of sustainable health improvements. Furthermore,
the program’s use of the RE-AIM framework ensures that
implementation is evaluated through a robust and credible
scientific approach, facilitating future scalability and
applicability to other regions.

Initial observations have noted that the group structure and
interactions during lifestyle medicine classes and exercise
sessions facilitate social connectedness within the first cohort.
The program’s focus on peer support and social interaction has
led to increased participant accountability, as individuals share
challenges and strategies within the group setting. Research
shows that this peer support is often key to maintaining
long-term behavior change [63]. Finaly, the 2-cohort design
of this study enables efficient incorporation of feedback from
cohort one to enhance the program design for cohort two. The
patient-centered approach, which integrates real -time feedback
from participants and health care providersthrough focus groups
and surveys, ensures continuous refinement of the program to
meet participants’ needs and further enhance satisfaction and
engagement.

Limitations

This study has some limitations. Parry Sound’s small coretown
population of 6879 combined with the geographic barriers
associated with itsvast catchment areaand lack of public transit
limited theinitial recruitment to only 8 participantsin the first
cohort, as opposed to the anticipated 10-12 [25]. This small
sample size may limit the statistical power of the study, making
it difficult to establish significant findingsthat are generalizable
to other rura communities. To mitigate this, we are actively
exploring strategies such as broader outreach to health care
providers within the catchment area and forming partnerships
with community organizations to raise awareness of the
program.

Initial feedback also suggests that some participants found the
program duration of 6 monthsto be too short for achieving and
maintaining meaningful lifestyle changes. Extending the
program duration could allow participants moretimeto solidify
lifestyle adjustments. In addition, longer follow-upswill support
the long-term impact of lifestyle medicine on chronic disease
management. To facilitate this, additional follow-up sessions
and group support beyond the 6-month mark are being
established to reinforce lifestyle habits. This could offer amore
gradual transition toward self-management for participants.

Theweb-based platform, whileincreasing accessibility for most,
may present technological barriersfor older participants or those
unfamiliar with using web-based platforms. This could
potentially reduce engagement for certain segments of the
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population, especially if support for technology use is not
adequately provided. To alleviate this, we have introduced a
brief training session for participants on how to use the virtual
platform, and technical support is now available throughout the
program.

Future Directions and Dissemination Plan

We plan to conduct a follow-up assessment at 12 months and
beyond to evaluate the sustainability of lifestyle changes and
improvementsin health outcomes among participantsto provide
valuable insights into the long-term impact of the CLIP-ON
program. We will also explore the possibility of scaling the
CLIP-ON program to other rural communities in Northern
Ontario, considering adaptations based on the unique needs and
cultural contexts of those populations. Wewill collaborate with
local Indigenous communities to incorporate traditional health
practices and teachings into the CLIP-ON program. This
integration may enhance cultural relevance and improve health
outcomes among Indigenous participants. We also plan to
investigate the use of mobile health applications and web-based
platforms to enhance participant engagement and accessibility
such as tools for tracking progress, providing education
resources, and facilitating communication with heath care
providers.

The results of this study will be shared locally through grand
round presentations and with the hospital senior team and board
members. Thereisacommitment from West Parry Sound Health
Centre to support this study, and findings are regularly shared
with senior leadership, the local education group executive,
local primary care provider family health teams, and the Parry
Sound Ontario Health Team. We will provide the results of the
findings to each of these groupsin an appropriate presentation
at their request. In addition, we will share the results through
publication and presentation within our Northern Ontario School
of Medicine University and through presentation at the annual
research conference.

Conclusion

This protocol paper will provide valuable insights into the
implementation of alifestyle medicine program, which will be
evaluated for its impact on participants’ health. The goal isto
establish and disseminate an effective framework for secondary
prevention, management, and in some casesreversal of common
chronic diseases. By assessing the real-world implementation
of this program, we aim to identify both successes and areas
for improvement, ensuring the feasibility and sustainability of
integrating lifestyle medicineinto routine health care practices.

This comprehensive evaluation will not only guide future
advancements in lifestyle medicine but also help establish a
culturally inclusive and scalable model that can be adapted to
benefit other communities, particularly thosein resource-limited
or rural settings.
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Abstract

Background: Transgender and nonbinary individuals have received increasing attention within HIV research, with studies
documenting the pervasive role stigmaplaysin creating and sustaining health inequities. However, the proliferation of HIV stigma
research with this population has al so raised concerns about research practicesthat may unintentionally stigmatize or retraumatize
the very communities they are designed to benefit. Conducting stigma research is critical for generating accurate information
about HIV epidemiology, risk and protective factors, and intervention strategies for transgender and nonbinary individuals. Yet,
little research has directly examined the experiences of transgender and nonbinary individuals when participating in these studies
or identified specific research practices (eg, recruitment materials or study framing, choice of specific survey measures, data
collection protocols, and researcher behaviors) that may influence study participation, retention, and dataquality. Equally important,
research has not adequately examined the potential for unintended harm due to emotiona distress experienced by participating
in such research and what specific strategies might mitigate against potential distressful research experiences.

Objective: This study aimed to develop a set of empirically based traumarinformed guidelines for conducting HIV-related
stigma research with transgender and nonbinary individuals to increase researchers' capacity to recruit and retain transgender
and nonbinary individuals in HIV-related stigma research, enhance the quality of data collected, and reduce unintentional harm
in stigma research methodol ogy.

Methods: The study will engage in primary data collection using both qualitative and quantitative methodology. First, we will
use in-depth qualitative interviews with 60 participants representing 3 participant groups: researchers, mental health clinicians,
and transgender and nonbinary individual swho have participated in HIV-rel ated and sexual health research. Second, the qualitative
findings will be used to develop an initial set of survey items representing a preliminary set of guidelines. Third, we will engage
75 participants in a 3-round modified Delphi method, to refine the guidelines and promote their acceptability among key
stakeholders.

Results: The study isfunded by the National Institute of Mental Health starting in July 2022 and data collection began January
2023. The study’s findings underscore the critical importance of adopting a trauma-informed approach to HIV stigma research
with transgender and nonbinary individuals.

Conclusions: To make meaningful stridesin stigmaresearch, it isimperative to examine experiences of stigmathat may happen
within the research context and identify strategiesfor improving dataquality and reducing unintentional harm in study recruitment,
methodol ogy, implementation, and dissemination.
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Introduction

Background

Over the past 2 decades, transgender individuals, particularly
Black and L atinatransgender women, have received increasing
attention within HIV research [1-9]. Such research has
consistently documented the pervasive role stigma plays in
creating and sustaining health ineguities among this population.
However, this research proliferation has also raised questions
about practices that may unintentionally stigmatize or
retraumatize the very communities they are designed to benefit
[4,10-15]. One area of particular concern is the measurement
of stigma as part of HIV-related research with transgender and
nonbinary individuals. First, thereis concern that specificitems
within commonly used measures may unintentionally recreate
or activate stigma. For example, many stigma and minority
stress scales [16-19] include items that may be experienced as
stigmatizing (eg, “Being transgender is disgusting to me”) [19]
or ask participants to recount and relive traumatic experiences
(eg, history of physical and sexual violence, family rejection,
and experiences of discrimination and harassment) to document
their association with negative affect or health behavior [2].
There has been considerable debate within the larger field of
trauma-related research as to whether recalling and answering
questions about past trauma has negative or positive
consequences for study participants [20-29]. However, thereis
surprisingly limited research within HIV science on the potentia
emotional impacts of participating in stigma research. Second,
there are no evidence-based guidelines for person-centered,
traumarinformed, and actively destigmatizing implementation
of HIV stigmaresearch. Conducting stigmaresearch is critical
for generating accurate information about HIV epidemiology,
risk and protective factors, and intervention strategies for
transgender and nonbinary individuals. Yet little research has
directly examined the experiences of transgender and nonbinary
individuals when participating in these studies, or identified
specific research practices (eg, recruitment materials or study
framing, choice of specific survey measures, data collection
protocols, and researcher behaviors) that may influence study
participation, retention, and data quality [30]. Equally important,
research has not adequately examined the potential for
unintended harm due to emotional distress experienced by
participating in such research and what specific strategies might
mitigate against potential distressful research experiences.

Impact of Stigma on HIV-Related Outcomes

Research documenting multiple and intersecting structural
factors, including racism, sexism, transphobia, homophobia,
and other systems of stigmatization, oppression, and traumatic
victimization that contribute to the disproportionately high rates
of HIV infection and HIV-related morbidity in this population
[2-4,6,7,14,31-35]. One of the strengths of HIV researchin this
area has been its intersectional focus, [36] as well as the
acknowledgement that stigma operates at individua,

https://www.researchprotocol s.org/2025/1/e66800

interpersonal, and structural levels. Intersectional approaches
demonstrate the ways in which HIV-stigma and other sources
of stigma occur simultaneously and interact to impact
transgender and nonbinary individual’s daily experience, health
outcomes, and engagement with care. Research suggests that
transgender and nonbinary individuals may experience this
impact as traumatic, and support trauma-informed approaches
that seek to mitigate retraumatization within the provision of
care [37-43]. Transgender and nonbinary individuals health
disparities have been directly linked to intersectional and
multidimensional stigmaprocesses|37,41,44,45], underscoring
the extent to which this approach is essential for advancements
in transgender and nonbinary individual—specific stigma
frameworks, measurement, and intervention devel opment.

Potential for Unintentional Harm

Withinthefieldsof clinical psychology and neuroscience, there
has been intense debate about the impact of research about
traumatic experiences on study participants [20-29]. Some
evidence suggests that such research might lead to
traumatization or cause further harm to those with previous
exposure to violence or abuse. One meta-analysis of studies
about traumatic events found that approximately 25% (IQR
4.3%-50%) of adult participants reported distressing impacts
(ie, unexpected upset, negative emations, unwanted thoughts,
or distress) asaresult of research participation. Although, most
people find that participating in trauma research is distressing,
they also report that they find it worthwhile and meaningful
[28]. Neuroscience research on memory reconsolidation suggests
that the context and content of memory reactivation may
determine its harmful or therapeutic impact. Data indicate that
research participants anticipate or attribute negative impactsto
study participation; in 1 large-scale study of traumatic
experience, 94% of participantsrated their participation asmore
than minimal risk, with participants that had greater previous
exposure to trauma reporting higher levels of distress [46].
However, limited research within the field of HIV has directly
examined the potential impact of stigma research itself on
transgender and nonbinary participants.

Impact on Engagement in HIV Prevention and Care

Growing recognition of the importance of community
partnership for HIV research with transgender and nonbinary
individuals has led to arise of studies that rely on community
health centers or other service agenciesfor research recruitment
and implementation [47-50]. It is well established that
experiences of stigma within these settings may negatively
impact transgender and nonbinary individual’s willingness to
receive needed health care, including HIV testing, treatment,
or pre-exposure prophylaxis [37-39,51,52]. If stigmatizing or
harmful research is conducted within these settings, thereisthe
potential to reduce transgender and nonbinary individual’strust
in the very organizations upon which they depend to access
life-saving services. As such, it is essential to understand
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whether and under what conditions HIV stigma research may
result in unintentional harm or stigmatization of transgender
and nonbinary individuals, and how harmful impacts can be
reduced.

Impact on Recruitment, Engagement, and Data Quality

Evidence indicates that mistrust of research projects, study
teams, or settings leads to difficulties with recruitment and
retention of study participants and may be associated with false
or misleading responsesto study measures. Studiesindicate that
research mistrust is particularly strong among transgender and
nonbinary participants, who may report feeling used or
mistreated within HIV research contexts [53-55]. In 1 study,
transgender women reported that research scriptsand procedures
can be experienced as microaggressions [55]. Critical
HIV-related stigma research is likely to underperform and fail
to provide much needed data on stigma processesif participants
arediscouraged from participating or aienated from theresearch
enterprise by perceptions that stigma research is itself
stigmatizing [56].

Need for Empirically Grounded Research Guidelines

Many HIV stigma studies report incorporating intentionally
affirming components into their research practice, such as
measures of self-esteem, community-connectedness, or other
resiliencefactors[57,58]. However, there has been no systematic
compilation of these strategies, or analysis of their potential use
in reducing stigma experiences. This research gap resultsin a
lack of consensus of what is meant by trauma-informed HIV
stigma research, as well as gaps in how to best implement and
evaluate stigma-reducing measures in HIV research practice.
Outside of HIV research, there are modelsfor patient-centered,
traumarinformed health research [59] that could be adapted to
better inform implementation strategies, but such adaptation
needs to be grounded in empirical data from participants,
researchers, and practitionerswith direct experiencein thefield.

Theoretical Frameworks

This study is based on an interdisciplinary integration of
minority-stressand trauma-informed theoretical frameworksto
explain health inequity. Minority stress theory [60] is a strong
epidemiological framework for explaining disparity but is less
precise in specifying mechanisms of an individual stigmatized
person’s behavior, feelings, or experience. To complement this
theory, we incorporate a conceptual framework developed
specifically to support the mental health of TGNB individuals
[61], which combines 2 traumarinformed care models to guide
our research questions and analysis. The first, developed by
Falot & Harris [62,63], emphasizes five principles of
interaction: safety, trustworthiness, collaboration, choice, and
empowerment. The second, guiding principles of
trauma-informed care created by the Substance Abuse and
Mental Hedth Services Administration within the US
Department of Health and Human Services, focuses on attention
to cultura, historical, and gender issues that impact power
relationships, privilege, and oppression [64]. This
traumarinformed theoretical approach attends to the potential
presence of trauma-related symptoms on the thoughts, feelings,
needs, and reactions of TGNB research participants, and aims
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to actively disrupt retraumatization through the creation of
interpersonal processes and settingsthat emphasi ze safety, trust,
collaboration, empowerment, and choice. Rather than focusing
on isolating and describing stigmatizing internal and
external experiencesthat happen to a marginalized person, a
trauma-informed approach to stigma research centers how those
marginalizing experiencesthwart asurvivor’swellness, healing,
and resilience [65]. Traumarinformed approaches are, therefore,
inherently person-centered, and strengths-based in that they
entail recognition of the signs and symptoms of traumain an
individual’s behavior and guide clinical responsesto minimize
negative impact on the survivor’snatural recovery process[64].
These characteristics are likely to support greater engagement,
quality, and benefit of HIV research among transgender and
nonbinary individuals [55].

Study Aims

The primary aim of this study is to develop empiricaly
informed, traumainformed guidelines for conducting
HIV-related stigma research with transgender and nonbinary
individuals. Thiswork seeksto address critical gapsinthefield
by improving recruitment, retention, and data quality while
reducing the potential for harm during research participation.
Specifically, the study focuses on thefollowing aims. First, this
study aims at understanding participant experiences by
conducting in-depth interviews with transgender and nonbinary
participants who have engaged in HIV or sexual health-related
research to explore their experiences, including factors that
contribute to or mitigate distress, stigma, and harm. This aim
seeks to uncover the nuanced challenges and opportunities for
designing research that supports participant well-being. Second,
thisstudy aimsto gather stakeholder perspectives by conducting
in-depth interviewswith researchersand menta health clinicians
to identify current practices, challenges, and strategies for
implementing traumarinformed and person-centered approaches
in HIV stigma research. This aim emphasizes understanding
the perspectives of professionalswho interact with transgender
and nonbinary populations in research and clinical settings.
Third, this study aims to develop and refine trauma-informed
guidelines by using findings from the first and second aims to
createapreliminary set of traumarinformed research guidelines.
These guidelines will be refined through a modified Delphi
process involving transgender and nonbinary individuals,
researchers, and mental health professionals to ensure their
relevance, acceptability, and applicability acrossdiverseresearch
contexts.

By integrating qualitative interviews with a structured
consensus-building approach, this study aims to establish
actionable and evidence-based recommendations. These
guidelines will enhance the ethical rigor and methodological
quality of HIV stigmaresearch, contributing to improved health
equity and reducing unintentional harm in research practices.

Methods

Study Objectives

Our study is designed to address a critical gap in existing HIV
stigmaresearch with transgender and nonbinary individuals by
examining experiences of stigma within the research context
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and identifying strategies for improving data quality and
reducing unintentional harmin study recruitment, methodol ogy,
implementation, and dissemination. This study will engage in
primary data collection using both qualitative and quantitative
data collection methodology. To accomplish the study aimswe
will first, conduct in-depth interviews with transgender and
nonbinary individuals (n=30) to better understand how they
understand and experience participation in HIV-related stigma
research, including willingness to respond to questions about
stigma and factors that may contribute to or mitigate potential
distressing or stigmatizing experiences within the research
context. Second we will conduct in-depth interviews with 2
groups: investigators who conduct HIV-related stigmaresearch
with transgender and nonbinary individuals, to better understand
perceptions of and experienceswith conducting stigmaresearch
with transgender and nonbinary individual s and compile existing
strategies for mitigating harm (n=15) and menta health
professionals (n=15) who provide care to transgender and
nonbinary individuals to better understand ways in which
experiences of stigma can be measured and studies can be
conducted in amanner that is person-centered, trauma-informed,
and actively destigmatizing. Third, we will develop a set of
empirically informed guidelines for conducting HIV stigma
research with transgender and nonbinary individuals. We will
use a modified Delphi technique to engage a panel of
transgender and nonbinary individuals, mental health providers,
and researchers in a consensus building process to identify
practical recommendationsfor person-centered, traumarinformed
recruitment, measurement, and conduct of HIV-related stigma
research with transgender and nonbinary individuals.

The sample sizes for this study were designed to ensure robust
data collection and meaningful analysis across all phases. For
ams 1 and 2, the sample size was chosen based on
recommendations for similar qualitative inquires to ensure
thematic saturation and demographic diversity [66-69]. In aim
3the Delphi panel will consist of 75 participants (25 transgender
and nonbinary individuals, 25 researchers, and 25 clinicians),
aligning with best practices for achieving reliable consensus
and providing robustness against attrition [68,70,71]. These
sample sizes ensured methodological rigor, demographic
representativeness, and the capacity to develop empirically
informed, trauma-informed research guidelines.

Qualitative I nterviews

Aim 1: Semistructured Qualitative | nterviews With
Transgender and Nonbinary I ndividuals

Overview

Inaim 1, we will conduct a series of in-depth semistructured
qualitative interviews with 30 transgender and nonbinary
individuals.

Participants

Our samplewill be stratified by gender identity and HIV status.
We will ensure that >40% of participants will be aged 18-29
years and at least 70% people of color, due to the
disproportionately high HIV infection rates among these
populations and lack of accessto HIV prevention and treatment
services. Eligible participants will be aged >18 years; identify
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as transgender, nonbinary, or gender diverse; and have
participated in an HIV prevention or treatment related research
study.

Recruitment

Participants will be recruited through existing research panels,
transgender health-related social mediaand listservs, and word
of mouth. Interested participants will fill out an eligibility
screener survey. For those who are deemed eligible, they will
be provided a link to the study website [72] to schedule their
interview at a day and time of their choice, with the study team
member of their choice. Participants will be provided with a
link to an electronic consent form on the study website, aswell
as the interview guide before the interview. The interviewer
will review the consent form with the participant and obtain
verbal consent before conducting the interview.

Interview Procedures

Interviews will be designed to last no longer than an hour and
a half, and participants will be compensated US $80 for their
time. All interviewswill contain acore set of questionsto assess
how transgender and nonbinary individuals understand and
experience participation in HIV-related stigma research,
including decision-making processes around participation,
perceptions of study purpose, risks and benefits, participants
willingness to respond to questions on stigma, factors that may
contribute to or mitigate potential distressful or stigmatizing
experiences within the research context, and opinions of the
research after participation. Participants will also be asked to
identify specific strategies to enhance researcher’s capacity to
design and implement stigma research that is person-centered,
traumarinformed, and actively destigmatizing.

Aim 2: Semistructured Qualitative | nterviews With
Researchers and Mental Health Professionals

Overview

Inaim 2, we will conduct a series of in-depth semistructured
qualitative interviewswith 2 groups, investigators who conduct
HIV-related stigma research with transgender and nonbinary
individuals (n=15) and mental health providers who provide
care to transgender and nonbinary adults (n=15).

Participants

Investigators (n=15) will be stratified by career stage: early
(n=5), middle (n=5), or late (n=5) stage investigatorsto represent
arange of perspectivesand experienceswith conducting stigma
research with transgender and nonbinary individuals. Our sample
of mental health professionals (n=15) will include mental health
clinicianswith amaster'sdegreein either social work, marriage
and family therapy, or mental health counseling or a doctoral
degree in clinical psychology (PhD or PsyD) who provide
individual or group therapy to transgender and nonbinary adults
(aged 18 years or older) and have training in providing
traumarspecific or trauma-informed clinical practice.

Recruitment

Early, middle, or late-stage investigators with existing
HIV-related transgender health research will be identified by
Google Scholar and the National Institutes of Health (NIH)
RePORTER. Investigators will be contacted by a study team
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member by email and invited to participatein our study. Mental
health professionals will be recruited through professional
networks and word of mouth. Interested participants will fill
out an eligibility screener survey. For those who are deemed
eligible, they will be contacted by a study team member to
schedule their interview. Participants will be provided with a
copy of the study consent form. The interviewer will review
the consent form with the participant and obtain verbal consent
before conducting the interview.

Interview Procedures

Aim 2 will consist of 30 semistructured interviews with 2
groups, investigators who conduct HIV-related stigmaresearch
with transgender and nonbinary and mental health clinicians
who provide counseling to transgender and nonbinary adults
(aged 18 yearsor older). Interviews are designed to last no more
than an hour and a half, and participants will be compensated
US $50 for their time. Interviews with investigators will assess
understanding experiences of conducting HIV-related stigma
research with transgender and nonbinary individuals, including
perceptions of study purpose, risks and benefits, question and
measurement selection and creation, and factors that may have
contributed to or mitigated against distressful or stigmatizing
experienceswithin the research context. I nterviewswith mental
health professionals will focus on identifying ways in which
experiences of stigma can be measured in a manner that is
person-centered, traumarinformed, and actively destigmatizing,
including  suggestions for using  person-centered,
trauma-informed language when developing questions or
measures, and strategiesto assist researchers around developing
protocols and procedures to assess for and address potential
distressful situations within the research context.

Development of Interview Guide (Aims 1 and 2)

The interview guide was developed through a collaborative,
traumarinformed approach to ensure that all protocols and
procedures reflected the study’s goals and minimized potential
harm to participants. This process involved a 3-step
methodology with the transgender-identified research team.
First, the team conducted an in-depth review of existing
traumarinformed care models and adopted the framework
developed by The Ingtitute on Trauma and Trauma-Informed
Care (ITTC) at the University of Buffalo, which emphasizes
the principles of safety, choice, empowerment, collaboration,
and trustworthiness. Second, components from ITTC's
Trauma-Informed Organizational Change Manual [73] were
adapted and integrated into the research procedures, including
participant recruitment, consent, interview data collection, and
analysis, to align all research activities with atrauma-informed
approach. Third, the interview questions, prompts, and scripts
were mapped to the ITTC framework to minimize risks of
retraumatization and ensure a supportive environment for
participants. Interview questions were refined to align with the
study’s 4 overarching research questions and tailored to the
perspectives of the 3 participant groups, researchers, community
stakeholders, and mental heath clinicians, ensuring
comparability and analytic integrity across the study phases
(Multimedia Appendix 1).
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Qualitative AnalysisPlan (Aims 1 and 2)

Data collected in aims 1 and 2 will be analyzed using rapid
qualitative analytic methods, [74-77] to identify key themes
that best reflect the research decision-making process,
perceptions and experiences of transgender and nonbinary
individuals. We will assign four trained team members to
summarize a subset of the interview transcripts independently,
extracting key data into a summary template based on our
framework and interview guide; triangulate key themes in the
transcript through documenting observations, quotations, and
reflections into the summary template; meet to compare and
combine templates for each interview; and create a
comprehensive matrix identifying common themes and contrasts
across and within stakeholder groups.

Application of Knowledge Gained in Aims1and 2 to
Aim 3

In preparation for aim 3, we will use the themes that were
identified in the qualitative interviewsto develop a preliminary
list of survey items for use in the first stage of the modified
Delphi process (aim 3) [78]. The use of qualitative interviews
inapre-Delphi phase[78-80] allowsfor all relevant stakehol der
groups to guide the Delphi process by contributing to the
development of the first round Delphi survey. To ensure that
the Delphi survey items describe and capture the perceptions
and experiences of al the stakeholder groups participating in
aim 3, we will develop items using the language and narratives
participants use during their interviews[78,80,81] . For example,
the language used to describe and the meaning behind core
concepts within stigma research may differ distinctly between
stakeholder groups and could contribute to inaccurate
measurement and interpretation of research findings. By
integrating language from each stakeholder group into the
Delphi survey we hope to better reflect the experiences of all
relevant stakeholders involved in this process [79,82,83]. We
will then compare the themes and associations derived from
Aims 1 and 2 to better understand areas of concordance and
discordance between stakeholder groups [78-81,84]. For
example, it is possible that interview findings highlight similar
domains across participant groupsthat are key to understanding
and improving stigmaresearch procedures, yet what isimportant
to address within these domains may differ by stakeholder
group. Theuse of qualitativeinterview findingswill help further
parse out and include survey itemsthat addressthis complexity.

Aim 3: Development of Empirically I nformed
Guideinesfor Conducting Stigma Resear ch With
Transgender and Nonbinary Individuals

Overview

To accomplish aim 3 we will use a 3-round modified Delphi
method [85] to develop aset of empirically informed guidelines
for conducting HIV-related stigma research with transgender
and nonbinary individuals. The modified Delphi method will
include 4 structured steps: panel formation, quantitative survey
development, data collection and anaysis, and guideline
development [68,69,85,86].
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Panel Formation

Wewill recruit 75 participants from the following 3 stakehol der
groups, transgender and nonbinary individuas (n=25),
researchers (n=25), and mental health professionals (n=25). Our
samplesizeisbased on previous studies which demonstrate that
this sample size provides stable results robust to participant
attrition or inconsistent responding [68,70,71]. Individualswho
participated in aims 1 and 2 will be recruited to participate in
am 3.

Survey Development

Survey development will occur in 3 steps. First, the transcripts
and codesfrom aims 1 and 2 will bereviewed to draft theinitial
survey items based on the most salient themes and domains
pertinent to all aspects of the research process, including
recruitment, measurement, retention, and dissemination. Each
survey item will be designed to capture a single idea and be
easily understood by participants. Second, we will develop a
rating scale for the Delphi survey items that best capture the
original content from aims 1 and 2. Third, we will finalize the
items and organize the survey into the following 3 sections,
Trauma-Informed  Principles for Research  Practice,
Trauma-Informed Research Standards, and Trauma-Informed
Research Competencies.

Quantitative Data Collection and Analysis

A survey will be administered online by REDCap (Research
Electronic Data Capture) [87,88] at 3 time points (rounds 1-3).

Textbox 1. Decision matrix for developing expert consensus.

Kleinetal

Participants will be compensated US $40 for their time after
the completion of each survey. In each round, participants will
be asked to rate each item on a 5-point scal e indicating whether
the item should be included in the research guidelines. Survey
items will be categorized according to the decision matrix in
Textbox 1, which has been widely used in previous studies
[85,86]. Inround 1, all items created by our study team will be
included in the survey. At the end of each survey section in
round 1, participants will be encouraged to provide feedback
onitems(ie, how to improve wording or messaging) and suggest
novel itemstoinclude[68,85,86]. After round 1, wewill analyze
survey responses, including participant comments, and edit
existing or draft new itemsto beincluded in the round 2 survey
based on participant suggestions. In the second-round survey,
participantswill rerate itemsthat receive anear missin thefirst
round and rate new items the research team crafted based on
suggestions from participantsin round 1. At the end of rounds
1 and 2, participants will be sent a report outlining survey
results. Statements to be rerated will be displayed with the
overall percentages for each rating and then by stakeholder
group so participants can compare their response with others
responses. Thereport will allow participantsto consider whether
to retain or change their ratings in the next round. Finaly, in
round 3, only itemsrated for thefirst timein round 2 or received
anear miss rating will beincluded in the final survey (Textbox
1).

Endorsed

. |If between 80%-100% of participants of each group rate a statement as either essential or important, it will be endorsed as aguideline.

Re-rated (near miss)

. |If between 80%-100% of participants of each group rate a statement as either essential or important, it will be endorsed as aguideline.

Rejected

« If none of the above conditions are met, a statement will be rejected for inclusion as a guideline.

Guideline Devel opment

At theend of round 3, the research team will create adocument
comprised of the endorsed items to be widely disseminated.
Once the document is completed, participants will be invited
to attend a 1-day virtual convening where we will present and
discuss the final guidelines document as well as the goals and
next steps for dissemination and implementation.

Ethical Consider ations

Ethics Approval

The study received expedited approval from the City University
of New York Human Research Protection Program
(#2022-0280-Hunter).

Informed Consent

Participants were electronically sent a consent form and
interview guide in advance to review at their own pace once

https://www.researchprotocol s.org/2025/1/e66800

their interview was scheduled. Before the start of each interview
atrained study team member reviewed the consent form with
participants and obtained verbal consent to participate. Before
completing the Delphi survey participants affirmed that the
agreed to participate.

Privacy and Confidentiality

All data were anonymized to protect participant identities.

Compensation

Participants were compensated US $40- US $80, depending on
the study phase, to ensure fairness.

Results

The study wasfunded by the National Institute of Mental Health
from July 1, 2022, to June 30, 2024. The study successfully
achieved its specific aims. We successfully completed data
collection and anaysis for ams 1 and 2 recruiting 30
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transgender and nonbinary participants (aim 1) and a total of
34 participantsin aim 2 (17 researchers and 17 clinicians). As
outlined above, we directly applied the knowledge gained to
the development of the preliminary set of guidelines voted on

Table 1. Study timeline and progress by aims.

Kleinetal

inaim 3. The Delphi processfor aim 3isentering itsfina survey
round, and we are actively preparing the finalized guidelines
for dissemination (Table 1).

Phase Planned timeline Current progress

Aim 1: interviews January 2023-June 2023 Completed (30 participants)
Aim 2: interviews July 2023-December 2023 Completed (34 participants)
Application of knowledge gained from aims 1 and 2 January 2024-March 2024 Completed

Aim 3: Delphi survey

March 2024-June 2024

Ongoing (final survey round)

Discussion

Principal Findings

This study addresses a critical gap in HIV-related stigma
research by devel oping trauma-informed guidelinesto improve
the quality of research involving transgender and nonbinary
individuals. HIV stigma research has historically documented
the pervasiverole of stigmain shaping health inequities but has
largely overlooked the unintended harms participants may
experience within the research process itself. By using an
interdisciplinary, trauma-informed approach grounded in
qualitative data collection and a modified Delphi method, this
study emphasizes principles of safety, trustworthiness,
collaboration, empowerment, and cultural sensitivity. The
findings am to enhance participant engagement, reduce
emotional distress, and improve dataquality, thereby advancing
ethical and effective research practices. Through active
collaboration with community members, researchers, and
clinicians, this project provides a model for addressing stigma
while centering participant well-being and resilience.

The study’s findings underscore the critical importance of
adopting a trauma-informed approach to HIV stigma research
with transgender and nonbinary individuals. Interviews with
community members, researchers, and clinicians revealed the
significant benefits of traumarinformed principlesfor enhancing
participant trust, retention, and engagement while also improving
the quality of collected data. Key findingsinclude thefollowing.

Higher Data Quality and Participant Engagement

Stakeholdersacrossall groups emphasized that traumarinformed
practices create safer and more supportive environments for
participants, leading to more honest and comprehensive data.
For instance, researchers noted that flexible interview formats
and clear communication protocols increased participant
willingness to share sensitive information.

I mproved Team Dynamics and Research Outcomes

Researchers and clinicians reported that adopting
trauma-informed principles, such as trustworthiness and
collaboration, not only benefits participants but also enhances
team cohesion and efficiency in implementing study protocols.

Ethical and Methodological Standards

Thefindings contributed to the development of trauma-informed
research standards, including guidelinesfor ethical recruitment,

https://www.researchprotocol s.org/2025/1/e66800

harm minimization, and culturally sensitive data collection
protocols. These standards prioritize participant autonomy and
recognhize the compounded effects of intersecting identities,
such as race, gender, and sexual orientation.

I nstitutional Support Needs

Participants consistently highlighted the necessity of ingtitutional
support for implementing trauma-informed practices.
Recommendations include increased funding, researcher
training, and revisions to institutional review board protocols
to ensure systemic integration of these practices into research
frameworks.

Guidelines for Trauma-I nformed Research

Preliminary guidelines developed through this study emphasize
the integration of trauma-informed principlesinto every aspect
of the research process. These include ensuring safety and
dignity, using affirming language, and providing participants
with opportunities for feedback and choice throughout their
involvement in studies.

Thefindings collectively highlight the transformative potential
of trauma-informed approaches for improving HIV stigma
research practices. By addressing participant needs and
mitigating harm, these practi ces ensure ethical rigor and enhance
the impact of research on health equity for transgender and
nonbinary populations.

Comparison to Previous Work

Previous research on HIV stigma has predominantly focused
on documenting stigmaand its health impactswithout critically
examining research practices themselves. Our study extends
theNIH’s Stigmaand Discrimination Toolkit [89] by addressing
the need for guidelines to reduce stigma within the research
context. This complements existing frameworks and fills a
critical gap. By focusing on the process rather than outcomes
alone, this research provides a novel contribution to the field.

Strengths and Limitations

The study’s strengths include a diverse, multidisciplinary
research team with significant community representation,
innovative use of the Delphi method, and the integration of
traumarinformed principles. Limitationsinclude the absence of
abioethicist on theteam and potential challengesin generalizing
findingsto other populations beyond transgender and nonbinary
individuals. Future research could explore the applicability of
these guidelines in other contexts and popul ations.

JMIR Res Protoc 2025 | vol. 14 | 66800 | p.80
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Future Directions

Key next steps include developing researcher training modules
and advocating for institutional review board and institutional
policies that mandate trauma-informed practices. These
guidelines could extend to other areas of health inequities
research.

Dissemination Plan

Thisstudy prioritizestransparency and community engagement
in disseminating findings. The dissemination plan aligns with
traumarinformed principles by emphasizing accessibility,
mutuality, and collaboration with the community and
stakeholders.

Community-Focused Dissemination

A dedicated study website was created to provide participants
and stakeholders with clear and accessible information about
the study aims, process, and team. This platform has been
instrumental in sharing updates, progress, and findings during
the study period.

Two newsletters were distributed to participants and posted on
the website to update stakeholders about study progress and
preliminary findings. These newdletters ensured continuous
engagement with the community and maintained trust.

Final study findingswill be summarized in community-friendly
formats, such as infographics and plain-language reports, and
shared through newsletters and the website. This ensures that
findings are accessible to diverse audiences, including those
with varying levels of education and technical expertise.

Academic and Professional Dissemination

Findings have been shared at nationa and international
conferences, ensuring visibility within academic and
professiond circles. Future presentationswill focus on engaging
institutional review boards, research ingtitutions, and policy
makers.

The trauma-informed research guidelines will be published in
academic journals and policy briefs, targeting audiences
involved in HIV research, social work, and public health.

Workshops and webinarswill be conducted for researchers and
community health organizationsto facilitate theimplementation
of the guidelines. These sessionswill provide practical strategies
for adopting traumarinformed practices.

Collaborative Dissemination

The final guidelines will be shared during virtual or in-person
gatherings with study participants and community members.
These sessions will include opportunities for participants to
provide feedback and discussthe next stepsfor implementation.

Findings will be disseminated through partnerships with
community-based organizations and health centers. This
approach ensures that the guidelines reach the people and
institutions directly involved in HIV stigma research and care.

https://www.researchprotocol s.org/2025/1/e66800
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Sustainability and Long-Term I mpact

Recommendations for integrating trauma-informed practices
into ingtitutional review board review processes, funding
applications, and researcher training will be disseminated to
key institutions. This will include targeted briefings and
resource-sharing with institutional review boards and funders
to encourage systemic change.

Training materials, including video tutorials and toolKkits, will
be developed to help researchers and institutions adopt the
guidelines. These materials will be shared through academic
and community networks. By using these dissemination
strategies, this study aims to ensure that its findings are
accessible, actionable, and impactful across diverse audiences,
including researchers, policy makers, and the communities at
the center of the research.

Conclusion

To make meaningful stridesin stigmaresearch, it isimperative
to examine experiences of stigma within the research context
and identify strategies to improve data quality while reducing
unintentional harm in study recruitment, methodology,
implementation, and dissemination. This study addresses these
criticl needs by developing empirically informed
traumarinformed guidelinesfor conducting HIV-related stigma
research with transgender and nonbinary individuals.

Grounded in interdisciplinary theoretical frameworks and
extensive collaboration with transgender and nonbinary
participants, researchers, and clinicians, this study highlights
the transformative potential of trauma-informed approaches.
These guidelines emphasize the principles of safety,
trustworthiness, collaboration, empowerment, and cultura
sensitivity, demonstrating their capacity to enhance participant
engagement, foster trust, and mitigate risks of retraumatization.
Findings further underscore the importance of systemic
ingtitutional support, including training programs, funding
mechanisms, and policy revisions at the ingtitutional level, to
ensure the widespread adoption of these practices.

The study achieved its goals by developing and refining these
guidelinesthrough rigorous qualitative analyses and amodified
Delphi process. By embedding trauma-informed principlesinto
research methodol ogies, thiswork setsanew standard for ethical
and effective research practices. These guidelines have the
potential to increase researchers’ capacity to recruit and retain
transgender and nonbinary participants in stigma research,
improvethe quality of collected data, and reduce the unintended
harms of research participation.

Next stepsinclude broad dissemination of the guidelinesthrough
community-friendly formats, workshops, and academic
publications. These efforts will ensure that the findings are
accessible to a diverse range of stakeholders, including
researchers, clinicians, policy makers, and community
organizations. By reshaping HIV stigmaresearch methodologies,
this work contributes to advancing health equity and ethical
research practices, with implications for other high-priority
populations and fields of health disparity research.
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Abstract

Background: Maternal obesity is associated with significant racial disparities. People who identify as non-Hispanic Black and
Latinx are at the highest risk related adverse short- and long-term health outcomes (eg, hypertension in pregnancy and postpartum
weight retention). Remote lifestyleinterventions delivered during and after pregnancy hold promisefor supporting healthy weight
outcomes,; however, few are tested in groups of people who self-identify as non-Hispanic Black and Latinx or address the
neighborhood-level and psychosocia factors driving maternal health disparities. Implementing remote lifestyle interventions
within community-based programs that serve birthing people may optimize trust and engagement, promote scalability and
sustainability, and have the broadest public health impact.

Objective: The goal of thistria is to test the effectiveness of a culturally adapted remote lifestyle intervention (Healthy for
Two—Home Visiting) implemented within home visiting compared to usual home visiting services on postpartum weight retention
among pregnant or postpartum individuals, in particular those who identify as non-Hispanic Black and Latinx. Facilitators and
barriers to implementation of the intervention within home visiting will be examined.

Methods: We describe the rationale and protocol for this hybrid type | effectiveness-implementation randomized controlled
trial. In this paper, we highlight the community-engaged approach and trial design features that enable the implementation of the
intervention within home visiting and demonstrate its applicability to the target population. Participants will be 360 pregnant
individuals with overweight or obesity enrolled between 20 and 33 weeks of gestation and randomized 1:1 to Healthy for
Two—Home Visiting or usual home visiting services. The primary outcomeisweight retention at 6 months post partum, cal culated
as 6-month postpartum weight minus earliest pregnancy weight (<18 wk of gestation). The measures of implementation include
intervention feasibility, acceptability, reach, adoption, and fidelity. Throughout the paper, we highlight the community input used
to improve intervention effectiveness and study implementation and as a strategy to promote maternal health equity.

Results: This study was funded in June 2021, and recruitment began in April 2023. As of November 2024, we enrolled 90
participants. Data collection to assess the intervention’s effectiveness is expected to end in June 2026. | mplementation eval uation
is expected to conclude in December 2026.

Conclusions: Thishybrid type| effectiveness-implementation randomized controlled trial integrates a culturally adapted remote
lifestyle intervention into early home visiting services to examine its effectiveness on postpartum weight retention compared to
usual home visiting. We anticipate that the study resultswill enable an understanding of the drivers of successful implementation
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within a community-based setting to maximize the future sustainability and dissemination of a strategy for reducing long-term

obesity and other maternal health disparities.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:€62847) doi:10.2196/62847

Clinicaltrials.gov NCT05619705; https://clinicaltrials.gov/study/NCT05619705
DERR1-10.2196/62847

KEYWORDS

preghancy; obesity; postpartum weight retention; remote lifestyle intervention; home visiting; mobile health; mHealth app;
community-engaged research; implementation science; health disparities; maternal health

Introduction

Background

Maternal obesity is a persistent public health concern, with
widening racia and ethnic inequities[1-3]. In the United States,
57% of women who self-identify as non-Hispanic Black and
47% of women who self-identify as Latinx, Hispanic, or of
Spanish origin (hereinafter referred to as Latinx) have obese
status compared to 38% of peoplewho identify as hon-Hispanic
White [4]. Nearly 50% of pregnant people who identify as
non-Hispanic Black or Latinx exceed the recommended
guidelines for gestational weight gain (GWG), contributing to
adverse maternal and infant health outcomes (eg, hypertension
in pregnancy, preterm birth, and maternal mortality) [5-8], as
well as an estimated economic impact of up to US $32 hillion
from conception through the offspring’sfirst 5 years of life[9].
It is imperative to focus public health prevention efforts on
non-Hispanic Black and Latinx pregnant individuals who are
most susceptible to worsening obesity (ie, postpartum weight
retention [PPWR]) [10-13] and other long-term health problems,
including cardiovascular disease [14-17]. Pregnancy offers an
opportunity to initiate healthy behaviors that limit GWG and
its associated health risks because individual s are motivated to
have a heathy baby [18]. This ideal window for health
promotion extends to the period after birth when it iscritical to
sustain healthy changes and improve care transitions, especially
among individuals with known barriers to health care access
and quality [19]. These individuals have increased exposure to
negative socia determinants of heath (eg, environmental,
financid, cultural, and linguistic barriers; racism; limited health
literacy; and inadeguate insurance coverage), which impacts
postpartum visit attendance [20,21] and further exacerbates
health risk [22-24].

Counseling and lifestyle interventions during and after
pregnancy are a recommended and well-established strategy
for limiting GWG [25-28] and reducing PPWR [29-32], and
their implementation is being tested in real-world settings; for
example, our team is testing a remote heath coaching
intervention to limit GWG integrated into prenatal care clinics
[33,34]. However, there are several evidence gaps. First, few
interventions have been tested in racial and ethnic minority
groups [32,35], with especialy low representation of Latinx
individuals [36]. Second, few interventions have been
implemented and tested in community-based settings where
pregnant and postpartum individual s considered high risk access
saofety net services. Finally, interventions that address

https://www.researchprotocol s.org/2025/1/e62847

health-constraining social factors that contribute to disparities
in maternal health outcomes are limited [31,37,38].

Importantly, implementing effective remote lifestyle
interventions within community-based programs that pregnant
individuals access and trust may optimizetheir benefits, promote
scalability and sustainability, and have the broadest public health
impact. Home visiting is an evidence-based public health
strategy targeting pregnant individual s considered high risk and
familieswith children aged up to 5 years. Homevisitors provide
health education, promote positive parenting and early learning,
and link families with needed community resources and social
support [39]. Early home visiting has been shown to prevent
child abuse and neglect, improve maternal and child health,
enhance family socioeconomic status, and promote child
development and school readiness [40]. Early home visiting is
anideal setting for delivering lifestyleinterventionsfor pregnant
and postpartum individual s because home visitors are uniquely
positioned to address socia and environmental factorsimpacting
health behavior (eg, neighborhood food availability and
walkability) [39]. A recent randomized trial testing a lifestyle
intervention embedded in early home visiting services showed
lower GWG and PPWR up to 12 months, greater achievement
of 5% weight loss, smaller waist circumference, and reduced
sugar intake at 12 and 24 months[41], aswell asgreater success
in reducing access to sugar-sweetened beverages in the home
up to 24 months[41,42].

Objectives

The goals of this paper are to (1) describe the design of this
hybrid type | effectiveness-implementation randomized
controlled trial testing the effectiveness of the Healthy for
Two—Home Visiting (H42-HV) remote lifestyle intervention
integrated into home visiting compared to usual home visiting
serviceson PPWR among pregnant and postpartum individuals;
(2) highlight the design features of this trial that enable its
implementation within home visiting and the applicability of
theintervention to thetarget population, in particular those who
identify as Latinx and non-Hispanic Black; and (3) highlight
our application of a community-engaged approach to the
conceptualization and design of the study to improve
intervention effectiveness and study implementation and as a
strategy to promote maternal health equity.
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Methods

Study Design, Aims, and Hypothesis

We designed this hybrid type | effectiveness-implementation
randomized controlled trial to test the effect of the H42-HV
lifestyle intervention integrated into home visiting from mid-
to late pregnancy (20-33 wk) through 6 months post partum,
compared to usual home visiting services, among pregnant and
postpartum individual s with overweight or obesity. The primary
outcome is PPWR calculated as 6-month postpartum weight
minus prepregnancy (<18 wk of gestation) weight. Additional
measures of effectiveness include GWG and maternal health
behaviors, wellness, and health care use. Our main hypothesis
isthat participants in the H42-HV arm will have lower PPWR
than those in the usual home visiting services arm.

Hybrid type | effectiveness-implementation trials assess the
primary outcome of clinica effectiveness and evaluate
implementation strategies of the intervention as secondary
outcomes to better understand facilitators and barriers to
real-world dissemination. This hybrid approach could efficiently
and in atimely fashion inform the pathways from trandlation
of evidenceinto practice upon establishing the effectiveness of
theintervention, guide future sustainability efforts, and facilitate
greater subsequent public health impact [43,44]. To this end,
the study will aso examine home visiting organizational factors
that could impact the implementation of the intervention. We
will use the practical, robust implementation and sustainability
model (PRISM) framework [45] and domains from the
Consolidated Framework for Implementation Research (CFIR)
[46] to assess intervention feasibility, acceptability, reach,
adoption, and fidelity.

The protocol has been registered with ClinicalTrials.gov
(NCT05619705).

Application of a Community-Engaged Approach

We used a community-engaged research approach to inform
the conceptualization and design of the study, including the
adaptation of the H42-HV intervention and its integration into
early home visiting services. On the basis of the continuum of
community engagement in research [47], our level of
engagement is best characterized as community participation
because the community was actively engaged with a defined
rolein all stages of the research process. Prior studies clearly
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demonstrate the importance of early and sustained stakeholder
involvement to develop and implement remote health
interventions for underserved populations [48-50]. The study
principal investigators (WLB and KMB) engaged homevisiting
stakehol ders while devel oping the proposal and, once funded,
used a variety of strategies to establish and sustain 2-way
engagement, communication, and information sharing. All
aspects of the study were enhanced by feedback from adiverse
group of stakeholders who serve individuals identifying as
Latinx or non-Hispanic Black, including regional and state
leadersin home visiting and partici pating home visiting program
managers and home visitors. Stakeholders also included current
or recently pregnant individuals who identify as Latinx or
non-Hispanic Black and participate in home visiting services.

During the conceptualization phase, we met with state and
program leaders to gather information about the relevance of
theintervention and its alignment with state and program public
health priorities. We also explored the feasibility and
acceptability of implementing the intervention within the home
visiting setting. In the planning phase of the study, we
established a trandation and cultural adaptation team of
primarily native Spanish-speaking maternal and child health
professionals (ie, dietitian, midwife, and nurse) and health
professional students (ie, those studying nursing and medicine)
to trandate and adapt the H42-HV intervention for
Spanish-speaking individuals (the adapted version is called
Sanos los Dos).

Once funded, we established a coordinating council with home
visitors, leadersfrom participating programs, and Spanish- and
English-speaking community members. Regular meetingswith
the coordinating council informed all aspects of the study
protocol as well as implementation measures, recruitment
processes, intervention adaptation, and safety protocols. We
asked for specific feedback about the referral process,
recruitment materials (flyers and videos), intervention approach
and messaging, cultural adaptability, and community resource
needs through semistructured one-on-one interviews (6 with
home visiting program leaders and 7 with coordinating council
members). We performed end-user testing of the H42 mobile
health (mHealth) app (Figure 1). We conducted 6 interviews
with parents and 2 with home visitors, applying aprocess known
to impact the usability and engagement of culturally adapted
digital health tools [49,51].
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Figure 1. Healthy for Two mobile health app.
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Overall, thefeedback highlighted facilitatorsand barriersto the
integration of the H42-HV intervention into home visiting
programs and identified strategies for recruitment, adaptations
to meet the language and cultural needs of individuals who
identify as Latinx and non-Hispanic Black, and effective
coordination between the home visitor and health coach. We
describe how we addressed feedback from the coordinating
council and the additional stakeholdersin each of thefollowing
subsections.
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Home Visiting Programs and Setting

In the formative phase of the trial, we engaged with 7 home
visiting programs from across 5 counties in Maryland, United
States, that serve predominantly pregnant and postpartum
individualswho identify as L atinx or non-Hispanic Black, speak
English and Spanish, and have low incomes and literacy levels.
Oncewe launched recruitment, weinvited additional early home
visiting programs to refer participants to be screened and
enrolled in the study. We did not limit ourselvesto a particular
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model of home visiting and included evidence-based and
non—evidence-based models [39]; for example, the partnering
home visiting models include but are not limited to Healthy
Families America, Hedlthy Start, Nurse Family Partnership,
and Babies Born Healthy. Depending on the model, home
visitors are either nurses or paraprofessionals. Participating
home visiting models enroll families in early pregnancy and
follow them 6 monthsto 5 years post partum, but the frequency
and intensity of home visits vary by model.

Participant Eligibility
Asthisisan effectivenesstrial, we apply the broadest dligibility
criteria to enhance generalizability [43,44,52]: age =18 years,

Textbox 1. Eligibility criteria.

Martin et al

singleton pregnancy between 20 and 33 weeks of gestation, and
planning to enroll in home visiting services at 1 of the study’s
participating sites. We are focusing this study on individuals
who are overweight or obese (BM1 =25 kg/m?) before pregnancy
asthey are at the highest risk for future cardiometabolic disease
[53], and we are excluding conditions that may impact an
individual’s ability to medically or physicaly participate in the
intervention if randomized to that arm (eg, advised not to
exercise by provider or diagnosed with type 1 diabetes). Textbox
1 presents additiona eligibility criteria.

Inclusion criteria
« Age=18y
e 20-33 wk of gestation

« Ableto provideinformed consent

«  English or Spanish speaking

Exclusion criteria

«  Diagnosed with type 1 diabetes

«  Pregnant with multiple fetuses

« Advised not to engage in exercise by medica provider

« Not cleared by the study’s clinicians or home visiting program staff
«  Planning to relocate outside of Maryland in the next year

«  Active substance abuse (except marijuana)

«  Psychiatric or substance use-related hospitalization in the past year
« Activeeating disorder

*  Prepregnancy BMI =25 kg/m2 (calculated based on self-reported prepregnancy height and weight)

« Intention to enroll in early home visiting services at a participating site

« Ability to complete telephone-assisted screening and el ectronic consent

Evidence showsthat starting an intervention early in pregnancy
has the greatest impact on pregnancy outcomes and GWG
[54,55]. However, many home visiting programsrely on several
stepsto occur before servicescan begin, that is, entry in prenatal
care, referrals from clinic, screening by outside agency for
eligibility, and outreach by home visiting program. In response
to input from participating home visiting programs, we selected
a broad enrollment window during pregnancy (20-33 wk of
gestation) and will continue intervention delivery through 6
months post partum. Given state and program leader feedback
about the potential for home visiting enrollment in late
pregnancy, we selected the primary outcome as return to
prepregnancy weight or below because PPWR is arisk factor
for future obesity.

Screening and Recruitment

With feedback from home visiting program partners (refer to
the Application of aCommunity-Engaged Approach subsection),

https://www.researchprotocol s.org/2025/1/e62847

we designed the role of home visitors to be low touch and
aligned with the procedures they aready use in their program
and visits. Figure 2 outlines the study design and recruitment
procedures. Home visiting staff inform potentially eligible
clients about the study via conversation, email, or SMS text
message using a “toolkit” of different materials available in
English and Spanish to accommodate program, staff, and client
needs and preferences (eg, suggested dialogue, paper flyers or
postcards, and an informational video lasting 2-3 min). All
recruitment materials include a link and QR code to an
“electronic interest form” (to be completed by clients or home
visitorson their behaf) that requests basic eligibility information
to preemptively exclude clients aged <18 years and >33 weeks
of gestation, as well as additional details to facilitate the next
steps of the screening process.
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Figure 2. Study design and recruitment procedures. mHealth: mobile health.
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Upon receiving acompleted “ electronic interest form,” research
staff reach out to the potential participant viatelephoneto further
assess interest and screen for eligibility. After confirming
eligibility, research staff compl ete atelephone-assisted electronic
consent process that includes obtaining a signed authorization
for the release of medical records, including prenatal and infant
records as well as claims data. After consent is obtained, study
staff immediately request prenatal clinic recordsfor height and
prepregnancy weight measurements to confirm BMI criteria,
and participants complete web-based or telephone-assisted
baseline data collection surveys. Once these steps are compl ete,
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consented participants meet virtually with staff for a
video-facilitated randomization (enrollment) visit. At
randomization, participants receiveinstructionsfor taking home
weight measurements using a study-provided smart scale
shipped to their home; intervention participants are oriented to
the H42 mHealth app and provided the name of their health
coach. Inresponseto homevisitors interest in theresult of each
client they refer (ie, ineligible, unable to contact, or enrolled),
we providethem with the optionto “opt in” to live email updates
on referral outcomes.
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Randomization and Blinding

A total of 360 participants will be randomized 1:1 to the
H42-HV arm or comparison arm. Randomization is stratified
by home visiting program region+primary language served (ie,
central Spanish or English, capital Spanish or English, eastern
Spanish or English, southern Spanish or English, or western
Spanish or English) and BMI (230 kg/m? vs 25-29.9 kg/m?)
and within each stratum using randomly varying block sizes of
2, 4, and 6. The randomization scheme was generated using
Stata (version 17.0; StataCorp LL C) and imported into REDCap
(Research Electronic Data Capture; version 14.0.31; Vanderbilt
University) [56,57]. Assignment remains masked until a
participant is randomized. Due to the nature of this lifestyle
intervention, participants, home visitors, the intervention team,
and the safety monitor will not be blinded to randomization
assignment after randomization. Until the end of the tria, all
nonintervention study staff and coinvestigators, including the
principal investigators and data collectors, will remain blinded,
with the exception of the lead biostatistician.

H42-HV: Intervention Design and Approach

Overview

Theintervention was adapted from our previously designed and
pilot-tested remotely delivered lifestyle intervention (called
Healthy for Two/Healthy for You) to limit GWG and PPWR

Textbox 2. Healthy for Two—Home Visiting intervention components.

Martin et al

in aracially diverse population with low literacy [33,34]. The
person-centered intervention uses a standard behavioral
approach to weight management [58], teaching strategiesaligned
with social cognitive theory, such as self-monitoring, goal
setting, and problem-solving [59]. The overarching goal of the
H42-HV intervention is for participants to have lower PPWR
6 months after delivery.

I ntervention Components and Adaptations

Overview

We used an iterative approach for trandating and adapting
intervention content and technol ogies using feedback from our
key stakeholders (refer to the Application of a
Community-Engaged Approach subsection). In addition to
shifting intervention timing and focusto the postpartum period,
we reframed messaging about program goals to achieving
“overal hedth and wellness’ versus a “heathy weight.”
Consistent early feedback from home visitors suggested that
strong internalized weight biases among their clients may impact
intervention engagement and acceptability. Weight stigma is
pervasive in health care settings, has detrimental impacts on
overall health and the use of health care services [60,61], and
has morerecently been regarded asasocial determinant of poor
birth outcomes [62]. Textbox 2 summarizes the adapted
components of H42-HV.

Per son-centered health coaching (English or Spanish)

« 10total telephone or video meetings (4 pregnancy, 6 postpartum) lasting approximately 30 min using a person-centered approach, plus 2 as-needed

“boosters’

o  Startsbetween 20 and 33 wk of gestation and continues through 6 mo post partum
«  Coaches have access to a mobile health (mHealth) coaching interface to view participant app engagement and health progress (refer to the H42

mHealth App subsection)

Self-weighing via a home smart scale

o Participants self-weigh at least once weekly on a cellular-enabled home smart scale

«  Paper and electronic “wellness journal” available to self-monitor diet and exercise

H42 mHealth app (hosts web-based learning and goal-setting activities, smart scale weight displays, and 2-way participant-coach messaging;
promotes engagement via dynamic in-app messages and email reminders)

« Learning activities: 10 educational modules focused on diet, exercise, socia support, stress, mood, and sleep. Learning methods include the

following: ssimple, brief education on core topic; audio quotes from 3 ethnically diverse mothers describing personal challenges or successes and
behavioral strategiesthat help them meet health and wellness goals; 5 simple multiple-choice quiz questionsto reinforce key concepts; open-ended
free-text questions, ranging from 4-9 total per learning activity, to promote goal-oriented thinking, problem-solving, and identification of barriers
and successes.

Add-on learning: videos and external links covering topics such as breastfeeding, gestational diabetes, and smoking cessation

Goal setting activity: tool that aids participants in setting their own specific, measurable, achievable, relevant, and time-bound (SMART) goals
and rating their progress

Weight display: real-time view of home smart scale weights with feedback to support goal of returning to prepregnancy weight

Coach-participant messaging: synchronous communication stream primarily used for scheduling and delivery of individualized intervention
content (ie, PDF files, images, etc)

Home page: personalized summary to facilitate intervention adherence (ie, date and time of upcoming coach meetings, most recent coach message,
reminders to weigh) and engagement (ie, seasona health or wellness “Tip of the week”)

Coach and coach manager interface: coach interface with dynamic access to participant weight data and engagement with app (ie, SMART goals,
free-text entries); coach manager interface with real-time access to participant and group-level data for individualized case management and
ongoing support and management of all coaches

https://www.researchprotocol s.org/2025/1/e62847
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Per son-Centered Health Coaching

The cornerstone of the H42-HV intervention is health coaching
using an evidence-based person-centered approach [63] aimed
at enhancing participants’ intrinsic drive to make health-related
behavior changes (diet, exercise, and stress management).
Participants compl ete up to 12 coach meetings (10 planned plus
2 as-needed “boosters’) via video or telephone when they join
the study (between 20 and 33 weeks of gestation) through 6
months post partum. Coaches aim to complete 4 meetingsduring
preghancy and 6 meetings post partum, with flexible cadence
to account for varying enrollment dates. The frequency of coach
meetings is consistent with similar interventions showing an
effect on PPWR [29,33,64] and based on evidence that
moderate- (ie, =6 contacts) to high-intensity (ie, 212 contacts)
lifestyleinterventions havethe greatest effect on GWG [26,65].
Coaches receive enhanced training on weight bias and cultural
sensitivity as well as supporting behavioral changes in the
context of common socia and environmental barriers such as
food insecurity and neighborhood safety.

Health Behavior Tracking (Self-Weighing via Home Smart
Scale)

Participants are instructed to weigh themselves weekly on a
cellular-enabled home smart scale (Body Trace; BodyTrace,
Inc) [66] that transmits live data to the H42 mHealth app and
coach interface described in detail in the next subsection.
Coaches emphasize that self-weighing is a core tool to assess
progress, similar to monitoring one's exercise minutes and the
type and amount of food and drinks consumed. Participants
have the option to track and share diet and exercise behaviors
with their coach aswell asdaily ratings of their mood and sleep
using asimple paper “wellnessjournal” or “electronic wellness
journa” delivered daily or weekly via SMS text message or
email.

H42 mHealth App

Our team designed the web-based mHealth app (Figure 1) and
coach interface based on intervention content tested in past
trials [33,34]. The H42 mHealth app is accessible via mobile
phone and delivers education tailored to a <6th-grade reading
level [67-69] via interactive learning activities that provide
guidance on making healthy lifestyle changesin the context of
common environmental barriers (eg, eating healthy on abudget
and low-cost waysto manage stress). Supplemental health topics
(eg, breastfeeding, infant health, and depression) are aso
available because our formative research and work by others
suggested that pregnant and postpartum people acrossracesare
more likely to use digital health tools that offer credible,
perinatal-specific health information beyond nutrition and
exercise [70,71]. The mHeath app contains a goal-setting
activity, facilitates 2-way participant-coach communication,
displays smart scale data, and promotes adherence and
engagement viadynamic in-app messages and email reminders
(Figure 1). End-user testing of the English and Spanish versions
of the app completed in preparation for the tria (the testing
involved 3 English-speaking and 3-Spanish speaking parents
and 2 bilingual home visitors) generated reactionsto app design
and images, usability, interactive functionality, cultural
appropriateness, and effectiveness. Consistent feedback gathered
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(and addressed) included preferencesfor abrighter color palette,
more images, less text and fewer numbers, more traditional
Latinx food options, larger-sized body types, smpler graphics
(ie, bar graph vs line graph), and a stronger representation of
family (ie, households with multiple children). If cost is a
barrier, the study subsidizes web-based access (eg, by providing
data cards).

The coach/coach manager interface provides dynamic access
to participant smart scale weights and app activity (ie, goas
and free-text responses) as well as food and exercise data for
those who chooseto track these behaviors using the “ electronic
wellnessjournal” that syncs datato the interface. Theinterface
additionally serves as a documentation and scheduling tool. A
coach manager interface provides individual and aggregate
summary datato facilitate regular participant oversight, ongoing
support, and the management of coaches and intervention
adherence monitoring throughout the study.

Usual Home Visiting Services Comparison

Participants randomly assigned to the comparison arm receive
usua home visiting services per agency guidelines and
requirements. In addition, we provide abrief, publicly available
educational video on urgent maternal warning signs [72,73].
Private, staff-monitored Facebook groups are offered to
disseminate information on healthy pregnancy and allow for
community building and retention for both groups (usual home
visiting services and H42-HV). Both groups are a so provided
county-specific resource lists with information on green spaces,
food banks, mental health resources, medical centers, and
intimate partner violence support. Thisresourcelist isavailable
as an electronic map (using Google Maps) and a paper version.

National Institute on Minority Health and Health
Disparities Research Framework Adaptation for the
H42-HV Intervention

We adapted the National Institute on Minority Health and Health
Disparities research framework [74] to depict the multilevel
influences (individual, interpersonal, community, and societal
levels) that embedding the remote intervention into early home
visiting services has on heath outcomes and disparities,
including the social determinants of health (Figure 3). The
H42-HV intervention impacts individual-level factors by
promoting a healthy lifestylein women with cardiovascul ar risk
factors, regardless of insurance coverage or health literacy.
While coaches provide education and strategies for making
healthy changes (ie, adding fruits and vegetablesto participants
diet), home visitors address context-specific barriers (eg, healthy
food availability) and leverage context-specific assets (eg, local
food banks) to increase success at achieving behaviora goals.
At the interpersonal level, home visitors provide socia
support and connect participants with socia support networks
that promote a healthy lifestyle and provide tools to navigate
family or peer norms, while health coaches teach participants
effective communication skills to strengthen the support they
receive from their existing network (eg, home visitors, health
care providers, family members, and peers) and tailor this
support toward making healthy changes. The H42-HV
intervention addresses community- and societal-level influences
by connecting participants with local resources and promoting
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parent and infant use of health care services (eg, postpartum promote aholistic approach to reducing cardiometabolic health
inequities among birthing people.

care and primary care). Ultimately, the study is designed to

Figure 3. National Institute on Minority Health and Health Disparities research framework adaptation for the Healthy for Two-Home Visiting

intervention.
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Tables 1 and 2 summarize the methods of measurement and
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conversationswith home visiting program leadersindicated that
home visitors would not have time to collect study data;
therefore, data collection procedures were designed to not
involve home visitors. Data are collected through 4 methods: a
cellular-enabled home smart scale, medical record review,
web-based surveys via REDCap, and Medicaid claims data.

Table 1. Schedule of intervention effectiveness measures: electronic medical record review, smart scale, and Medicaid claims.

Measure Pregnancy Post partum
Basdine® 37 wk Deliveryb 2 mo 4 mo 6 mo
Maternal weight and height Electronicmedical Smart _c Smart scale Smart scale Smart scale
record review scae
Labor and delivery dischargesummary — — Electronic medica — — —
from outside hospitals record review
Infant weight and length from pediatric — — Electronic medica — — —
practices record review
Maternal and infant health care use Medicaid Medicaid Medicaid
claims claims claims
Home visiting use and safety net ser- Medicaid Medicaid Medicaid
vices claims claims claims

3B aseline window: 20 to 33 wk of gestation.
bDelivery through 2 wk post partum.
°Not applicable.
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Table 2. Schedule of intervention effectiveness measures: web-based surveys.

Measure

Pregnancy
Baseline®

Post partum

2mo 4 mo 6 mo

Delivery®

Web-based surveys
Demographics and medical history [75-78]

|

Dietary behaviors[79]

Physical activity [80]

Depression and anxiety [81]

Brief Perceived Stress Scale [82]

Brief Pittsburgh Sleep Quality Index [83]
Functional Socia Support Questionnaire [84]
Socia determinants of health [76,78]
Everyday discrimination [85]

Tobacco, marijuana, and alcohol (PRAM Sd) [86]
Pregnancy intention (PRAMS) [86]

Usual source of (maternal) care (PRAMS) [86]
Experiences with care (PRAMS) [86]

Infant care (PRAMS) [86]

O o o ooooogogo oo

Postpartum visit attendance and support (PRAMYS) [86]
Postpartum contraception (PRAMS) [86]
Breastfeeding intention and practices (PRAMS) [86,87]

Use of community and safety net services: Supplemental Nutri-
tion Program for Women, Infants, and Children (PRAMS) [86]

Engagement with home visiting

Safety survey

DC

o o o o o
O o oo o dg

I [ I N |

3B aseline window: 20 to 33 wk of gestation.

bDelivery through 2 wk post partum.

CInfant race and ethnicity collected at delivery.

4PRAMS: Pregnancy Risk Assessment and Monitoring System.

Figure 4. Datacollection and retention.
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Assessment and Verification of Maternal Weight Using
a Smart Scale

Smart scale weights are collected at 4 time points: 37 weeks of
gestation; and 2, 4, and 6 months post partum (Table 1).
Participants are instructed to weigh themselves in light indoor
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clothes without shoes on their home smart scale (BodyTrace
[66]). The smart scale transmits data to the study team via
cellular connectivity (no Wi-Fi or cellular plan is required),
which isidea for rural client communities with intermittent
Wi-Fi or those with reduced access to cellular data or
inconsistent data plans. The Body Trace smart scale was selected
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because it demonstrates good concordance with in-person
assessments [88,89] and has been used in several large weight
management trials[90,91], including those with racially diverse
populations with low incomes and literacy levels [92-94]. The
scaleismailed to participants’ homes after randomization, and
brief SMS text reminders to weigh are sent at each study
assessment time point (ie, “Time to step on your scale”). Staff
monitor weight data transmitted to the study’s REDCap server
inreal time and reach out to participants with no weight by the
middle of each designated assessment “window,” which ranges
from —10 days to +10 days at designated study outcome
assessment time points. Staff also monitor battery power and
the strength of the cellular connection to assist participantswith
related issues, as needed. To mitigate the disruption that
environmental factors (eg, potential for multiple users or scale
displacement) can have on data quality, we programmed a
dynamic weight cleaning procedure that requires participants
to confirm questionable weights by responding to a 1-question
survey sent via SM Stext message. For intervention partici pants,
this cleaning procedure ensures real -time accuracy of theweight
graphsin the H42 mHealth app, aswell asautomated reminders,
including in-app messages that prompt participants to weigh if
aconfirmed weight is not available after 7 days. After 14 days,
coaches are notified to conduct personalized outreach to remind
participants to weigh themsel ves.

Obtaining Medical Recordsand Abstracting | nformation
on Prepregnancy Weight

Participants consent to pre- and postnatal medical record rel ease
for themselves and their infant from before pregnancy through
1 year post partum (Table 1). We use a secure electronic fax
system (OpenText Fax; Open Text Corporation) to request
medical records from prenatal clinics, offices, and hospitals.
“Prepregnancy” weight is defined as the earliest measured
weight obtained from medical records up to 18 weeks of
gestation; when not available, we use self-reported weight. We
also abstract height, parity, and comorbid conditions from
medical records.

Web-Based Surveys

We used REDCap to build and design web-based surveysusing
standard instruments selected to minimize participant burden
and enable completion at home (Table 2). Collectively, surveys
take 10 to 20 minutes to complete, depending on the total
number and length of those designated at each time point;
staff-led telephone-assisted surveys are available, when
preferred.

Demogr aphics and Social Deter minants of Health

Maternal and infant demographics and socia determinants of
health are collected using standard questions from the PhenX
toolkit [78], the 2020 US Census Informational Questionnaire
[75], and the Accountable Health Communities Health-Rel ated
Social Needs screening tool [77]. Additional common data
elements, using standard and commonly used measures related
to participant characteristics and socia determinants of health,
were incorporated, as required by the Nationa Institutes of
Health-Hedth Equity and Action Network for data
harmonization at the Nationa Institutes of Health Multiple
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Chronic Diseases Disparities Research Consortium [76].
Experiences with chronic, routine discrimination [95] are
assessed using the 9-item Everyday Discrimination measure
[85], which demonstrates good reliability (Cronbach a=0.88)
and is shown to be a strong and consistent predictor of health
and well-being [85].

Maternal Health Behaviors, Attitudes, and Experiences

Dietary intake is assessed as estimates of servings of fruits and
vegetables, added sugars, whole grains, fiber, and calcium using
the 26-item Dietary Screener Questionnaire [79], which
demonstrates agreement with 24-hour dietary recalls [96].
Exercisefrequency and intensity are measured using the 7-item
International Physical Activity Questionnaire-Short Form,
which has acceptable reliability (pooled p=0.76) and some
agreement with the accelerometer standard (pooled p=0.30) in
adiverse sample [80].

Mood is assessed using the 10-item Edinburgh Postpartum
Depression Scale for postnatal depression, which illustrates
moderately high validity (sensitivity=85%, specificity=77%)
and split-half reliability (r=0.88) in the original sample of 60
mothers [81]; these results have been confirmed in other
validation studies [97]. We measure stress using the 4-item
Brief Perceived Stress Scale [98], which is a shortened version
of the originad 14-item scale [82] and has acceptable
psychometric properties[99]. We assess sleep using the 6-item
Brief Pittsburgh Sleep Quality Index [83], which shows good
internal consistency (Cronbach a=0.79, McDonad «w=0.91)
and adequate validity (sensitivity=76%, specificity=77%) in a
large population-based sample [83]. Perceived socia support
is quantified using the 8-item Duke-UNC Functiona Social
Support Questionnaire [84], which has favorable test-retest
reliability (r=0.50-0.85) and is significantly correlated with
other socia support measures [84].

Several questions from the standard and core measures of the
Pregnancy Risk Assessment and Monitoring System (PRAMYS)
[86] assess pregnancy and breastfeeding intentions and practices,
contraception, substance use (tobacco, marijuana, and alcohol),
and experienceswith or use of health care before and after birth.

Infant Health, Sour ces of Care, and Feeding Practices

Infant overall health, feeding, and sources of care are assessed
using the PRAMS [86] and Infant Feeding Practices Survey
[87]. The use of community and safety net programs (ie,
Supplemental Nutrition Program for Women, Infants, and
Children) is also measured using the PRAMS [86].

Engagement With Home Visiting Services

Engagement with home visiting services and the frequency of
contacts with home visitors will be collected at all postpartum
time points to assess the “dose” of home visiting during the
study.

Intervention Satisfaction

Intervention participants complete a satisfaction survey at the
end of the study using an adapted survey tool administered and
reported on in previous trials [33,34].
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Medicaid Claims Data

We will request Maryland Medicaid claims data for all
consented participants with Medicaid to assess maternal and
infant health care use outcomes (ie, attendance at prenatal care
visits, postpartum visit, primary care visits, infant visits, and
receipt of infant vaccines) via a data use agreement with the
Maryland Department of Health (Table 2).

Table 3. Implementation process measures and methods.

Martin et al

Implementation Process M easures and M ethods

Overview

Measures to evaluate the implementation are based on the
PRISM framework [45] and domainsfrom the CFIR [46]. Table
3 outlines all implementation outcomes and measures.

PRISM&+CFIRP domains

Implementation process measure

Data collection method (before, during, and after
the trial)

Organizational perspectives
Organizational characteristics (inner
setting from the CFIR)

Externa environment (outer setting

from the CFIR)

Reach

Implementation (engaging, reflecting,
and evaluating processfrom the CFIR)

Adoption

Fidelity of theintervention (coach and
participant)

Home visiting program perceived usability, adaptability,
and relative priority of the intervention

Home visiting program culture, management support and
cooperation, systems, training, staffing, and incentives

Home visiting program regulatory environment (policies
and incentives); patient needs and resources

Total number of clients enrolled out of those screened
and eligible; total number of clients enrolled out of new
pregnant clients enrolled in the home visiting program

Engagement of program leaders in implementation pro-
cess; qualitative feedback on the progress and quality of
the implementation

Proportion of sites across the state that opt to participate
in the study; adoption of training and recruitment proce-
dures; level of involvement supporting intervention par-
ticipants

Coach adherence to meeting guides and patient-centered
approach; participant adherence to intervention compo-
nents and perceived acceptability

Surveys before and after program orientation; fo-
cus groups after the trial

Home visiting leader surveys before thetria

Home visiting leader surveys beforethetria;
county reports; census and county rankings
database

Study recruitment and enrollment data; home
visiting program leader surveys after the trial

Coordinating council, formative interviews with
home visiting program leaders, focus groups, and
research team discussion and reflection throughout
thetrial

Home visiting staff focus groups after the trial;
review of study recruitment and enrollment data

Review of audio-recorded coach meetings during
thetrial; reports from data management systems;
participant acceptability survey after completing

the study

3PRISM: practical, robust implementation and sustainability model.
BCFIR: Consolidated Framework for Implementation Research.

Organizational Perspectives

To support state and program leader feedback gathered during
the conceptualization phase of the study (refer to the Application
of aCommunity-Engaged A pproach subsection), homevisitors
perspectives of theintervention were assessed viasurvey before
and after a 1-hour study staff-led orientation (an overview of
study goals, design, and referral procedures) that they received
beforethetria. They rated the importance of, and the need for,
resources to address various health-rel ated topics (eg, nutrition
and exercise) with their clients before thetraining and after they
rated intervention acceptability, appropriateness, and feasibility
[100]. At the end of the study, we will conduct 2 focus groups
with home visitors from participating programs to further
explore the perceived usability, acceptability, and adoption of
the intervention. Interview guides will be developed using the
PRISM framework [45] and include questions assessing
facilitators and barriers to implementation.

Organizational Characteristics (Inner Setting Fromthe
CFIR)

Features of home visiting programs through which the
implementation process will proceed and features that may
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support or impede the programs ability to successfully
implement the intervention (eg, structure, enrollment, staffing,
service modality, and curriculum) were assessed beforethetrial
using a survey completed by home visiting program leaders.

External Environment (Outer Setting From the CFIR)

The county-level economic, political, and social contextswithin
which the home visiting programs reside and which may affect
their ability to successfully implement the intervention (eg,
social determinants of health, obesity rates, demographics,
reimbursements, and hesalth and wellness resources) will be
assessed before the trial using a survey completed by home
visiting program leaders and publicly available datafrom county
reports, US Census Bureau data [75], and a county rankings
database [101].

Study Reach

We will quantify study reach as (1) the total number of clients
enrolled in the study out of new pregnant clients enrolled in
home visiting during the enrollment period and (2) the total
number of clients enrolled in the study out of those screened
and dligible for the study.
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I mplementation (Engaging, Reflecting, and Evaluating)

We will measure implementation through a combined strategy
of gathering feedback from home visiting programs about the
progress and quality of the implementation and holding regular
debriefings with personnel and team about progress and
experience.

Adoption of Intervention

We will track the proportion of home visiting sites across the
state that opt to participate in the study and assess the level of
involvement in study procedures and theintervention viasurvey
and home visitor focus groups after thetrial.

Fidelity of the I ntervention: Coach and Participant
Adherence (During and After the I ntervention)

We will examine intervention fidelity and its impact on the
primary outcome using common procedures applied in
multicomponent remote lifestyle intervention trials [102,103].
Health coach fidelity to a participant-centered approach and
standard meeting components (eg, reviewing successes and
progress as well as setting goals) will be measured using an
iterative quality assurance process of sampling and reviewing
audio-recorded coach meetings. We will track participant
adherence to each component of the intervention (coach
meetings, mHealth app, and smart scale use) and intervention
acceptability using an end-of-study survey.

Retention Strategiesfor Participants

On the basis of our experience with recruiting and retaining
pregnant women, we will use several methods to achieve high
retention, including rapport building, sending birthday and birth
cards, and using email and SM S text message reminders based
on each participant’s preferred method of contact. Participants
will be provided gift cards after each data collection visit: US
$10 at enrollment; US $10 at 37 weeks of gestation; US $15 at
2 weeks post partum; and US $20, US $25, and US $30 at 2, 4,
and 6 months post partum, respectively (Figure 4). As
participants will be engaged in home visiting and consider the
program part of their care, we anticipate low risk for loss to
follow-up.

Methods for Ongoing Home Visitor and Community
Engagement

Home visitor engagement will involve monthly recruitment
updates shared with sites and site supervisors, raffleincentives,
ongoing training opportunities on topics of interest, and brief
one-on-one “check-ins’ between a study team member and
home visitor “site champion” aimed at quickly mitigating
concerns or struggles pertaining to study procedures.
Community engagement throughout the trial will involve
quarterly newdettersto all stakeholders (ie, coordinating council
members and state-level leaders), including home visitor and
community member “ spotlights’ and participant success stories.
In addition, each home visiting site will receive an annual
financial incentive.
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Analytic Approach

Sample Size and Power Estimates

With 360 participants, our objective is to determine the
minimum detectabl e difference (MDD) for the primary outcome
of PPWR between the 2 study groups. Our assumptions are as
follows: a 2-tailed type | error rate of 0.05, atype Il error rate
of 0.10, and =70% follow-up for the main outcome of PPWR
at 6 months. On the basis of the past experience [33] and
published literature, we anticipate <30% loss to follow-up for
6-month weight measurements, consequential to variousforms
of dropout (eg, lost to follow-up). With this dropout rate and
the assumption that the dropout is consistent with missing at
random, we expect to randomize 360 participants (n=180, 50%
per arm) to retain an effective sample size of 252 participants
(n=126, 50%/arm) for our primary outcome. SDsfor the MDD
evaluation were informed by previous studies of similar
combined diet-exercise lifestyle interventions to limit weight
gain in pregnancy and promote postpartum weight loss
[26,41,104,105]. Under these considerations, the resulting
MDDs range from 2.3 to 3.6 kg with corresponding SDs for
PPWR of between 5.5 and 8.8 kg.

Main Analytic Model for the Primary Outcome of PPWR

Analysis will follow the intention-to-treat principle. The
main analysis will assessthe between-group differencein PPWR
(the difference between earliest pregnancy weight and weight
a 6 mo post patum) using a mixed effects
model characterized by a mean model relating the outcome to
the predictors and a variance-covariance model addressing
variance of all available longitudinal weight outcomes and
correlation between outcomes measured over time within
individual. The predictors in the mean model will include a
group indicator (O for the comparison arm and 1 for H42-HV)
aswell as3 binary indicatorsfor 2-, 4-, and 6-month postpartum
visits, respectively, with baseline visit asthe reference, and the
corresponding group-by-visit interaction terms, adjusting for
study sites (region and primary language served) and baseline
BMI category used for randomization stratification, as fixed
effects. The regression coefficient of the group by 6-month
postpartum weight interaction term will estimate theintervention
effect on the primary outcome, that is, mean differencein PPWR
at 6 months between the intervention and control groups. We
will use an unstructured variance-covariance model to allow
full flexibility on outcome variances and longitudina
correlations for the repeatedly measured weight data. A
model-based 2-tailed t test will be used to evaluate the
intervention effect and derive the associated 95% CI. The
Kenward-Roger approximation will be used to calculate the df
for the t test, with P<.05 considered statistically significant
[106].

Data from all randomized participants will be used in this
analysis, with missing dataincluded using a software-specified
missing indicator. The main analysis will assume that outcome
data are missing at random and use an observed data likelihood
approach implemented through the mixed effects regression
model, where baseline characteristics associated with the
probability of missing outcome datawill befurther adjusted for
in the mean model. Sensitivity anaysis through multiple
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imputation of missing outcome data under plausible
missing-not-at-random scenarios will be conducted to evaluate
therobustness of the findingsfrom the main analysis conducted
under the missing-at-random assumption.

Secondary Outcomes and Additional Analyses

Secondary outcomesinclude maternal, infant, and organizational
process outcomes. For secondary maternal outcomes, available
data from al randomized individuals will be included.
Between-group differencesin GWG (defined as the difference
between the weight at 37 weeks of gestation and prepregnancy
weight) and infant weights will be assessed using the same
mixed effects modeling approach as described for the primary
outcome, with separate models for each outcome.
Between-group differences in the binary outcomes of diet,
exercise, breastfeeding, and women’'s wellness measures
(depression, sleep, stress, and social support) will be described
between the H42-HV and comparison arms using standard cut
points for the scales and modeled using logistic regression
model-based longitudina models implemented through a
generalized estimating equations approach [107]. The mean
models will similarly use the group indicator, visit indicators,
and the corresponding group-by-visit interaction terms, adjusting
for the variable used to stratify the randomization. Robust
variance estimateswill be used for statistical inferencesto derive
95% Clsfor the popul ation-average estimates and corresponding
P values. Conforming to recommended maternal postpartum
care use and well-baby care use over time will separately be
modeled using a similar generalized estimating equations
approach as described for the longitudinal binary outcomes.

Exploratory Analyses for the Heterogeneity of the
I ntervention Effect

Wewill explorefor potential moderators of intervention effects
by conducting subgroup analyses based on baseline survey data
(race, ethnicity, home visiting program characteristics, baseline
BMI category [overweight or obese], language spoken at home,
low English proficiency, income, and education level) and
examining effect modification by adding appropriateinteraction
terms to the primary mixed effects model. We do not expect
the intervention effects to vary across subgroups, and we will
interpret carefully any observed heterogeneity, or lack thereof,
given the exploratory nature of these analyses.

Safety Surveillance and Monitoring

For active surveillance, a safety medical officer will oversee
the postdelivery review of medical records, including labor and
delivery notes and infant discharge summaries. We will
administer safety surveysafter delivery and at 2, 4, and 6 months
post partum to enable tracking of all maternal and infant
hospitalizations, emergency department visits, and labor and
delivery triage evaluations (Table 2). We have developed
protocolsto aert the team and manage high level s of depressive
symptoms or interpersonal violence (Table 2). The Johns
Hopkins Institutional Review Board is required to review all
serious safety events. In addition, the study has a
sponsor-approved data safety and monitoring plan, and oversight
from the Mid-Atlantic Center for Cardiometabolic Health Equity
Data and Safety Monitoring Board that meets twice a year to
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review study progress, intervention adherence, and adverse
events (mild, moderate, and severe).

Ethical Consider ations

The protocol received initial approval from the Johns Hopkins
Ingtitutional Review Board in June 2022 (IRB00307430) and
was determined to be minimal risk. Standard continuing reviews
occur yearly; protocol amendments are also reviewed and
subsequently updated in the Clinical Trials.gov registry. During
the informed consent process (refer to the Screening and
Recruitment subsection), participants are made aware of their
right to privacy and confidentiality and are informed that all
health information is deidentified or stored on secure servers.
They are also advised that they can withdraw from the study at
any time without consequence from the research team and
medical or home visiting services, and if this occurs, Johns
Hopkins may use any data collected before withdrawal.
Participantswill be provided gift cards after each data collection
visit (for details, refer to the Retention Strategiesfor Participants
subsection). In addition, each home visiting site will receive an
annua financial incentive.

Results

This study was funded in June 2021, and recruitment began in
April 2023. Asof November 2024, we enrolled 90 participants.
Data collection to assess the intervention’s effectiveness is
expected to end in June 2026. Implementation evaluation is
expected to conclude in December 2026.

Discussion

Anticipated Findings

We designed this hybrid type | effectiveness-implementation
randomized controlled trial to test aremotelifestyleintervention
for weight management during pregnancy and post partum in
acommunity-based setting that servesindividuals who identify
as Latinx and non-Hispanic Black. The goal of thishybrid trial
is to evaluate the effectiveness of a newly adapted remote
lifestyle intervention (H42-HV) and effectively integrate the
intervention into early home visiting servicesto reduce PPWR.
We hypothesize that participants who receive the H42-HV
intervention will have a lower mean difference in PPWR at 6
months than control group participants. This would add to the
limited evidence supporting the eff ectiveness of counseling and
lifestyleinterventions during and after pregnancy in minimizing
GWG [25-28] and reducing PPWR [29-32] among racial and
ethnic minority groups [32,35]. Furthermore, because few
counseling and lifestyle interventions for pregnant and
postpartum people have been tested in community-based
settings, the use of implementation science methodswill enable
the gathering of important data about the facilitators and barriers
to implementing the intervention in the early home visiting
setting and among this popul ation considered vulnerable. Early
home visiting programs hold promise to be an ideal setting to
integrate lifestyle interventions because of their unique ability
to address relevant socia and environmental conditions
impeding healthy behaviors (eg, access to healthy foods and
transportation), as well as support and improve transitions to
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postpartum care. We anticipate that our study findings will
demonstrate feasibility comparable to that reported in another
trial of alifestyleintervention embedded into early homevisiting
[41,42]. Through the implementation science approach, we will
also provide evidence to support policy translation, including
the expansion of H42-HV delivery into other US states' home
visiting programs, and into Medicaid Managed Care coaching
and case management programs as M edicaid coverage expands
into the postpartum period in more states [108].

Strengths and Limitations

A magjor strength of thetrial’sdesign isthe community-engaged
approach, which began during the grant conceptualization and
preimplementation phases to inform project design.
Community-engaged research approaches have increased
dramatically in the last few decades and are linked with
statistically positive outcomes and success in recruiting and
retaining racialy and ethnicaly diverse populations
experiencing marginalization [109-111]. Community-engaged
research has many benefits, including ensuring intervention
appropriateness, acceptability, and applicability [112-115];
ensuring that study methods and intervention are properly
adapted to the population of interest [114,116,117]; and
promoting trust, transparency, and bidirectiona learning
between research teams and stakeholders [112,118,119].
Adopting this approach has already guided key research design
decisions, including (1) limiting the primary role of home
visitors to the recruitment of study participants to minimize
impact on workflow, (2) enrolling participants during mid- to
late pregnancy (20-33 wk) to align with client enrollment in
home visiting programs, (3) defining the primary outcome as
weight retention at 6 months post partum to alow time for
increased support during the postpartum period, and (4) focusing
study goals and messaging on achieving “overall health and
wellness’ versusa“ healthy weight” to minimizethe effectsthat
weight bias internalization may have on recruitment and
intervention acceptability. Using remote data collection
procedures was another important design consideration (ie,
smart scale and access to prenatal medical records), given the
transportation barriers of home visiting clients living in rural
locations and antici pated challengesthey might havein reporting
their height and weight to confirm eligibility—an issue that was
confirmed soon after study launch. We anticipate that the
continued involvement of our coordinating council as well as
other methods of community engagement will drive future
decisions about the interpretation of data and dissemination of
findings.

The iterative process of end-user interviews that informed the
design, features, and functionality of the H42 mHealth app was
especialy valuable for adapting and improving it, including
methods for incorporating weight goalsand progress (ie, simple,
colorful graph versus weight change statistics) and trandlating
the interactive goal-setting activity for Spanish-speaking
participants. Comprehensive measures of adherenceto coaching,
the H42 mHealth app, and the smart scale are amajor strength
of the study, given the growing complexity of remote lifestyle
intervention packages and the critical need to differentiate the
effects of unique components [27]. Similarly, access to robust
engagement metrics for distinct mHealth app features (ie,
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interactive goal setting, coach messaging, accessto weight data,
comprehension quizzes, and educational videos) may build upon
the patterns of website engagement characterized by Power et
al [120] in asample of individual s with low-income status who
identified as Latinx; of note, in this particular study, website
engagement was a strong predictor of weight retention at 6
months post partum.

The design of our study has limitations that could impact the
interpretation of theresults. First, control participantswill have
access to a scale for data collection, and regular self-weighing
is a key component of behavioral weight management [58].
From a health equity and ethical perspective, we decided that
we would refrain from instructing control participants not to
weigh themselves outside of data collection and, instead,
statistically control for the number of measured weights across
the groups. Nonetheless, given the enhanced level of
engagement with self-weighing in the intervention group (ie,
reminders, ability to view progress on the app, and feedback
from the coach), we expect the frequency of weighing in the
control group to be significantly lower, and frequency is the
strongest known predictor of overall weight change [121].
Another limitation is our limited ability to formally measure
and control for the varying levels of support that the home
visitors offer clients throughout the trial, which may
differentially impact behavior change (eg, addressing accessto
healthy food and discussing a healthy lifestyle). This lack of
control precludes our ability to measure intervention
effectiveness for a Latinx and non-Hispanic Black, English-
and Spanish-speaking sample considered high risk outside of
the context of home visiting. Although home visitors were
intentionally removed from intervention delivery, early feedback
conveyed apreference among some homevisitorsto be actively
involved, specifically with the ability to access SMART goals
(assuming clients’ permission). The differencesin home visitor
training (ie, nurse vs paraprofessional), curriculum, and the
intensity of home visiting modelsin the trial (ie, frequency of
visitsranging from weekly to 2 visitstotal during thefirst 6 mo
post partum) may also differentially impact client success. We
expect qualitative data on intervention adoption captured in
focus groups after the trial to enhance our understanding of the
potential role home visitors play in moderating intervention
effects and will leverage these insights for future trial designs
and intervention adaptions.

Conclusions

There is a critical need to develop effective lifestyle
interventions for pregnant and postpartum individuals who
identify as Latinx and non-Hispanic Black and experience the
greatest risk for adverse pregnancy outcomes. This study has
the potential to provide a high-quality assessment of the
effectiveness of aremote lifestyleintervention for aLatinx and
non-Hispanic Black population considered high risk and
highlight facilitators and barriers to its implementation in a
grounded service strategy specifically geared toward improving
maternal and infant health. We expect the study to yield
important findings that aid in refining future lifestyle
intervention approaches for pregnant and postpartum people,
particularly those who identify as non-Hispanic Black and
Latinx, and facilitate scalability in community-based settings,
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ultimately improving maternal and infant long-term healthand  promoting health equity.
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