Contemporary Clinical Trials 155 (2025) 107988

Contents lists available at ScienceDirect

Contemporary Clinical Trials

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/conclintrial

L))

Check for

Virtual versus in-person ROSE program (La Luz) as universal prevention for e
perinatal depression: Protocol for a randomized controlled trial in a safety
net hospital

Daphne Y. Liu™", Nicholas S. Perry?, Catherine H. Demers ", Jennifer S. Hyer , Anely Alamo ?,
Paige Vuksanovich®', Nandi Dube ?, Erin R. Flanagan *°, Robert J. Gallop ‘,
Galena K. Rhoades®, Elysia Poggi Davis “°

2 University of Denver, 2155 S Race St, Denver, CO 80210, USA

b University of Colorado School of Medicine, Anschutz Medical Campus, 1890 N Revere Ct, Aurora, CO 80045, USA
¢ Denver Health, 777 Bannock St., Denver, CO 80204, USA

4 West Chester University, 700 South High St, West Chester, PA 19383, USA

€ University of California, Irvine, Department of Pediatrics, 1001 Health Sciences Road, Irvine, CA 92697, USA

ARTICLE INFO ABSTRACT

Keywords: Perinatal depression disproportionally affects underserved communities, who need effective and accessible
Perinatal depression prevention programs. Reach Out, Stay strong, Essentials for new mothers (ROSE) has demonstrated effectiveness
ROSE in preventing postpartum depression in underserved populations when delivered in person. This ongoing ran-
In,terp e'rsonal' psychotherapy domized controlled trial (RCT) tests the novel virtual implementation of ROSE as universal prevention in a
Hispanic/Latina/x

Federally Qualified Health Center setting. We adopted the name, La Luz, for ROSE to be culturally relevant to our
population. Pregnant individuals <30 gestational weeks (target N = 900) are randomized to either the virtual or
in-person La Luz program, which consists of four 90-min group sessions. Groups are offered in English and
Spanish, based on participants' preference. Participants complete surveys at seven timepoints: before program,
28 gestational weeks, 35 gestational weeks, and 6-weeks, 3-months, 6-months, and 12-months postpartum.
Primary outcomes are postpartum depression severity measured by the 20-item Symptom Checklist (SCL-20) and
10-item Center of Epidemiologic Studies Depression Scale (CESD-10). We will perform intent-to-treat analysis to
test whether virtual La Luz is non-inferior to in-person La Luz. This study also evaluates implementation process
and outcomes of both modalities of La Luz to inform the development of an implementation toolkit. This RCT
contributes to our knowledge of perinatal depression prevention and addresses access barriers for underserved
populations. If effectiveness of virtual La Luz is demonstrated, the new evidence for a scalable low-cost pre-
vention can be used to reduce perinatal depression and offer accessible treatment options for people who face
significant barriers to care. Clinicaltrials.gov registration identifier: NCT05766475.

Randomized controlled trial
Implementation science

1. Introduction during the perinatal period [2]. Suicidal thoughts and behaviors can

occur as a symptom of perinatal depression and are a leading cause of

Perinatal depression, the experience of elevated depressive symp-
toms or the occurrence of a major depressive disorder during the peri-
natal period (i.e., pregnancy to one year postpartum), is one of the most
common complications of pregnancy [1]. It is estimated that 27.4 % of
pregnant individuals globally experience elevated depressive symptoms,
and 17.0 % meet diagnostic criteria for a major depressive episode,

maternal morbidity and mortality [3,4]. Perinatal depression has far-
reaching implications for the next generation, including premature
birth, developmental delays, and vulnerability to psychopathology
[5-10]. Rates of depression vary based on sociocultural factors. For
example, depression is more prevalent among pregnant individuals
exposed to contextual risk factors such as poverty and racism [11,12].
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Systemic stressors, including systemic racism, trauma, and economic
inequality, disproportionately affect those who identify as Black or Af-
rican American, Hispanic/Latine, American Indian, Alaska Native, or
multiple races or ethnicities, contributing to elevated rates of perinatal
depression [13-15]. Further, epidemiological data indicate that His-
panic/Latine women report more persistent and severe depression
[16,17]. As the population of individuals who identify as racial and
ethnic minorities is growing in the United States, the health disparities
experienced by minoritized pregnant individuals and their families
represent an increasingly urgent public health concern.

Considering the risk for suicide and long-term adverse impact of
perinatal depression, prevention efforts are critically needed [18].
Reducing perinatal depression can prevent the numerous negative out-
comes it can cause for both the pregnant individual and the next gen-
eration [8,19,20]. The intergenerational benefits of addressing perinatal
depression support the need for inexpensive, widely available perinatal
depression prevention programs. Although several perinatal depression
interventions have shown efficacy in reducing depression during preg-
nancy [21,22] and postpartum [23-25], it is critical to increase their
reach to communities in need, particularly those at elevated risk for
perinatal depression and those who experience barriers to care [11,12].
Thus, an essential next step is to ensure that evidence-based prevention
programs are readily available and accessible to minoritized commu-
nities to reduce perinatal depression [26].

The Reach Out, Stay strong, Essentials for new mothers (ROSE)
program [23] is a well-established interpersonal therapy-oriented group
intervention for the prevention of postpartum depression [23,24]. ROSE
consists of four 90-min, weekly group sessions and one individual
postpartum booster session. Content addresses social support, role
transition to motherhood, communication skills, and psychoeducation
on postpartum depression [23,27]. Among those identified as being at
risk for postpartum depression, ROSE is effective at preventing the onset
of postpartum depression [23,24,27,28], with an average reduction in
risk of 29 % [29], and effectiveness has been sustained through 12-
month follow-up [23]. This clear and abundant evidence led the
United States Preventive Services Task Force to name ROSE as one of
only two established interventions effective at reducing postpartum
depression [29]. Critically, ROSE has demonstrated the benefits of ROSE
in preventing postpartum depression in populations that are under-
served in mental health treatment, including those living in poverty as
well as Black or African-American and Hispanic/Latine individuals
[23,24,27,28]. Thus, there is strong evidence supporting ROSE as a
postpartum depression prevention program, including among those who
face health disparities. Notably, because prior trials have only tested
ROSE among people who are identified as at risk for postpartum
depression based on prenatal screening [23,24,27,28], implementation
of ROSE as universal prevention (i.e., delivered to all pregnant people
regardless of risk) remains to be tested.

Although effective perinatal depression preventions such as ROSE
exist and have demonstrated promising evidence among racially,
ethnically and socioeconomically marginalized populations [29], dis-
parities in psychosocial treatment (e.g., limited access, substandard
quality of care) reduce the access to effective interventions for minori-
tized populations [30-32]. This problem is especially apparent among
Black and Hispanic/Latine individuals, who face a persistent and
increasingly widening disparity in access to mental health care
compared to White individuals [33,34] despite their high depression
rates depression [15,35]. Although socioeconomic factors (e.g., income,
insurance coverage) contribute to mental health care access, disparities
remain to exist among racial and ethnic minoritized groups after ac-
counting for these socioeconomic factors [36-38]. Additional barriers to
treatment include stigma associated with mental illness, lack of cultur-
ally responsive and linguistically appropriate interventions or providers,
challenges navigating the healthcare system, logistical barriers (e.g.,
lack of childcare), and experiences of racism and other forms of
discrimination [30,36]. These barriers are particularly evident among
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Hispanic/Latine and Black populations [30] and contribute to a wide
treatment gap among people most at-risk for perinatal depression
[32,39].

The preventive intervention (i.e., ROSE) tested in this study ad-
dresses many of these barriers by adopting a universal prevention
approach, delivering culturally sensitive treatment in English and
Spanish, and testing telehealth delivery. Offering ROSE as a universal
prevention within the obstetric setting can help improve access by
normalizing and de-stigmatizing participation in prevention programs,
especially for those who experience elevated social stigma and fear of
negative consequences associated with being identified as needing in-
terventions (e.g., racially and ethnically minoritized individuals) [40].
Additionally, providing services in patients' preferred language can help
reduce barriers to care and attrition by easing communication,
acknowledging the patient's language and cultural background, and
facilitating bonding and sense of community among people with shared
language backgrounds [30,41]. In particular, the Hispanic and Latine
population is the largest, and one of the fastest-growing, racial and
ethnic minoritized groups in the United States [42], and over 43 million
people speak Spanish at home [43]. Additionally, the Hispanic and
Latine population has one of the highest fertility rates across various
racial and ethnic groups in the United States [44]. As such, providing
perinatal prevention programs in Spanish when preferred can promote
acceptability and adoption of these programs among Spanish-speaking
pregnant individuals. However, although ROSE is available in Spanish
[45], the effectiveness of ROSE in Spanish has not been empirically
tested.

Expanding ROSE through virtual delivery offers another trans-
formative strategy to improve access of care in underserved populations
[46,47]. To date, trials establishing the efficacy of ROSE have only been
conducted in person [23,24,27,28,48,49]. Given its widespread scal-
ability, telehealth has the potential to enhance mental health service
delivery by reducing access barriers, particularly among minoritized
groups [46,47]. For example, prior research with ROSE found that Black
individuals identified transportation as a major barrier [49]. Specific to
perinatal depression treatment, telehealth can be an effective means of
intervention [50,51]. Thus, a preventive intervention delivered via tel-
ehealth is a potentially scalable, sustainable, and effective delivery
model in real-world settings.

2. The current research

To optimize access to efficacious preventive interventions for peri-
natal depression, we are conducting a randomized controlled trial (RCT)
of ROSE to test the comparative effectiveness of virtual versus in-person
delivery. The study design offers ROSE as a brief, low-cost treatment as
universal prevention within the obstetric setting, delivers it in one's
preferred language (English or Spanish), and compares telehealth and
in-person services. We adopted a name that a local non-profit, Thriving
Families, uses for their ROSE program, La Luz, as this name is more
culturally relevant to the population we intend to enroll. This name was
chosen because “Dar a Luz” is the Spanish phrase for “to give birth”,
which also has a symbolic meaning of “bring light to life.” This RCT is
being implemented at Denver Health, a community safety-net hospital
and Federally Qualified Health Center that serves the largest proportion
of uninsured and Medicaid patients in the Denver area [52]. Patients are
English- and Spanish-speaking, predominantly Hispanic/Latine and so-
cioeconomically disadvantaged. Denver Health delivers over 4300 ba-
bies each year, which accounts for approximately a third of all babies
delivered in Denver [53]. Pregnant individuals are randomized to
receive La Luz either (a) in person, delivered at Denver Health, or (b)
virtually, delivered by the same staff via video conferencing.

This research has two main aims. The first aim is to test the effec-
tiveness of virtual delivery of La Luz in reducing perinatal depression
compared to in-person delivery. We hypothesize that La Luz adminis-
tered virtually during pregnancy will show non-inferior benefits to
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reducing depression as in-person delivery. The second aim is to provide
recommendations for sustainability and scalability to other perinatal
healthcare settings. Implementation processes and outcomes (i.e.,
feasibility, acceptability, appropriateness, adoption, and barriers) will
be examined qualitatively and quantitatively for both the in-person and
virtual interventions. Additionally, the impact of the program on pa-
tients' healthcare service utilization will be explored and the cost of the
intervention will be documented. These data will be used to develop an
implementation toolkit to support sustainability, scalability, and trans-
portability to other healthcare settings.

3. Method
3.1. Participant enrollment

3.1.1. Study population and recruitment site

We aim to recruit 900 pregnant individuals from Denver Health
obstetrics clinics. Pregnant individuals (18 years or older) who are En-
glish or Spanish speaking and at less than 30 gestational weeks are
eligible. Individuals at 30 or more gestational weeks are excluded due to
insufficient time to complete ROSE prior to delivery. The target sample
size was determined based on power analyses accounting for an esti-
mated 20 % attrition rate (10 % during pregnancy and an additional 10
% postpartum) and our primary analyses testing inferiority of virtual to
in-person La Luz (see below).

Denver Health is a Federally Qualified Health Center serving low
resourced and underserved pregnant individuals. The obstetrics clinics
at Denver Health serve individuals from the surrounding urban metro-
politan Denver area. Denver is a racially and ethnically diverse city,
which is reflected in the Denver Health patient population. Among all
patients who received care from Denver Health in 2023, 49 % identify as
Hispanic/Latine, 13 % Black or African American, 30 % non-Hispanic
White, and 4 % Asian or Pacific Islander [54]. Spanish-speaking pa-
tients make up a substantial portion of the Denver Health patient pop-
ulation, and some patients speak only Spanish [55].

3.1.2. Recruitment procedures
Recruitment began in March 2023 and is currently ongoing. Fig. 1

Intervention Arms

Virtual ROSE

Randomized 4 weekly 90-min
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provides an overview of study procedures. On-site research staff screen
prenatal visits scheduled at Denver Health for inclusion criteria (<30
gestational weeks, English or Spanish speaking) using electronic health
records. Patients who meet inclusion criteria are approached by the
bilingual (English/Spanish) on-site project staff at their prenatal visits or
via phone calls. If interested, they are scheduled for their baseline study
visit. All recruitment and study procedures were approved by the
Institutional Review Board at the University of Denver. The current
clinical trial was registered prior to the onset of participant enrollment
(clinicaltrials.gov registration identifier: NCT05766475).

3.2. Baseline study visit and randomization

At their baseline study visit, participants complete informed consent
with research staff and the baseline survey via REDCap over the phone
or via Zoom videoconferencing. At the end of their baseline visit, par-
ticipants are randomly assigned to one of the two conditions (virtual or
in-person) using a secure and locked computer program and are
scheduled for their first group session. Research staff are blind to par-
ticipants' condition assignment during survey administration and data
analysis.

3.3. Study interventions

3.3.1. Description of ROSE (Called La Luz in this Study)

ROSE is designed as four sessions delivered prenatally with a post-
partum booster session [23]. The first session covers creating realistic
expectations around the postpartum period and psychoeducation on
PPD, the second session addresses strategies for managing the role
transition to motherhood with a focus on identifying sources of support
and increasing pleasurable activities, the third session provides educa-
tion on relationship dynamics and how to communicate assertively with
others, and the fourth is on understanding the barriers to assertiveness
and planning for the future. Throughout all four sessions, there is an
emphasis on learning relaxation practices and identifying pleasant ac-
tivities as coping strategies for managing changes after childbirth.

Booster Session

(1:1) virtual groups

(in English or Spanish)
Screening &
Baseline Visit

In-Person ROSE
4 weekly 90-min

»  Avirtual individual
session

Booster Session

In-person groups
(in English or Spanish)

Survey Schedule:

At baseline (< 30

28 gestational

session

e

1
1
1
1
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1
1
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1
1
1
1
1
1
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1
1
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Time . &
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Fig. 1. Overview of study flow. Note. This figure provides an overview of study procedures, including randomization, intervention, and timing of assessments. ROSE

= Reach Out, Stay strong, Essentials for new mothers program.

* If a participant is enrolled at 28 or 29 gestational weeks, they will receive their 28-gestational week survey 1-2 days after their baseline survey. (For interpretation
of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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3.3.2. Virtual vs. in-person delivery

We planned for the first four sessions of La Luz to be delivered pre-
natally in groups of 6 to 20, with a projected average of 12 per group.
The group program is 90 min weekly for four weeks. The same facili-
tators co-facilitate the in-person and virtual modalities and across lan-
guages. Participants in both conditions are provided with workbooks by
mail after their initial study intake appointment. Participants can com-
plete any missed session by attending the session of a future cohort in the
same modality or schedule an individual make-up session with the
facilitator by phone or video. Following the birth of the baby, the in-
dividual booster session (typically 30-45 min) is scheduled with one of
the facilitators. The booster session is delivered virtually for all partic-
ipants (in both groups).

Table 1
Measurement of implementation progress and outcomes.
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For in-person groups, transportation is provided to reduce barriers to
attendance. For virtual groups, tablets with Zoom are provided to par-
ticipants who need a video conferencing device. Transportation and
tablets are provided to ensure that neither transportation nor technology
were an inequitable barrier that negatively impacted participants'
perception or participation in the in-person or virtual groups. Partici-
pants in both conditions receive $10 for every group session they attend
via a reloadable Visa card.

3.3.3. Provider training and fidelity

ROSE is designed to be a flexible, adaptable program that requires
minimal training to deliver [56]. The five La Luz co-facilitators to date
are bilingual psychologists or social workers experienced with working

Proctor's outcomes Definitions and measures

[571
Acceptability Definition: the perception that the intervention is agreeable, palatable, or satisfactory among stakeholders
Measures:
e 4-item Acceptability of Intervention Measure [73] (e.g., “The program is appealing to me™)
Appropriateness Definition: perceived fit, relevance, or compatibility of the intervention for a given practice setting, provider, or consumer or for addressing a particular issue
Measures:
e 4-item Intervention Appropriateness Measure [73] (e.g., “The program seems like a good match for me.”)
Feasibility Definition: the extent to which the intervention can be successfully carried out within a given agency or setting
Measures:
e 4-item Feasibility of Intervention Measure [73] (e.g., The program seems doable to me.”)
e Recruitment metrics: time from study start to completion of recruitment, number of referrals to the study, and numbers of eligible and ineligible
participants
Cost of Definition: cost impact of an implementation effort, which depends on depends on the costs of the intervention, the implementation strategy, and the location
implementation of service delivery.

Measures:

ROSE

Structured interviews with personnel involved in administration of the intervention and assessment of resources to quantify cost of in-person and virtual

Self-report data from patients on their use of all types of health services (inpatient, outpatient, pharmacy)

e EHR data from Denver Health on all types of service, service dates, beneficiary copayment, and primary and secondary ICD-10 and CPT4 codes for each
episode of care over the 12-month period after completion of ROSE (after the postpartum booster) and for the 12-month period preceding pregnancy (and

before participating in ROSE).

Short-term increase in cost due to reductions of barriers to care evaluated via the Barriers to Access to Care Evaluation (BACE) [74], which is a 30-item

comprehensive evaluation of barriers to obtaining mental health care and have good test-retest reliability and internal consistency.

i-PARIHS constructs
[58]

Definition and measures

Innovation
and practices, its clarity)
Focus groups with the following example questions:

Definition: assesses scientific research evidence against existing practice (e.g., the usability of the research evidence, its compatibility with existing policies

e How well do you see the program meeting your needs? (for patients)
o What did you like about receiving the program in-person/virtually? (for patients)
e How well does the program fit into your existing services? (for administrators)

Recipients
Focus groups with the following example questions:

Definition: takes a broad view of the individuals involved in the implementation process and includes patients/clients, providers, and clinic managers.

e How did the program address your cultural background? (for patients)

e How did the program fit into your daily life? (for patients)

e How did the program disrupt your usual work flow? (for providers)

Context
organizational infrastructures surrounding the clinic).
Focus groups with the following example questions:

Definition: includes the immediate context (e.g., a clinical team, service, or clinic) and the outer context in which the clinical setting is embedded (e.g., the

e Where would a program like this need to take place for you to feel interested and comfortable accessing it? (for patients)
e What things in your life got in the way of participating in the program in the way you would have liked? (for patients)
e What barriers do you see to maintain this program after the study ends? (for administrators)

Note. This table summarizes key implementation process and outcomes that will be assessed by the current study.
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with the perinatal population. The facilitators are supervised by GKR, a
licensed clinical psychologist and an experienced supervisor trained in
ROSE, via monthly supervision meetings to ensure the quality and fi-
delity of intervention delivery. La Luz facilitators were trained in one of
three ways (each took approximately four hours): (1) virtual training
conducted by the developer of ROSE (two facilitators); (2) in-person
training conducted by an experienced facilitator of La Luz at Thriving
Families, a local non-profit that also offers La Luz, following the stan-
dard ROSE training protocol (two facilitators); or (3) online training
available through the official ROSE program website [56] (one
facilitator).

3.4. Evaluation of implementation process and outcomes

Evaluation of the implementation of La Luz will occur quantitatively
and qualitatively in this study, guided by Proctor's implementation
outcomes framework [57] and the Integrated Promoting Action on
Research Implementation in Health Services (i-PARIHS) model [58].
Proctor's framework operationalizes the goals of quality evidence-based
mental healthcare, including perceived feasibility, acceptability, and
appropriateness of treatment, and costs of the intervention [57]. The i-
PARIHS guides qualitative measurement of the implementation process
and focuses on three elements that drive successful implementation of
an intervention: innovation, recipients, and context [58]. Table 1 pro-
vides definitions of constructs of these two frameworks.

Approximately 30 participants (12-15 per delivery modality) will be
recruited to complete focus groups (in English and Spanish) within 6
months of completing the fourth La Luz group session. Focus groups use
a semi-structured in-depth format with open-ended questions and last
approximately 60 min. The focus groups explore themes relevant to i-
PARIHS constructs: 1) perceived challenges and barriers, including
perceived cultural relevance and barriers, to session attendance and
engagement with the intervention material and content; 2) perceived
risks and benefits of the treatment modality received (i.e., in-person vs
virtual) for perinatal depression; 3) perceived appropriateness and fit of
the intervention and delivery modality to participants' specific needs;
and 4) perceived skills and benefits derived from the intervention. Focus
groups will also be conducted with approximately 10 hospital providers,
staff, and administrators after enrollment into the RCT ends; these focus
groups assess constructs similar to those assessed in the participant focus
groups regarding implementation drivers, with a focus on sustainability
of the program in the setting after the research study ends.

3.5. Measures

3.5.1. Measures overview and schedule

Participants complete self-report surveys via REDCap at seven
assessment timepoints: before the program begins (baseline), at 28
gestational weeks, 35 gestational weeks, and at 6-weeks, 3-months, 6-
months, and 12-months postpartum. Sociodemographic constructs are
assessed at baseline and postpartum. Measures of mental health (e.g.,
depression severity) and other psychosocial constructs (e.g., social
support) are assessed at each timepoint. Data are also collected from
electronic health records for relevant constructs, including depressive
symptoms and pregnancy-related information (e.g., gestational age,
obstetric complications), and other health information (e.g., care utili-
zation, medications). Participants receive $50 via a reloadable Visa card
for each completed survey. They additionally receive a $50 bonus if they
complete all three prenatal surveys and the 6-weeks postpartum survey,
and another $50 bonus if they complete the 3-months, 6-months, and
12-months postpartum surveys.

3.5.2. Primary and secondary outcome measures

Primary outcomes. Depression symptoms are measured using (1)
the 20-item Symptom Checklist (SCL-20) developed from the full
Symptom Checklist-90-R [59], and (2) the 10-item Center of

Contemporary Clinical Trials 155 (2025) 107988

Epidemiologic Studies Depression Scale (CESD-10) shortened based on
the original 20-item scale [60,61]. Both SCL-20 and CESD-10 are reli-
able and valid measures of depressive symptom severity, including with
pregnancy participants [7,21,22,62]. For both scales, participants pro-
vided ratings using a 4-point scale on their symptoms for the past week
(CESD-10) or month (SCL-20). Item scores for each scale are summed to
generate a total score, with higher scores indicating higher depression
severity. The SCL-20 and CESD-10 scores will be analyzed dimensionally
as the primary outcomes of this RCT.

Secondary outcome. Secondary analyses will involve evaluating
depression assessed via the Edinburgh Postnatal Depression Scale
(EPDS), which is widely used for screening maternal depression across
the perinatal period [63]. Participants provide ratings on a 4-point scale
on symptoms over the past week. Final sum scores range from 0 to 30,
with higher scores indicating greater levels of depression. Previous
studies support both good internal consistency (o > 0.80) and validity of
the EPDS [64]. The EPDS has been validated among Spanish-speaking
mothers [65]. The EPDS is standardly administered at the prenatal
and postpartum medical visits at Denver Health. We collect EPDS scores
from participants' electronic health records to address real-world feasi-
bility and sustainability of depression monitoring.

3.5.3. Implementation measures

Quantitative and qualitative measures of implementation process
and outcomes guided by Proctor's framework [57] and i-PARIHS model
[58] are summarized in Table 1.

3.6. Analytic plan

3.6.1. Analysis testing inferiority of virtual vs. in-person La Luz

Primary analyses will use intent-to-treat design to evaluate the
effectiveness of the intervention among all enrolled participants [66]. To
test whether virtual La Luz will yield a similar benefit (i.e., is non-
inferior) as in-person La Luz for perinatal depression, multilevel
models (timepoints nested within participants) including random in-
tercepts and slopes will be used. Multilevel modeling accounts for nested
data structure and is robust to missing data [67]. In line with non-
inferiority testing, we will use a one-sided test and statistical signifi-
cance set at p < .05 with margin of non-inferiority set to an effect size
Cohen's d of 0.25 for our estimate contrasts of total change in our
multilevel model. Model-based total change estimate will provide us
flexibility if the change over time is nonlinear (i.e., log-linear, parabolic,
piecewise, etc.). A negative effect size would indicate more reduction for
virtual compared to in-person, whereas, a positive effect size would
indicate more reduction for in-person compared to virtual. Non-
inferiority will be shown if the effect size for contrast of total change
yields a one-sided 95 % upper bound smaller than d = +0.25. If the one-
sided 95 % upper bound is bigger than d = +0.25, the confidence in-
terval for the true effect size of the contrast of total change does not lie
totally within the non-inferior region, and non-inferiority cannot be
concluded (illustrated in Fig. 2 with +d as the indicated margins). Given
that intent-to-treat approaches can bias non-inferiority trials toward
finding the interventions to be non-inferior, we will also conduct a
sensitivity analysis including only participants who complete the
intervention [68,69]. Secondary analyses will follow the same analytic
procedures but with EPDS scores collected from electronic health re-
cords as the outcome.

3.7. Analysis of implementation process and outcomes

For qualitative analyses, we will use a rapid qualitative analysis [70],
common in implementation science, to code the data, which is similar to
thematic analysis in rigor but with greater efficiency [71]. A focused
analysis of factors relevant for implementation will be conducted using a
codebook informed by relevant research on perinatal depression,
particularly among Black and Latine participants, Proctor's
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Fig. 2. Superiority, non-inferiority, and equivalence trials. Note. This figure
shows the relationship between superiority, non-inferiority, and equivalence
trials. The negative and positive margins (—d and +d) indicate the confidence
intervals set to establish the effect of the intervention.

implementation outcomes [57], and the i-PARIHS model [58]. After a
first coding pass, a rapid-cycle evaluation approach will be used. After
coding, we will generate reports from NVivo to compile all data seg-
ments by implementation outcome [70] and their correspondence to the
iPAHRIS model components [71]. Analyses will also be conducted
examining differential themes across participant characteristics (e.g.,
race, ethnicity) to ensure prevention programming does not inadver-
tently exacerbate existing health disparities.

With the quantitative data, we will examine implementation out-
comes to identify areas of implementation weakness, separately by
intervention modality. We will then explore themes in the qualitative
data to gain additional insight into potential areas where implementa-
tion could be improved. We will organize identified barriers related to
specific implementation outcomes and generate possible implementa-
tion strategies as recommendations for reducing barriers and enhancing
implementation in other settings. We will organize these strategies and
engage relevant stakeholders to develop a toolkit with specific recom-
mendations for use in other settings [72].

4. Discussion

Perinatal depression is a highly prevalent complication of pregnancy
[1], with higher rates among pregnant individuals who experience
contextual stressors such as poverty and racism [11,12]. Perinatal
depression not only negatively impacts the pregnant individuals and
increases their risk for mortality [3,4], but it also has long-lasting
adverse effects on the next generation [5-10]. Therefore, it is impor-
tant to make effective and culturally sensitive prevention interventions
for perinatal depression available for all pregnant individuals and
address barriers to care. The current RCT tests the benefits of a novel
implementation of ROSE (called La Luz in the current study)—delivering
ROSE in a virtual format—which has only demonstrated efficacy when
delivered in person. This study has a number of strengths. First, it rep-
resents the first effort to provide a novel direct and rigorous test of
virtual versus in-person ROSE among socio-demographically high-risk
pregnant individuals. Second, it delivers ROSE as universal prevention
in a Federally Qualified Health Center through embedding ROSE in a
hospital-based obstetric care setting. This universal prevention
approach allows ROSE to have greater reach to pregnant individuals
who can benefit from this intervention, particularly those who experi-
ence greater stigma and barriers to care. Relatedly, because ROSE has
only been tested among those who are identified as at risk for post-
partum depression based on prenatal screening [2.3,24,27,2.8], this study
represents a novel test of the effectiveness of ROSE as universal pre-
vention. Moreover, this study provides culturally sensitive care to
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pregnant individuals in their preferred language, both in-person and
virtual intervention modalities, and necessary resources for partici-
pating in either modality (e.g., transportation, tablet). In particular, a
substantial proportion of the recruited population identify as Hispanic
or Latine [54], and many are Spanish-speaking and likely experience
linguistic barriers [55]. Delivering ROSE in participants' preferred lan-
guage not only represents culturally responsive care but also provides
the first empirical test of the effectiveness of ROSE delivered in Spanish.
Lastly, the implementation science methods utilized in this research
allow us to gain useful knowledge and insight from multiple stake-
holders and offer great promise for building effective treatment tools for
patients in a sustainable, scalable manner. The resultant stakeholder-
informed toolkit of recommendations will support the program's sus-
tainability in Denver and scalability to other healthcare settings.

Alongside these strengths, the study includes design choices that
impose some restrictions. For example, we intentionally elected to use a
non-inferiority design, which uses two active treatment conditions to
empirically test a delivery modality that can increase access to effica-
cious perinatal depression interventions (i.e., virtual delivery). This was
because the literature demonstrates the benefit of ROSE and it would not
be ethical to withhold the opportunity to participate. However, this
design choice prevents us from testing whether either modality leads to
superior clinical outcomes (e.g., lower depression) compared to a con-
trol group that does not receive ROSE in either modality. Additionally,
although we had the same facilitators for in-person and virtual ROSE to
keep facilitator-related factors consistent across conditions, it is possible
that any preferences and beliefs facilitators may hold about either mo-
dality could inadvertently influence their delivery of ROSE and impact
our findings. Lastly, because participants were randomly assigned to
either virtual or in-person ROSE, they could not choose their preferred
modality. Future research may investigate the effectiveness of ROSE
when participants can freely receive their preferred modality, which
more closely resembles real-world care.

Despite these restrictions, the current research critically contributes
to the knowledge of perinatal depression prevention and addresses care
access barriers of underserved populations. If effectiveness of virtual
ROSE is demonstrated, the new evidence for a scalable low-cost pre-
ventive intervention can be used to reduce perinatal depression and
offer accessible treatment options for people who face significant bar-
riers to care. Future research should elucidate mechanisms of change,
factors predicting differential impact of intervention, and sustainability
and dissemination of virtual ROSE in various healthcare settings (e.g.,
non-hospital-based clinics).
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