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Abstract

Background: Compared to whites, African-Americans have lower prevalence of ideal
cardiovascular health (CVVH) based on the American Heart Association Life’s Simple 7 (LS7).
These CVH inequities have worsened during the COVID-19 pandemic. Ideal LS7 health-
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promoting behaviors and biological risk factors (e.g., diet, blood pressure) are associated

with improved CVH outcomes. The FAITH! (Fostering African-American Improvement in

Total Health) App, a community-informed, mobile health (mHealth) intervention, previously
demonstrated significant improvements in LS7 components among African-Americans, suggesting
mHealth interventions may be effective in improving CVH. This paper presents the FAITH! Trial
design, baseline findings and pandemic-related lessons learned.

Methods: Utilizing a community-based participatory research approach, this study assessed

the feasibility/preliminary efficacy of a refined FAITH! App for promoting LS7 among African-
Americans in faith communities using a cluster, randomized controlled trial. Participants received
the FAITH! App (immediate intervention) or were assigned to a delayed intervention comparator
group. Baseline data were collected via electronic surveys and health assessments. Primary
outcomes are change in LS7 score from baseline to 6-months post-intervention and app
engagement/usability.

Results: Of 85 enrolled individuals, 76 completed baseline surveys/health assessments, for

a participation rate of 89% (N=34 randomized to immediate intervention, N=42 to delayed
intervention). At baseline, participants were predominantly female (54/76, 71%), employed
(56/76, 78%) and of high cardiometabolic risk (72/76, 95% with hypertension and/or overweight/
obesity) with mean LS7 scores in the poor range (6.8, SD=1.9).

Conclusions: The FAITH! Trial recruitment was feasible, and its results may inform the use of
mHealth tools to increase ideal CVH among African-Americans.

Introduction

Cardiovascular health (CVH) disparities in African-Americans (AAs) persist. Recent
epidemiologic studies find that compared to whites, AAs have significantly fewer ideal
CVH components that comprise the American Heart Association Life’s Simple 7 (AHA
LS7).1-5 Data from the Jackson Heart Study, the largest observational cohort of AAs
examining their cardiovascular disease (CVD) risk, showed that only 3.2% of AAs met

>5 ideal levels of the LS7 components and none met ideal levels for all components.®
Established as the foundation of the AHA 2020 Strategic Impact Goal to improve CVH
and CVD outcomes population-wide, the LS7 is an evidence-based metric of seven health-
promoting behaviors and biological risk factors: physical activity (PA), diet, smoking,
body mass index (BMI), blood pressure (BP), cholesterol, and glucose.” Thus, strides
towards improving CVH in AAs could lead to substantial reductions in CVD burden and
premature death in this group. In recent years, numerous culturally tailored, community-
based, health interventions have shown effectiveness in improving general health knowledge
and health behaviors among AAs.8 These interventions have largely targeted single CV risk
factors (e.g., PA, obesity) and have less potential to significantly reduce CVH disparities
than those targeting multiple risk factors.9 Further, many of these interventions have

been unsustainable and inadequately disseminated in AA communities.810-13 AAs face
multi-level psychosocial and structural barriers or adverse social determinants of health
(SDOH) including systemic racism, poor access to quality healthcare/health information
and trusted providers, and financial/environmental constraints that limit their abilities

to focus on their own CVH and wellness.24-16 Unfortunately, the COVID-19 pandemic
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undoubtedly unveiled and exacerbated many of these pre-existing negative SDOH and CVH
inequities, which disproportionately impacted socioeconomically disadvantaged populations,
particularly AAs.17-20 This additional heavy burden of pandemic-related obstacles and
stressors may portend worse CVH and health outcomes of AAs.

Novel methods for overcoming barriers to ideal CVH in AAs are warranted. Even prior to
the COVID-19 pandemic, mobile health (mHealth) technology swiftly gained recognition
for its ability to deliver effective health information to under-resourced populations.?!
According to contemporary observational data, AAs have identical patterns of mobile
technology and smartphone-use as their white counterparts.22 Further, AAs are more likely
to rely on smartphones as their primary Internet access source23 and express willingness to
engage with these devices for mHealth research and lifestyle interventions.24-26 mHealth
technologies, digital communication and devices are adaptable, engaging, cost-effective,
scalable, and effective in improving CV risk factors (e.g., hypertension, diabetes).2’-29
However, there are few effective, culturally relevant, evidence-based interventions for this
population. No community-based mHealth lifestyle intervention has assessed the impact

of risk-based prevention by targeting multiple CV risk factors among a high CVD risk,
racial/ethnic minority group as recommended by the AHA.7:29:30 Our study fills this gap

by enhancing our existing general CVH and wellness digital application to more effectively
address the LS7 through a community-based participatory research (CBPR) approach.31:32
CBPR strategies have cultivated trust between researchers and underserved communities and
increased enrollment/retention rates among AAs which has become especially important
during the COVID-19 crisis.33:34 AA faith communities offer promising avenues to deliver
mHealth interventions as technology integration into church health promotion activities may
facilitate their implementation, dissemination, and sustainability.3°:36

The FAITH! Trial

The FAITH! (Fostering African-American Improvement in Total Health) Trial builds

upon over a decade of collaboration within a rich, dynamic CBPR academic-community
partnership with AA churches in Rochester and Minneapolis-St. Paul (MSP), MN.37:38

To better address CVD health disparities within the AA community in MN, the
academic-community partners and stakeholders (through the FAITH! Community Steering
Committee-CSC) mutually formulated a mission to focus on CVH promotion through

the LS7 framework and actionable, community-based interventions. In partnership with
community members, we co-designed a general CVH and wellness digital application for
AAs (FAITH! App) which had high acceptability and resulted in significant improvements
in multiple LS7 components among our pilot study participants.3240 Feedback from
participants indicated a need for individually-tailored messaging and interpersonal
features.#! Thus, we refined the FAITH! App and evaluated its feasibility and preliminary
efficacy among AA adults within faith communities using a pilot randomized controlled trial
(RCT). We hypothesize that our FAITH! App intervention will be feasible and improve
CVH among AAs in faith communities from baseline to six-months post-intervention.
Herein, we present the design and baseline findings of the FAITH! Trial and offer lessons
learned on the recruitment process during the COVID-19 pandemic.
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Methods/Design

Study design

Recruitment

The overall study design is depicted in Figure 1 according to a modified CBPR conceptual
logic model 42-44

We employed a pilot cluster, RCT with delayed intervention control group which is
consistent with the overarching CBPR process. The study was reviewed and approved by the
Mayo Clinic Institutional Review Board and registered (clinicaltrials.gov NCT03777709).
Written informed consent was obtained from all individuals prior to participation. This
study was directly funded by the National Institutes of Health (NIH)/National Institute

on Minority Health and Health Disparities (NIMHD) (Grant No. 1 R21 MD013490-01),
the American Heart Association-Amos Medical Faculty Development Program (Grant No.
19AMFDP35040005), the Clinical and Translational Science Awards (CTSA) (Grant No.
UL1 TR000135) from the National Center for Advancing Translational Sciences (NCATS)
and the Mayo Clinic Center for Health Equity and Community Engagement in Research.
The authors are solely responsible for the design and conduct of this study, all study
analyses, the drafting and editing of the paper and its final contents.

Recruitment of participants occurred from May 2020 through October 2020. To enhance
recruitment in this underserved and traditionally underrepresented population in research,
the study leadership hired compassionate and culturally sensitive staff of diverse
backgrounds and experiences. The study team also included members reflective of the
prioritized study population (study principal investigator and community health workers of
AA heritage). Further, all study staff completed diversity, equity and inclusion and CBPR
training as a part of the hiring process.

Church screening and eligibility

We recruited churches in Rochester and MSP to participate primarily through existing
contacts (FAITH! CSC members) and by city-wide congregational and business listings.
Details of the church recruitment process will be discussed in a separate report. In brief,
in-person church recruitment events were initially held at health centers in Rochester and
MSP but as a result of the COVID-19 pandemic, a subsequent recruitment event was shifted
to a virtual platform (Zoom) to prioritize safety and convenience. Each church was assessed
for readiness to engage by adaptation of the PREACH (Predicting Readiness to Engage

AA Churches in Health) model (i.e., infrastructure, prior health programming)*>6 by an
electronic and follow-up telephone screening survey. Defined church inclusion criteria were
the following: 1) predominantly AA parishioners, 2) commitment from church pastor/senior
leadership to promote the study at church, and 3) willingness of church member to serve

as church liaison (FAITH! Partner). Church pastors electronically signed a letter of mutual
intent as a commitment to participate in the study and received a $250 incentive.
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Participant screening and eligibility

Participants were recruited by telephone, email, and direct referral from the church-
designated FAITH! Partners from the enrolled churches. The study team organized joint
congregation community recruitment kickoff events which included a project overview and
open discussion (transitioned from in-person to virtual due to the COVID-19 pandemic).
To adapt to pandemic-related restrictions (e.g., social/physical distancing, church closures)
and limited in-person events, a promotional video was developed to provide a study
overview with most frequently asked questions from interested participants. To enhance
our recruitment outreach during the pandemic, all hard-copy recruitment materials were
distributed by multiple modalities including postal mail and electronically via email and
social media platforms. Interested individuals completed an eligibility “Program Interest/
Eligibility Form” and forwarded it to the study team by email. The study coordinator
contacted interested individuals by telephone to reiterate study details and to complete
confirmatory eligibility screening. Study inclusion criteria were: AA person, age =18 years,
smartphone ownership (iOS or Android systems), basic Internet skills, at least weekly
Internet access, active email address, fruit/vegetable intake <5 servings/day, <30 minutes of
PA/day and able to engage in moderate-intensity PA. Exclusion criteria were: participation
in app refinement focus group series, inability to walk up =2 flights of stairs or walk =1
city block without assistance or stopping, pregnant (due to associated hormonal and weight
changes) or have plans to become pregnant in next 2 years or visual/hearing impairment

or mental disability that would preclude independent app use. The eligibility criterion were
developed to prioritize sedentary individuals with suboptimal dietary patterns given low
prevalences of ideal levels of PA and diet LS7 components among AAs.5 These individuals
may benefit most from a lifestyle intervention.#’ Eligible participants completed electronic
informed consent. Participants received $50 by Visa gift card at enrollment and collection
of baseline data along with a personal PA monitor (Fitbit Versa 2). Participants will receive
gift cards of the same value at the follow-up study time-points (immediate postintervention
and 6-months post-intervention). As with recruitment outreach, follow-up with participants
concerning key study timepoints/events were communicated by a variety of means (e.g.,
emailed timelines and reminders, telephone calls, etc.).

Randomization

The cluster RCT design has 2 waves of implementation inclusive of 2 groups (See Figure 2):
intervention (Group 1) and delayed intervention (Group 2, control group).

Clusters of churches in Rochester and MSP are randomized to receive the intervention
immediately following baseline health assessments including LS7 measures (Time 1,

Group 1) or at post-maintenance (Time 3, Group 2). Groups 1 and 2 then complete
post-intervention assessments by electronic survey of CVH behaviors, feasibility and
psychosocial measures (Times 2 and 4). Both groups complete second health assessments at
post-maintenance (Time 3), to allow for comparison of LS7 measures between Groups 1 and
2. Times 4 through 5 are data collection points following the intervention (post-intervention
and post-maintenance) for Group 2. The study statistician randomized churches (balanced

Am Heart J. Author manuscript; available in PMC 2023 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brewer et al. Page 6

by church size), ensuring that the number of participants in Groups 1 and 2 were balanced.
Churches were informed of their randomization assignment after baseline assessments.

Power analysis

The primary outcome is a comparison of average change in LS7 score from baseline

(Time 1) to 6-months post-intervention (Time 3) between Groups 1 and 2. Initial power
calculations were performed to estimate adequate sample size. A total of 16 churches
averaging 10 participants/church (80 participants/group) was estimated to provide 85%
power to detect a difference of 1.0 in average LS7 score change between groups (SD 2; 5%
type-I error rate, assuming 0.01 intracluster correlation and 0.50 coefficient of variation of
church sizes). The clinical significance of an at least 1-unit difference in LS7 score is based
on a recent meta-analysis demonstrating that each unit increase in LS7 metrics is associated
with an estimated 19% and 11% reduction in CVD and all-cause mortality, respectively.48
Based on these calculations, we initially aimed to recruit 200 participants to ensure 160
completers (assuming 20% attrition rate). However, due to recruitment challenges from the
COVID-19 pandemic our recruitment goal was revised. The church goal remained at 16
churches, however a mean of five participants/church (40 participants/group) was estimated
to provide 80% power to detect a difference of 1.45 in average LS7 score change between
groups (effect size of 0.73, SD 2; 5% type-I error rate, assuming 0.01 intracluster correlation
and 0.50 coefficient of variation). Assuming a 20% attrition rate, recruitment of at least 80
participants to ensure at least 60 completers would provide adequate power based on these
adjusted calculations.

FAITH! App Intervention

Table 1 presents the content and theoretical basis of the refined FAITH! App evaluated in the
RCT.

By integrating a theory-based approach, the FAITH! App was refined to provide users with
personalized educational content and support to encourage ideal CVH behaviors. Individual
participant LS7 and the Precaution Adoption Process Model (PAPM) were used as sound
conceptual frameworks to promote behavior change based on stage-of-change according

to a classification algorithm to deliver predetermined decision rule-based messages.4° For
instance, individuals in early stages (1-2) received messages to increase their awareness and
readiness to act (e.g., “Following 7 simple steps can improve your heart health and help

you live longer”); whereas, those in advanced stages (5-6) received messages focused on
performance capacity-building and positive reinforcement (e.g., “Reducing portion size and
increasing PA will help you lose weight” or “Keep up the good work, you’ve eaten >5

fruit and vegetable servings today!”). Tailored messages unique to each individual’s PAPM
stage were delivered via their app dashboard to inform and persuade toward consistent
healthy behaviors (self-monitoring of diet and PA).12 The sharing board modifications
included moderated weekly posts to foster discussion on self-efficacy, self-regulation, social
support, and barriers/facilitators to healthy lifestyle with Social Ecological Model (SEM)
concepts.12:50 Also, we aimed to capitalize on behavior economics by providing social
incentives at the church level®1-53 with a thermometer goal chart tracking diet/PA by church
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over the 1-year study. Top-ranked churches will be acknowledged during a post-study
dissemination event.

We obtained stakeholder feedback on the refined app that will be described in a separate
report. Briefly, 15 AA church congregants in Rochester and MSP were recruited for focus
groups (5 per group) with a mean age (SD) of 56.9 (12.3) years; 87% were women.

The focus group series was transitioned from an anticipated in-person formatting to a
virtual platform (Zoom) due to the COVID-19 pandemic and unrest caused by the killing
of Mr. George Floyd in Minneapolis, MN during the recruitment phase. By way of
virtual communication of instructions (email, telephone, Zoom), participants downloaded
the FAITH! App prototype to their personal smartphones. They were instructed to use the
prototype and its core features for two weeks before the first focus group. App usability
(impact, perceived usefulness, ease of use, user control) and user satisfaction (likes, dislikes,
perceived cultural appropriateness) were assessed according to the Health Information
Technology Usability Evaluation Model®* and Scale®®:56 (Health-ITUEM/ITUES) which
are systematic rubrics for evaluating mHealth apps. Key discussion points included solicited
feedback on app prototype features, proposed revisions, LS7 incorporation category and
integration of AA faith community cultural norms and values. Given the striking CVH
disparities affecting the AA community as a whole, an emphasis was placed on tailoring
to preferences of both men and women. Immediately following each focus group, a
summary analysis of discussion highlights was compiled by the moderator. Synthesis of
overarching themes and most salient participant feedback was completed using thematic
analysis techniques®’ to inform sequential intervention refinement of the app prototype
components by the study team and software developers for review at subsequent focus
groups.

The most commonly cited feedback from the majority of the participants (synonymous with
weighting) was ultimately integrated into the refined app. Based on participant preferences,
a balanced representation of men, women and families was incorporated into the app
imagery, education module videos and past program participant testimonials. Additions or
refinements were made to the app and the refined app proceeded to the RCT once the
participant rating of the app readiness met a predetermined threshold (mean overall Health-
ITUES®® score of >4, possible range 0 to 5). Overall user satisfaction with the refined app
was high, and the app features exceeded the usability threshold goal to proceed to use in the
RCT.

The app is individually tailored to promote LS7 through health education while enhancing
self-efficacy, self-regulation, and social support for healthy behavior change. It includes

a 10-week education modules series with a LS7 focus, interactive self-quizzes, self-
monitoring of diet and PA (daily serving of fruits/vegetables and steps), and social
networking (sharing board). Participants manually enter their servings of fruits/vegetables
each day. The Fitbit automatically syncs daily step measurements with the app. Participants
follow a weekly schedule by each LS7 component. Personalized messages guided by the
theory-based models (PAPM, SEM) are delivered to each participant 3—4 times/week over
the intervention phase via the app dashboard (and email per preferences). Messages are
either informational, cues to action, reminders, or motivational/praise for healthy behavior
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change. The moderated sharing board is updated weekly with posts from reputable sources
(e.g., AHA, Mayo Clinic) to foster discussion on behavior change influences and participant
successes/challenges to healthy lifestyle.

Sociodemographics, relevant health history and psychosocial influences on CVH were
collected by electronic surveys at baseline and will be collected at follow-up time points
(immediate post-intervention and 6-months post-intervention). In-person health assessments
of clinical, laboratory, and anthropometric data were performed at baseline (October to
November 2020) and will occur at 6-months post-intervention at community venues by a
mobile clinical research unit team of trained nursing staff. The study team implemented
COVID-19 safety precautions at all health assessments such as staggering of appointments
to minimize number of individuals present on-site for adequate social/physical distancing,
universal mask wearing, and frequent sanitizing (hand and surface) by the study team and
participants. Table 2 provides a summary of measures and the schedule of assessments.

Sociodemographic, health, digital skills information

At baseline, participants were queried on demographic information regarding age,
socioeconomic status (education level, annual household income, insurance), marital status,
self-reported general health status, and medical history (including antihypertensive, lipid
lowering, and diabetes medication use). To explore digital skills, the electronic health
literacy scale (eHEALS) was used to assess electronic health literacy (EHL)%8 (an
individual’s ability to seek, find, understand, and appraise health information from electronic
sources and apply these skills toward health issues). Participants were also queried about
their mobile technology/Internet use skills,> sources of online health information, and
social media use.

Primary outcomes

CVH measures (LS7 score)—CVH profiles according to LS7 were assessed by
measurement of BP (average of three sitting readings), lipid panel and glucose®® (by
fingerstick), height (to nearest centimeter by stadiometer), weight (with calibrated scale

in kilograms), self-reported cigarette smoking status (former, current, never), dietary quality
(healthy diet score according to AHA guidelines by a validated, culturally appropriate, food
frequency questionnaire),®1:62 and PA patterns (minutes/week of moderate and vigorous
intensity PA).63 LS7 component criteria were adapted from AHA standards based on health
assessment data (Supplemental Table I). A LS7 score was calculated as a composite of each
LS7 component by assigning 2-points for ideal, 1-point for intermediate, or 0-points for
poor.%4 The total sum allows for a continuous measure of CVH ranging from poor to ideal
(0-14 pts). For ease of translation and understanding, the LS7 score was categorized as 0-6
(poor), 7-8 (intermediate), and 9-14 (ideal) as previously conducted by our team.%°

Intervention feasibility measures—We will assess feasibility by participant

engagement with app features (goal =50% of participants accomplishing: initial connection
and log-in to homepage/dashboard, =50% completion of education modules series, =1 entry/
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week of tracking for diet/PA). App usability will be assessed by the Health-ITUES (goal
overall mean score >4).55:56

Secondary outcomes

We will ascertain the influence of several measures (using validated instruments) on LS7
score. Further, given our integrated conceptual model accounting for key SEM influences
within the AA faith community to promote/hinder behavior change, we will assess multiple
domains of sociocultural and environmental contexts as follows over the course of the study.

Healthy diet/regular PA self-efficacy—Participant self-efficacy or confidence to
maintain healthy behaviors (healthy diet, regular PA) when faced with common barriers

is assessed by validated instruments.56:67 Fruit/vegetable intake self-efficacy is assessed as
how certain an individual can implement varying strategies to eat healthier foods focused
on fruits/vegetables. Scores across five items are averaged to calculate a final score (ranging
from 0 (certain | cannot) to 100 (certain I can)). Exercise confidence is assessed by a 12-item
instrument on a 5-point scale (“I know I cannot” [1] to “I know I can” [5]), with subscales
for “sticking to it” (8 items) and “making time for exercise” (4 items). Responses from each
item are averaged to calculate a final score for each of the two subscales (range 1 to 5). Step
count self-efficacy is measured by a 24-item instrument. Participants respond to items on a
scale of 0 (certain I cannot) to 100 (certain I can) on how certain they are that they can build
up their daily step-count, with the score calculated as the average of the items.

Self-regulation—Assessment of self-regulation for diet (14 items) and PA (10 items) was
adapted from the Health Beliefs Survey which has demonstrated reliability and validity
among AA church congregations.8:69 Participants are asked questions about strategies they
have used in the past three months to eat healthier foods (three subscales: increase fruit/
vegetable intake [3 items], decrease fat/calorie intake [6 items], plan and track nutrition [5
items]) or increase their daily step-count or PA. All items are measured on a 5-point scale
(“never” [1] to “always” [5]). Scores across all items are averaged within each subscale to
calculate a final score (range 1 to 5).

Social support—Saocial support for healthy diet (20 items) and PA (23 items) from family
or friends are assessed using an adapted Sallis et al. scale utilized in our prior studies and in
other AA church congregation samples.”%-72 For social support for healthy diet, participants
are asked how much encouragement or discouragement (5 items from family, 5 items from
friends for each respectively) they receive to eat healthier. All items are measured on a
5-point scale (“never” [1] to “very often” [5]) and items are summed within each subscale
with a possible score range of 5 to 25. Social support for PA assesses subscales of family
participation [10 items], family rewards and punishment [3 items], and friend participation
[10 items]). All items are measured on a 5-point scale (“never” [1] to “very often” [5])

and items are summed within each subscale with possible scores ranging from 10-50 for
participation, and 3-15 for rewards/punishment. Higher scores imply greater encouragement
or discouragement, participation, or rewards/punishment for all social support instruments.
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Religiosity/spirituality—Religiosity is assessed as religious attendance using items
selected and adapted from the Fetzer Multidimensional Measurement of Religiousness/
Spirituality.”3 Religious attendance (in-person) is assessed by a single-item asking how
often participants attend (“go to”) religious services or meetings (scale 1= “more than once
a week” to 5= “never”). Religious attendance (virtual/remote) is assessed by a single item
— “How often do you watch or listen to religious programs on TV, radio or online?” — with
six response options (1="several times a day” to 6= “never”). Spirituality is measured by
the short version of the Daily Spiritual Experience Scale (DSES) which assesses ordinary
daily experiences according to theistic and non-theistic experiences of spirituality in six
domains.”*7> The 15 items of the DSES are each rated using a 6-point Likert scale with 1
“never or almost never” to 6 “many times a day.” The DSES score is calculated as the mean
of the 15 items, ranging from 1 to 6.

Optimism—The Life Orientation Test-Revised (LOT-R) is used to measure optimism.”8
The LOT-R is a 6-item instrument rated on a 5-point scale from 1 (I disagree a lot) to

5 (I agree a lot).Participants respond to three positively worded items (e.g., “I’m always
optimistic about my future™) and three negatively worded items (e.g., “If something can go
wrong for me, it will”). The LOT-R score is calculated as the sum of the 6 items ranging
from 6 (least optimistic) to 30 (most optimistic), after first reversing the negatively worded
items.

Perceived stress—Perceived stress is measured using the Global Perceived Stress Scale
which was validated in a population of AA adults with adaptation from standardized stress
scales and within our study on stress and CVH in AAs.%:77=79 The 8-item instrument
measures global perceptions of stressful experiences over the prior 12 months in domains
such as employment, legal issues, and racism/discrimination. Participants rate the severity of
each domain according to a range of “not stressful” (1) to “very stressful” (3) with a total
sum ranging from 0 to 24.

Statistical methods

Descriptive statistics/unadjusted analyses—For the baseline data reported in this
paper, descriptive statistics were summarized with frequencies/percentages and means/
standard deviations comparing Group 1 and 2 participants. At subsequent study time-points,
study measures will be summarized and compared between groups using XZ tests for
categorical variables and 2-sample t-tests for continuous variables. Differences between
baseline and each follow-up will be calculated for continuous measures. These differences
will be examined overall and within each group, with paired t-tests. The distribution of
categorical outcomes (e.g., LS7 component category: poor, intermediate, ideal) will be
compared between baseline and each follow-up with McNemar’s tests.

Regression models for adjusted analyses—Paired differences from baseline for
LS7 score and other continuous outcomes (outlined above) will be compared between
intervention and control groups after adjusting for a prioriselected baseline covariates
using linear regression models with generalized estimating equations (GEE) to account for
correlated data within church. Covariates include age, sex, education, income, insurance
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status, medical history, and medication use. Similarly, logistic regression models with GEE
will be used to examine adjusted associations with the probability of intermediate/ideal
levels of CVH at the second timepoint (using poor CVH as referent). Effect modification by
sex will be explored. All analyses will be conducted using SAS, v9.4 (SAS Institute, Inc.,
Cary, NC). P values <0.05 will be considered statistically significant.

Process and health equity evaluation—In line with CBPR, we will evaluate the
equitable processes within our overarching academic-community partnership to promote
health equity. Using the synergistic framework for evaluating equity within CBPR
partnerships, we will evaluate dimensions of partnership effectiveness in addressing health
inequities using metrics outlined by Ward and colleagues.80

Dissemination of results—We have identified key audiences for dissemination of

our study findings including the FAITH! CSC, all partnering AA churches and local

AA community at-large (Rochester and MSP, MN), state and regional public health
organizations (e.g., Departments of Health, local affiliate AHA) and the academic
community (nationally and internationally). To ensure that the findings from our research
informs community level health interventions to promote CVH and thereby maximize

the benefit to underserved AA communities, our dissemination strategy has been co-
developed by the academic-community partner team. For community members, we will
hold community-wide events to provide the overall results in a clear and succinct manner
with incorporation of slide and video presentations and culturally appropriate infographics.
We will also share our findings through social media (e.g., Facebook, Twitter), lay

press (newspapers, magazines), and radio/TV outlets for proactive dissemination of our
study findings to our prioritized population. The academic-community partner team will
jointly present executive summaries of the study findings to key influential governmental
organizations and stakeholders to inform health policy, environmental and systems change
in the Rochester and MSP areas. We will publish peer-reviewed articles in high impact
academic journals and research summaries for professional journals all written and co-
authored with community partners.

Among 18 churches, 140 individuals expressed interest in participating to the study team
by attending a kickoff event or completing a program interest form. A total of 16 churches
(N=4 Rochester, N=12 MSP) were enrolled in the RCT and randomized to Groups 1 and
2. After screening, 85 participants (60% of approached individuals) met study inclusion
criteria, were enrolled and distributed amongst their respective enrolled church (N=41 in
Group 1, N=44 in Group 2). The most common reasons for exclusion included: incomplete
eligibility form (n=31) and >30 minutes PA/day (n=17). Of the 85 participants enrolled,

76 completed both the baseline health assessment and electronic survey (See Figure 3 for
modified CONSORT flow diagram). Baseline characteristics of study participants included
in the analysis are summarized in Table 3.
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The mean EHL score for all participants is 27.9 (SD 6) with 76.3% categorized at the high
level (=26). Mobile technology/Internet skills were rated at a mean of 4.0 (SD 1.1), in the
relatively high range.

Primary outcome

The primary outcome, mean LS7 score and its associated individual components, are
presented for the overall sample at baseline in Table 4.

Overall, the participants had poor CVH with a mean (SD) LS7 score of 6.8 (1.9; 43.7% of
participants in poor category). The highest proportions of participants with LS7 components
at the poor category level were for BMI (64.5%), diet (61.8%), and BP (57.9%). Smoking
and glucose had the highest proportions of participants in the ideal category (69.3%, 63.2%,
respectively).

Discussion

In this CBPR-guided study, we successfully recruited participants to both a focus group
series and RCT to refine and rigorously test a CVH and wellness app for AAs. Our
strenuous and community-focused recruitment process allowed us to meet our recruitment
goals. The refinement of the FAITH! App through an iterative approach resulted in

the intervention receiving favorable usability and satisfaction ratings and yielded a fully
functional, culturally relevant app ready for testing in the RCT. Enrolled participants in

the RCT were predominantly women (reflective of the demographics of the AA church)®l
and demonstrated overall poor CVH, thus overall high cardiometabolic risk at baseline.
This confirms the rationale for this study which is supported by: 1) the preponderance of
evidence demonstrating CVH disparities within racial/ethnic minority groups, particularly
among AA men and women-5:82 2) extensive epidemiologic evidence showing graded
benefits of ideal CVH in lowering lifetime risk of CVVD and mortality, 3) recent guidelines
from the American College of Cardiology/AHA, 1483 recommending a focus on the SDOH
in community level interventions to promote CVH, and 4) robust observational data showing
high EHL in AAs and their willingness to participate in mHealth research.24-26

The cluster RCT with delayed intervention design differs in several ways from the previous
pilot study conducted by our study team. Firstly, the design was informed by the positive
results on the LS7 within our prioritized population in our preliminary work4 and the
encouragement of our study participants and community partners to expand the intervention
to more area churches. The church eligibility criteria are more rigorous to allow for
assessment of key factors influencing church enrollment into clinical trials and academic
community partnerships, which will be reported elsewhere. The intervention has been
reinvigorated with integration of new behavioral theoretical frameworks (e.g., PAPM, SEM)
and features to facilitate healthy lifestyle change while simultaneously focusing on the
SDOH. Further, our study design is now multi-faceted with inclusion of both qualitative
and quantitative aims as well as an innovative, randomized intervention with two study
arms (immediate and delayed intervention) to allow all partnering churches to receive the
intervention.
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There were several lessons learned that are primarily related to participant recruitment
during the COVID-19 pandemic. Given the plethora of competing demands and hardships
faced by our study population as a result of the pandemic, our team faced significant
recruitment challenges. Although the recruitment goal for number of participants was
modified to a more practical goal, we remained focused on continuing the study to maintain
accountability to our prioritized population and their community-identified health need—a
key CBPR tenet.31 Further, we not only had to be diligent in following up with potential
participants about the goals of the study through multiple means (telephone, email, social
media), but we also had to demonstrate empathy regarding the impact of the public

health crisis. As such, we also launched a FAITH! CSC-led, COVID-19 church emergency
preparedness initiative in over 100 area AA churches to provide churches with accurate and
reliable information on COVID-19, community-based resources, and wellness topics.84 This
not only strengthened our trust and credibility with this community but also demonstrated
that our primary goal with the CBPR partnership was to improve the overall health of the
community, not just meeting recruitment goals. This tactic undoubtedly contributed to us
meeting our recruitment goals. Further, due to limitations on community-facing events, we
were forced to transition many of our anticipated face-to-face recruitment events (church
recruitment, kick-off, launch session) to virtual delivery (via Zoom). Surprisingly, these
virtual sessions were well-attended and were deemed a time-efficient, highsatisfaction, and
convenient means to review the study components. This new paradigm of virtually “meeting
people where they are” complemented our planned digitally-administered intervention
through the FAITH! App. The FAITH! Trial employed a CBPR approach that centered

the priorities of community partners in the development and implementation of the study
which likely engendered community partner buy-in and consequently, participant enroliment
in the trial. Further research should continue to explore the role of CBPR in increasing the
enrollment of racial/ethnic minorities in clinical trials.

Conclusions

The data generated from this pilot RCT will provide rich information regarding the impact
of an mHealth lifestyle intervention to promote CVH among AAs as well as unique
sociocultural contextual factors that might influence their CVH. Furthermore, the FAITH!
Trial can serve as a framework for other clinical investigators to bridge health promotion
and research methods using community-based interventions and increase participation in
health-related research in AAs, a population disproportionately underrepresented in clinical
studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Study design by modified community-based participatory research conceptual logic model

Adapted from Wallerstein et al, 20084C and Wallerstein and Duran, 20104
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Figure 2.

Randomization scheme: Cluster randomized controlled trial with delayed intervention

Am Heart J. Author manuscript; available in PMC 2023 May 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Brewer et al.

Enrollment

Allocation

Analysis

FAITH! Recruitment

N=140 individuals from 18
churches assessed for eligibility

A

16 churches enrolled,

randomized
Group 1 Immediate Intervention:
N=8 churches
o000
85
participants
h 4 enrolled
Group 1: N=41
participants
* Withdrawn (no data): 1
+ Baseline survey only: 1
* Health assessment only: 5
Group 1: 76
Analyzed N=34 participants
participants analyzed
Figure 3.

— Excluded: N=55**
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Declined (did not complete eligibility form): 31
Ineligible: 24*

Not African-American: 1

2 5 F/V intake per day: 1

>30 minutes PA per day: 17

Unable to do moderate-intensity PA: 3
Unable to walk 2 flights of stairs: 4
Unable to walk 1 block: 1
Vision/hearing issues: 2

Pregnant/ pregnancy plans: 4

Group 2 Delayed Intervention:
N=8 churches

Group 2: N=44

participants

» Withdrawn (no data): 1
* Health assessment only: 1

Group 2:
Analyzed N=42
participants

Modified CONSORT flow diagram F/V indicates fruit/vegetable; PA, physical activity
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Table 1.

Content and theoretical basis of refined FAITH! App

Page 23

Feature

Dashboard (Vew)

Social incentive (New)

Education modules
(Refined)

Self-monitoring
(Refined)

Sharing Board
(Reffined)

Testimonials (Refined)

Recipes

Description

User-specific display of baseline LS7 metrics, weekly stage of change selection
(steps), tailored stage-based messaging, modules/tracking progress

Thermometer goal chart by church for tracked diet (fruit/vegetable intake) and
physical activity (no. of steps, minutes)

10 modules with core video series on key LS7 components from health professionals,
pre-post quizzes of cardiovascular health knowledge and relevant brochure content

in each module integration of health disparities/equity, social determinants of health
topics

Interactive tracking of fruit/vegetable intake and physical activity via a monthly
calendar

Moderated discussion platform and feed for participant interaction by posting healthy
lifestyle practices and associated psychosocial factors through text, photographs and
video

Church leadership and past FAITH! Program participant video accounts of their
personal experiences with heart disease or healthy lifestyle change with motivational
messaging

Cookbooks including heart-healthy traditional African-American cuisine

Theoretical
Framework

Precaution Adoption
Process Model

Social Ecological Model
Social Ecological Model

Precaution Adoption
Process Model

Social Ecological Model

Social Ecological Model

Social Ecological Model

FAITH indicates Fostering African-American Improvement in Total Health; and LS7, Life’s Simple 7.
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Cluster, randomized controlled trial summary of measures and data collection schedule

Table 2.

Page 24

Data Collected

Baseline

Immediate post-
intervention

6-months post-
intervention

Individual information

Demographics: Sex, age, race/ethnicity, contact information

Marital status

Education

Employment/Occupation status

Income

Insurance status

General health: medical history, health status, preventive care

XXX X|X]|X]|X

Digital skills

Electronic health literacy: Electronic Health Literacy Scale

X

Mobile technology/Internet use skills

X

Cardiovascular health (Life’s Simple 7) measures

Blood pressure

Fasting lipid panel

Fasting glucose

Height/weight (BMI)

Cigarette smoking status

XX X|X]|X

XX X]|X]|X

Diet quality: Delta Nutrition Intervention Food Frequency
Questionnaire

X

X

PA patterns: International PA Questionnaire

Feasibility measures

App engagement

App usability: Health Information
Technology Usability Evaluation Scale

Psychosocial measures

Diet/PA self-efficacy

Diet/PA self-regulation

Diet/PA social support

Religiosity/spirituality: Daily Spiritual Experience Scale

Optimism: Life Orientation Test-Revised

Perceived stress: Global Perceived Stress Scale

XXX X]|X]|X

X|IX|IX|X]|X]|X

PA indicates physical activity.
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Table 3.

Cluster, randomized controlled trial participant baseline characteristics ™

Overall Sample (N=76)

+

Sex
Male
Female
Age, Mean (SD)
Range
Marital status
Single
Divorced
Widowed
Married or committed relationship
Education level
High school graduate or less
Some college
Technical or Associate degree
College graduate or higher
Employment status
Employed, at least part-time
Unemployed
Retired
Household income category
<$35,000
$35,000-$49,999
$50,000-$74,999
>$75,000
Not disclosed
Healthcare insurance
Yes

No/Don’t know

Has health care professional, seen on regular basis

Yes
No

22 (28.9%)
54 (71.1%)
54.5 (12.3)
(21.0-86.0)

20 (27.8%)
10 (13.9%)
1 (1.4%)
41 (56.9%)

8 (11.1%)
23 (31.9%)
13 (18.1%)
28 (38.9%)

56 (77.8%)
6 (8.3%)
10 (13.9%)

14 (18.4%)
14 (18.4%)
21 (27.6%)
15 (19.7%)
12 (15.8%)

64 (88.9%)
8 (11.1%)

59 (77.6%)
17 (22.4%)

Health conditions as communicated by a health care professional

Overweight/Obesity

Hypertension

Type 2 Diabetesf
Hyperlipidemia

Current cigarette smoker §

Am Heart J. Author manuscript; available in PMC 2023 May 01.

54 (71.1%)
47 (61.8%)
20 (27.0%)

32 (42.1%)
2 (2.7%)
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Overall Sample (N=76)T

Electronic health literacy score, Mean (SD)/// 271.9(60)
<26 18 (23.7%)
=26 58 (76.3%)

4.0 (1.1)

Mobile technology/Internet use skills, Mean (SD)#

*
N (%) shown unless otherwise specified.
fFrequencies not adding to column total indicate missing data.
B
Denominator N=74.
s ; -
Denominator N=75
Moreci .
Possible range 8 [low] to 40 [high].

#Possible range 1 [low] to 5 [high].
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Table 4.

Primary outcome measures: Life’s Simple 7 (LS7) score and individual components ™

Total (N:76)T

LS7 Score ¥
N 71
Mean (SD) 6.8 (1.9)
Poor 31 (43.7%)
Intermediate 25 (35.2%)
Ideal 15 (21.1%)
Physical Activity
Poor 20 (27.8%)
Intermediate 36 (50.0%)
Ideal 16 (22.2%)
Healthy Diet Score
Poor 47 (61.8%)
Intermediate 28 (36.8%)
Ideal 1(1.3%)
Smoking
Poor 2(2.7%)
Intermediate 21 (28.0%)
Ideal 52 (69.3%)
Body Mass Index
Poor 49 (64.5%)
Intermediate 19 (25.0%)
Ideal 8 (10.5%)
Blood Pressure
Poor 44 (57.9%)
Intermediate 29 (38.2%)
Ideal 3(3.9%)
Cholesterol
Poor 11 (14.5%)
Intermediate 35 (46.1%)
Ideal 30 (39.5%)
Glucose
Poor 6 (7.9%)
Intermediate 22 (28.9%)
Ideal 48 (63.2%)

*
N (%) shown unless otherwise specified.
7‘Frequencies not adding to column total indicate missing data.

’tSum of seven LS7 components, possible range 0-14.
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