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Abstract

Background: African Americans have a higher prevalence of cardiovascular risk factors, leading to higher cardiovascular
disease mortality than White adults. Our culturally tailored mobile health (mHealth) lifestyle intervention (FAITH! App)
has previously demonstrated efficacy in promoting ideal cardiovascular health in African Americans.

Methods: We conducted a secondary analysis from a cluster randomized controlled trial among African-Americans from 16
churches in Minnesota that compared the FAITH! App to a delayed intervention control group. A subgroup of participants
with ≥ 1 diagnosis of overweight/obesity, hyperlipidemia, hypertension, or diabetes was examined. The primary outcome
was a change in LS7 score—a measure of cardiovascular health ranging from poor to ideal (range 0–14 points)—at 6-months
post-intervention.

Results: The analysis included 49 participants (intervention group: n= 20; mean age 58.8 years, 75% female; control group:
n= 29, mean age 52.5 years, 76% female) with no significant baseline differences in cardiovascular risk factors. Compared to
the control group, the intervention group showed a greater increase in LS7 score across all cardiovascular risk factors at 6-
months post-intervention, with statistically significant differences among those with overweight/obesity (intervention effect
1.77, p < 0.0001) and 2+ or 3+ cardiovascular risk factors (1.00, p= 0.03; 1.09, p= 0.04). The intervention group demon-
strated a higher increase in the percentage of participants with intermediate or ideal LS7 scores than the control group,
although these differences were not statistically significant.

Conclusions: Our culturally tailored mHealth lifestyle intervention was associated with significant increases in LS7 scores
among African Americans with preexisting cardiovascular risk factors, suggesting its efficacy in improving cardiovascular
health among this population.
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Introduction
African-American (AA) adults have the highest prevalence
of cardiovascular disease (CVD), with approximately six
out of 10 AA adults having some form of CVD.1 CVD is
inclusive of heart and circulatory disease conditions, such
as coronary heart disease, stroke, heart failure, hypertension,
and peripheral artery disease.1 There are multifactorial eti-
ologies of CVD including genetic, socioeconomic, behav-
ioral, and environmental risk factors.2,3 The largest genetic
study on CVD to date3 found that many genetic variations
linked to increased CVD risk are consistent across all
major racial and ethnic groups, underscoring the significant
influence of nongenetic factors, such as the social determi-
nants of health (SDOH), in driving disparities in CVD out-
comes among racially minoritized populations.2,4 The
disproportionate burden of CVD among AAs is driven by
high rates of cardiovascular risk factors, such as hyperten-
sion, obesity, and diabetes mellitus.5 These disparities are
exacerbated by negative psychosocial factors and SDOH,2

rooted in racism and structural barriers. The complex inter-
play of these factors presents barriers to the achievement
of ideal cardiovascular health (CVH) among AAs.6,7

In efforts to reduce the CVD burden among Americans,
the American Heart Association (AHA) developed the
Life’s Simple 7 (LS7) as a metric for CVH.8 This measure-
ment defines CVH according to seven modifiable health
behaviors and biometrics including smoking, diet, physical
activity, body mass index (BMI), blood pressure, choles-
terol, and blood glucose. Substantial evidence has found
that improvement in LS7 scores is associated with favorable
CVD outcomes for a number of conditions including hyper-
tension, coronary artery disease, heart failure, and atrial fib-
rillation.9–12 Therefore, interventions capable of increasing
LS7 scores, especially among individuals with multiple car-
diovascular risk factors, may be pivotal in reducing CVD
morbidity and mortality.

Traditional cardiovascular risk factors increase CVD risk
independently; thus, individuals with multiple risk factors
experience poorer health outcomes (e.g. CVD-related and all-
cause mortality) compared to those with only a single risk
factor.13–16 Previous studies have reported a higher preva-
lence of multiple cardiovascular risk factors among AA
adults compared to White adults.4,17,18 To address the high
prevalence of multiple risk factors among AAs, innovative
culturally appropriate interventions targeting multiple risk
factors are paramount. Lu et al. developed a predictive
model estimating at least a 25% reduction in Black-white
CVD disparity through risk-based interventions targeting
risk factors, encompassing blood pressure and lipid-lowering
medications, smoking cessation, and lifestyle modifica-
tions.19 Digital tools, such as mobile apps, are highly scalable
and adaptable, rendering them ideal for tackling more than
one risk factor at a time. More importantly, smartphone pene-
tration among AAs is high and the use of mobile devices to

access health information is increasing.20–22 However, there
is a paucity of culturally tailored mobile health (mHealth)
interventions to address cardiovascular risk factors among
AAs. In addition, the limited studied interventions focus on
a single risk factor. In a single-arm pretest-posttest study,
Joseph et al.23 reported that a 4-month smartphone app-based
intervention increasedmoderate-to-vigorous physical activity
in AA women aged 50–65 years. Similarly, another study
among adult AA women from resource-limited neighbor-
hoods in the Washington, D.C. metropolitan area found that
a digital health app using place-tailored messaging was asso-
ciated with increased PA, although these findings were not
statistically significant.24 To address this gap, we employed
a community-based participatory research approach to
co-design the FAITH! App, an mHealth lifestyle intervention
targeting multiple cardiovascular risk factors, with input from
the AA community in Rochester and Minneapolis-St Paul
(MSP) metropolitan areas in Minnesota.25–27 The app was
rigorously tested within a 10-week randomized controlled
trial (RCT) among AA adults (FAITH! Trial) comparing an
immediate intervention group to a delayed intervention
control group. Our preliminary findings suggested that the
FAITH! App was an efficacious mHealth tool to promote
ideal CVH among AAs.28

This study aimed to assess the efficacy of the FAITH!
App in improving CVH by conducting a secondary analysis
of a subset of participants with preexisting cardiovascular
risk factors. We hypothesized that the intervention group
with preexisting cardiovascular risk factors would have a
greater increase in LS7 scores than the control group with
the same risk factors following the use of the FAITH! App.

Methods

Participant screening and eligibility

The parent study was conducted within predominantly AA
congregations in the Rochester and MSP areas, Minnesota.
AA churches were selected for their longstanding, pivotal
role in health promotion within AA and marginalized com-
munities.29 Additionally, a nationally representative study
found that 81% of AAs attend church, making AA churches
ideal for participant recruitment.30 Moreover, our long-
standing academic-community partnership through
community-based participatory research (CBPR) with the
AA faith community underscores the intentional recruit-
ment of participants from AA churches. We prioritized
this community due to its disproportionately high burden
of CVD risk.1 It is important to highlight the collaborative
co-design of the FAITH! App with the AA faith community
contributed to the culturally relevant, faith-based nature of
key intervention features (e.g. biblical tenets within educa-
tion modules). The study recruitment and design have been
detailed elsewhere.25,28 Briefly, participant recruitment for
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the FAITH! Trial occurred between December 2019 and
October 2020. Participants meeting the following criteria
were eligible to participate in the study: self-identification as
AA, age 18 years or older, ownership of a smartphone (iOS
or Android), have basic Internet skills, have access to the
Internet at least weekly, have an active email address,
consume fewer than five servings of fruits/vegetables daily,
engage in < 30 minutes of daily physical activity, and
capable of participating in moderate-intensity physical activ-
ity. Eligible participants provided electronic informed
consent and received a $50 gift card at baseline and
6-months post-intervention health assessments, along with a
Fitbit™ (Fitbit Inc./Google, San Francisco, CA) wearable as
incentives. This study obtained approval from the Mayo
Clinic InstitutionalReviewBoard (RECnumber: 18-006846).

Randomization and intervention

Participants in the parent study were randomized to the
intervention and delayed intervention control group via
clusters of churches in Rochester and MSP.31 The interven-
tion spanned 10 weeks and comprised culturally relevant
modules focused on CVH, self-monitoring of diet and phys-
ical activity, and a group sharing board. At baseline, parti-
cipants selected a lifestyle path, either focusing on dietary
or physical activity behaviors. This choice determined the
primary content of decision rule-based messages, encom-
passing CVH (LS7) information, cues to action, reminders,
as well as motivational and encouraging messages for pro-
moting healthy behavior change. Throughout the interven-
tion, participants engaged with one educational module per
week, featuring interactive self-assessments. Participants
manually recorded their daily fruit and vegetable servings
using the tracking feature within the FAITH! App.
Physical activity data were automatically synchronized
into the app from Fitbit™ wearable devices provided by
the study team. Furthermore, participants were encouraged
to post in a moderated sharing board in the app which
received weekly updates featuring content from reputable
sources such as the AHA and Mayo Clinic.

Study measurements

Demographics, lifestyle behaviors, and medical history
were collected via electronic surveys conducted at baseline
and 6-months post-intervention. To collect clinical, labora-
tory, and anthropometric data, in-person health assessments
were conducted at baseline (October to November 2020)
and 6-months post-intervention at community health
centers by a mobile clinical research unit team of trained
nursing personnel. Participant CVH was assessed using
the AHA LS7 score. As per the AHA quantification algo-
rithm,8 each of the seven components of the LS7 score
was assigned a score of 0, 1, or 2 points (equivalent to
poor, intermediate, and ideal CVH, respectively) to obtain

a composite score ranging from 0 to 14 points. Composite
LS7 scores were categorized into poor (0–4), intermediate
(5–9), and ideal (10–14).

Outcomes

The primary outcome in the current analysis was a change in
mean LS7 score from baseline to 6-months post-intervention.
The secondary outcomewas a change in the percentageof par-
ticipants with intermediate or ideal LS7 scores from baseline
to 6-months post-intervention. The percentage of participants
achieving intermediate or ideal LS7 scores was assessed to
detect improvements across LS7 categories (from poor to
intermediate and intermediate to ideal), with the intermedi-
ate/ideal categories aggregated due to the limited sample size.

Statistical methods

A total of 85 individuals participated in the RCT of which
41 were randomly assigned to the intervention and 44 to the
control group. The secondary analysis included a subset of
these participants (n= 49) with ≥ 1 diagnosis of over-
weight/obesity, hyperlipidemia, hypertension, or diabetes
at baseline. Categorical variables (e.g. sex) were summar-
ized as percentages while continuous variables (e.g. LS7
scores) were summarized with means and standard devia-
tions (SD). Categorical variables were compared using the
chi-square test. Normally distributed continuous variables
were compared using two-sample t-tests, whereas non-
normally distributed continuous or ordinal variables were
assessed using Wilcoxon rank-sum tests. The within-group
and between-group differences from baseline to 6-months
post-intervention for the LS7 score were assessed using
linear regression models incorporating generalized estimat-
ing equations (GEEs) to account for within-church correl-
ation.28 The intervention effect was defined as the
difference in average change from baseline to 6 months
between the intervention and control groups. To assess
the secondary outcome (change in percentage of partici-
pants with intermediate or ideal LS7 scores 6-months post-
intervention), the difference in LS7 category from baseline
to 6-months post-intervention were assessed using
McNemar’s tests (within-group) and logistic regression
models (between-group). All analyses were performed
using SAS version 9.4 (SAS Institute Inc, Cary, NC). P
values < 0.05 were considered statistically significant.

Results
The sample for the current analysis included 49 participants
(75.5% female) enrolled in either the intervention group (n
= 20; mean age [SD]: 58.8 [9.5] years) or control group (n=
29, mean age [SD]: 52.5 [10.7] years). The intervention
group was slightly older (p= 0.04) (Table 1). At baseline,
no significant difference was observed in the prevalence of
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Table 1. Change in life’s simple 7 (LS7) scores by cardiovascular risk factors, baseline to 6-months post-intervention.

Intervention
(N= 20)

Control
(N= 29) Intervention effecta p-value

Mean (SD) Effect estimate (95% CI)

Demographic characteristics

Age, years 58.8 (9.5) 52.5 (10.7) 0.04

Sex, n (%) 0.95

Male 5 (25.0) 7 (24.1)

Female 15 (75.0) 22 (75.9)

Cardiovascular (CV) risk factors

Overweight/obesity

n (%) 16 (80.0) 23 (79.3) 0.95

LS7 score at baseline 5.94 (1.81) 6.83 (1.85)

LS7 score at 6 months 8.19 (2.04) 7.30 (2.03)

ΔLS7 score +2.25 (1.69) +0.48 (1.83) 1.77 (1.16, 2.38) <0.001

Within-group p-value 0.06 0.71

Δ% intermediate/ideal LS72 +31.2 −4.4

Hyperlipidemia

n (%) 11 (55.0) 15 (51.7) 0.82

LS7 score at baseline 5.36 (1.69) 6.40 (1.88)

LS7 score at 6 months 7.27 (1.85) 7.60 (1.99)

ΔLS7 score +1.91 (1.81) +1.20 (1.70) 0.71 (−0.44, 1.86) 0.23

Within-group p-value 0.10 0.71

Δ% intermediate/ideal LS7b +36.3 +6.7

Hypertension

n (%) 14 (70.0) 21 (72.4) 0.85

LS7 score at baseline 5.93 (1.90) 6.71 (1.90)

LS7 score at 6 months 7.71 (1.94) 7.71 (2.19)

ΔLS7 score +1.79 (1.81) +1.00 (1.52) 0.79 (−0.03, 1.61) 0.06

Within-group p-value 0.26 1.0

(continued)
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Table 1. Continued.

Intervention
(N= 20)

Control
(N= 29) Intervention effecta p-value

Δ% intermediate/ideal LS7b +21.4 0.0

Diabetes

n (%) 9 (45.0) 6 (20.7) 0.07

LS7 score at baseline 5.33 (1.66) 5.67 (2.66)

LS7 score at 6 months 7.11 (1.76) 6.50 (2.95)

ΔLS7 score +1.78 (2.22) +0.83 (1.60) 0.94 (−0.62, 2.51) 0.24

Within-group p-value 0.41 1.0

Δ% intermediate/ideal LS7b +22.3 0.0

Total CV risk factors, n (%)

One preexisting risk factor 5 (25.0) 9 (31.0) 0.41

Two preexisting risk factors 4 (20.0) 9 (31.0)

Three preexisting risk factors 7 (35.0) 6 (20.7)

Four preexisting risk factors 4 (20.0) 5 (17.2)

2+ CV risk factorsc

LS7 score at baseline 5.80 (1.78) 6.60 (1.76)

LS7 score at 6 months 7.60 (1.84) 7.40 (2.11)

ΔLS7 score +1.80 (1.82) +0.80 (1.74) 1.00 (0.09, 1.91) 0.03

Within-group p-value 0.16 0.71

Δ% intermediate/ideal LS7b +26.7 −5.0

3+ CV risk factorsd

LS7 score at baseline 5.36 (1.69) 6.18 (2.04)

LS7 score at 6 months 7.36 (1.91) 7.09 (2.47)

ΔLS7 score +2.00 (1.79) +0.91 (1.76) 1.09 (0.04, 2.14) 0.04

Within-group p-value 0.10 1.0

Δ% intermediate/ideal LS7b +36.3 0.0

aDifference in mean change between intervention and control groups.
bDifference in the percentage of participants with intermediate or ideal LS7 from baseline to 6 months. There were no significant within-group or
between-group differences in % intermediate/ideal.
cParticipants with at least two of the four preexisting cardiovascular risk factors (N= 15 [intervention]; N= 20 [control]).
dParticipants with at least three of the four preexisting cardiovascular risk factors (N= 11 [intervention]; N= 11[control]).
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cardiovascular risk factors between the two groups. Overall,
there were improved LS7 scores at the 6-month post-
intervention timepoint within the intervention group compared
to the control group across all cardiovascular risk factors.
However, the difference in the change of LS7 scores was only
statistically significant among participants with overweight/
obesity (intervention effect 1.77, p<0.001). Importantly,
among participants with multiple cardiovascular risk factors,
the intervention yielded a significant effect among those with
three or more risk factors as well as for those with two or
more risk factors (1.09, p=0.04; 1.00, p=0.03).
Furthermore, compared to the control group, the increase in
the percentage of participants achieving intermediate or ideal
LS7 scores in the interventiongroupwashigherwithin eachpar-
ticipant subgroup of cardiovascular risk factors (overweight/
obesity [+31.2% vs. −4.4%], hyperlipidemia [+36.3% vs.
+6.7%], hypertension [+21.4% vs. 0%], diabetes [+22.3% vs.
0%], and those with least two [+26.7% vs. −5.0%] and three
cardiovascular risk factors [+36.3% vs. 0%]). Nonetheless,
therewas insufficient statistical power to detect thesedifferences
as significant. The percentage of participants in the intervention
group achieving an intermediate or ideal diet LS7 score
increased significantly from baseline to 6 months (26.7% vs.
60.0%, p=0.03). There were no additional statistically

significant differences noted for any other LS7 component
either within group or between groups (Figure 1,
Supplemental Table 1).

Discussion
In this study of predominantly AA women with preexisting
cardiovascular risk factors, a culturally tailoredmHealth inter-
vention promotingCVH resulted in significant improvements
in composite LS7 scores at 6-months post-intervention, par-
ticularly among those with overweight/obesity or ≥ 2 cardio-
vascular risk factors. More importantly, the improvement in
CVHwasmaintained amongparticipantswith≥ 3 preexisting
risk factors. Also, participants in the intervention group across
participant subgroups (i.e. overweight/obesity, hypertension,
hyperlipidemia, diabetes, and ≥ 2 or 3 cardiovascular risk
factors) had greater attainment of intermediate/ideal CVH
status than the control group. However, within the subgroups
of participants categorized by the prevalence of cardiovascu-
lar risk factors, no differences in the percentage of participants
achieving intermediate/ideal composite or component LS7
scores were observed between the intervention and control
groups. These findings suggest that theFAITH! App interven-
tion is efficacious in improving CVH in both AAs with and

Figure 1. Comparison in a change in individual life’s simple 7 (LS7) scores between participants with 1 and ≥ 2 cardiovascular risk factors,
baseline to 6-months post-intervention.
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without28 preexisting cardiovascular risk factors and may be
more beneficial to those with multiple risk factors.

There is a varied distribution of cardiovascular risk
factors among AA adults, with some individuals exhibiting
a diverse or higher number of risk factors than others.17,32

Consequently, within this population, digital health inter-
ventions aimed at improving CVH may produce different
effects among individuals, based on the prevalent individ-
ual cardiovascular risk factors and the overall magnitude
of combined CVD risk. Therefore, not stratifying the
impact of these innovative interventions by CVD risk
profile may obscure their potential benefits or ineffective-
ness in individuals with certain CVD risks. This could
lead to missed opportunities to tailor cardiovascular inter-
ventions for those who may stand to gain the most.
Moreover, AA adults have a disproportionately higher
prevalence of cardiovascular risk factors compared to the
general US population.18 Failing to ascertain whether
these innovative interventions have a positive or negative
impact on this demographic could exacerbate existing dis-
parities in CVD outcomes. These findings underscore the
necessity for cardiovascular interventions that are not
only culturally sensitive but also tailored to individual
CVD risk profiles, with the aim of addressing inequities
in CVH and CVD outcomes.16,33,34

Our study indicates varying degrees of CVH improve-
ment based on specific risk factors. The substantial improve-
ment in LS7 scores observed in participants with overweight/
obesity may be attributed to a number of factors. First, the
FAITH! App targeted behavioral modifications related to
diet and physical activity, both of which are closely linked
to body weight.35,36 This suggests that psychosocial factors
motivating participants with overweight/obesity to improve
CVH may have prompted behavioral shifts leading to
improved LS7 scores in this subgroup. Additionally, the fea-
tures of the FAITH! Appmay unintentionally be more effect-
ive in improving CVH among individuals with overweight/
obesity compared to those with other risk factors. Our previ-
ous study found that the FAITH! App improved diet and
physical activity significantly.28 Analysis assessing differen-
tial changes in individual LS7 component scores could offer
further insights into the intervention effect.

Digital health interventions are likely to become ubiquitous
in cardiovascular care as healthcare systems adopt telemedicine
in clinical care.37,38 This study underscores the importance of
tailoring digital health solutions to individual patient needs
and their cardiovascular risk profiles to enhance the quality of
care.34,39,40 Our study suggests that digital health interventions
targeting multiple cardiovascular risk factors could result in
greater improvements in CVH among individuals with higher
CVD risk profiles. However, it is crucial to strike a balance in
designing these interventions, avoiding an excessive feature
load that could lead to user fatigue and hinder long-term app
engagement and retention.Additionally, the inclusionofnumer-
ous features may increase app development costs, potentially

limiting intervention implementation and dissemination
during the commercialization stage.41–43 Constrained dissemin-
ation of such interventions may contribute to a decreased adop-
tion of health technologies, thereby exacerbating the prevailing
digital divide among marginalized individuals.38,44 Therefore,
future studies should assess the impact of providing digital
access and literacy support to patients on the efficacy of
digital interventions. Our forthcoming clinical trial will evaluate
this hypothesis through theuseofFAITH!App anddigital health
advocates among a larger group of AAs.

Moreover, these findings have significant implications for
the AA community. The high prevalence of cardiovascular
risk factors in AA communities results from a complex inter-
play of socioeconomic, psychosocial, and structural barriers.2

Therefore, tailored mHealth interventions that address mul-
tiple cardiovascular risk factors simultaneously can poten-
tially improve CVH and CVD outcomes effectively, and,
ultimately, reduce the existing disparities. Additionally, the
historicalmistrust of healthcare systemswithinAAcommuni-
ties canhinder the impact of innovativedigital health interven-
tions in clinical settings. Co-designing culturally tailored
interventions with racially minoritized communities, such as
AAs, can enhance engagement by fostering trust and rele-
vance; thus, potentially increasing their effectiveness.45,46

These interventions can be scaled by integrating them into
existing community health programs led by community-
based organizations that have established longstanding trust
within AA communities.

Strengths and limitations
One strength of our study is that it is one of the first to assess
the efficacy of an mHealth intervention in improving CVH
among AA adults with multiple cardiovascular risk factors.
Another strength lies in its study design; the culturally tai-
lored mHealth intervention was community-informed via a
rigorous formative evaluation of the FAITH! App ensuring
that the intervention met community needs. Moreover, the
selection of participants for this study involved a random
assignment of churches to both the intervention and
control groups. The major limitation is that our study was
a secondary analysis of existing data and included a small
subset of participants. As such, findings are considered pre-
liminary, and future prospective studies are needed with
larger sample sizes. The sample predominantly comprised
AA women, which may limit the generalizability of our
findings to AA men. An overrepresentation of women in
the study sample was expected due to recruitment from
the AA church community, where participation rates
among AA men are typically lower.30 Moreover, the
study sample was drawn from AA churches; thus, there is
potential for bias due to the exclusion of participants from
other religious affiliations. However, the potential bias in
the findings is likely to be minimized by the fact that the
majority of AAs in AA communities attend AA churches.30

Lalika et al. 7



Furthermore, the prevalence of cardiovascular risk factors
among the study participants is similar to that of the
general AA population in Minnesota, indicating that this
study sample is representative of the AA community in
the state.47 While our study assessed the change in individ-
ual LS7 scores, statistically significant differences were
solely observed in the diet component of CVH. We
hypothesize that a limited sample size may have contributed
to the inability to demonstrate improvement in other CVH
components; thus, larger studies focusing on stratified
CVH enhancements by components are warranted.
Additionally, our analysis is limited to a 6-month post-
intervention period, restricting the assessment of long-term
efficacy for the FAITH! App in improving CVH. Lastly, this
study did not examine psychosocial factors (e.g., diet and
physical activity self-efficacy), which could potentially
mediate the intervention effect on CVH improvement.
Further studies examining potential psychosocial mechan-
isms linking digital interventions and enhanced CVH are
warranted.

Conclusions
Our culturally tailored mHealth lifestyle intervention was
associated with noteworthy increases in LS7 scores among
AAs with preexisting cardiovascular risk factors, suggesting
its efficacy in improving CVH among this population. These
findings provide insights for informing the development of
innovative culturally tailored digital technological tools
aimed at enhancing patient health and the overall healthcare
experience in community-based and clinical settings.
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Appendix
AA African-American
AHA American Heart Association
BMI body mass index
CBPR community-based participatory research
CVD cardiovascular disease
CVH cardiovascular health
FAITH! Fostering African-American Improvement in Total

Health!
GEE generalized estimating equations
LS7 Life’s Simple 7
mHealth mobile health
MSP Minneapolis-St Paul
PA physical activity
RCT randomized controlled trial
SD standard deviation
SDOH social determinants of health
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