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Abstract

Objective—African-Americans have a strikingly low prevalence of ideal cardiovascular health 

metrics of the American Heart Association’s Life’s Simple 7 (LS7). This study was conducted to 

assess the impact of a community-based cardio-vascular disease prevention intervention on the 

knowledge and achievement of cardiovascular health metrics among a marginalized African-

American community.

Methods—Adult congregants (n = 37, 70 % women) from three African-American churches in 

Rochester, MN, participated in the Fostering African-American Improvement in Total Health 

(FAITH!) program, a theory-based, culturally-tailored, 16-week education series incorporating the 

American Heart Association’s LS7 framework. Feasibility testing included assessments of 

participant recruitment, program attendance, and retention. We classified participants according to 

definitions of ideal, intermediate, and poor cardiovascular health based on cardiac risk factors and 

health behaviors and calculated an LS7 score (range 0 to 14) at baseline and post-intervention. 

Knowledge of cardiac risk factors was assessed by questionnaire. Main outcome measures were 

changes in cardiovascular health knowledge and cardiovascular health components related to LS7 
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from baseline to post-intervention. Psychosocial measures included socioeconomic status, outlook 

on life, self-reported health, self-efficacy, and family support.

Results—Thirty-six out of 37 recruited participants completed the entire program including 

health assessments. Participants attended 63.5 % of the education series and attendance at each 

session was, on average, 62 % of those enrolled. There was a statistically significant improvement 

in cardiovascular health knowledge (p < 0.02). A higher percentage of participants meeting either 

ideal or intermediate LS7 score categories and a lower percentage within the poor category were 

observed. Higher LS7 scores correlated with higher psychosocial measures ratings.

Conclusions—Although small, our study suggests that the FAITH! program is a feasible, 

community intervention promoting ideal cardiovascular health that has the potential to improve 

cardiovascular health literacy and LS7 among African-Americans.
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Introduction

African-American adults continue to have striking disparities in cardiovascular disease 

(CVD) morbidity and mortality compared to whites, which has been mostly attributed to 

behavioral risk factors such as poor nutrition and physical inactivity [1]. CVD disparities 

among African-Americans in Minnesota (MN) mirror national patterns, as they have higher 

premature mortality rates for CVD and stroke than the overall, predominantly white state 

population [2–4]. National prevention campaigns have outlined specific goals to address 

these health disparities through health promotion and education [3, 5–7].

The US Department of Health and Human Services (DHHS) defined the national initiative, 

Healthy People 2020, to improve the cardiovascular health of all Americans [8]. As a means 

to objectively measure progress towards ideal cardiovascular health, the American Heart 

Association (AHA) devised the Life’s Simple 7 (LS7) construct [5]. LS7 is inclusive of four 

modifiable health behaviors (physical activity, diet, smoking, and body mass index (BMI)) 

and three modifiable biological factors (blood pressure (BP), total cholesterol, and fasting 

glucose). Strikingly, less than 1 % of African-Americans meet ideal levels of all 

cardiovascular health components [5, 9, 10]. Recent, large-scale, epidemiological studies 

reveal that the dismally-low proportion of African-Americans meeting each ideal 

cardiovascular health component contributes to their higher CVD incidence in comparison to 

whites [11, 12]. Similarly, a low prevalence of ideal cardiovascular health components was 

observed in a population of predominantly white Minnesotans [13]. While African-

Americans were included in the study, race-specific data were not available as they were 

included collectively in the “not white” category. Furthermore, a higher number of ideal 

cardiovascular health components has been associated with lower CVD risk and incidence of 

myocardial infarction and stroke among African-Americans [14]. In addition to highlighting 

the need for tracking progress towards achievement of ideal LS7 in African-Americans, 

these studies also call for community-based interventions targeting multiple health behaviors 
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within this population. If effective, these interventions have the potential to make a 

substantial public health impact in eradicating CVD health disparities.

Previous community-based interventions in African-American communities have shown 

impact in improving cardiac risk factors through tailored health education [15–21] with the 

most effective emphasizing community engagement with faith-based or civic organizations, 

individualized wellness plans, and attention to psychosocial variables such as self-efficacy 

and social support networks [16]. The purpose of our pilot study was to assess the feasibility 

and impact of a community-based CVD prevention program entitled, “Fostering African-

American Improvement in Total Health (FAITH!),” on the LS7 components among 

underserved, African-Americans residing in a Midwestern region. We also sought to 

examine the relationship between ideal cardiovascular health and psychosocial variables 

such as socioeconomic status (education and income levels), outlook on life, self-reported 

health status, self-efficacy (towards improved fruit/ vegetable intake, dietary fat/salt intake, 

and physical activity) and family support. We hypothesized that our educational intervention 

would increase knowledge of the LS7 components and improve the prevalence of ideal 

cardiovascular health in a high-risk group of African-Americans. To our knowledge, there 

are no current behavioral interventions among African-Americans utilizing the LS7 

framework to examine ideal cardiovascular health.

Methods

Community Engagement and Context

In 2013, three predominantly African-American churches in Rochester, MN, expressed 

interest to the study investigators in developing an academic-community partnership for a 

health and wellness program within their respective congregations. For contextual 

perspective, Rochester, MN, is a small metropolitan area where blacks (including African 

descendants and African immigrants/refugees) make up 6.3 % of the population compared 

with 5.9 % of the entire state of MN [22]. A community-based participatory research 

(CBPR) approach was implemented for program development and implementation to meet 

the community needs using previously published methods [23]. This was the first 

collaboration with the local African-American community and our medical institution on a 

lifestyle intervention and there was no pre-existing working relationship with the churches. 

The three churches provided letters of intent indicating their commitment to promote 

program recruitment and participation. Each church pastor identified liaisons (FAITH! 

Partners) within their congregation to work alongside study investigators on program design 

and implementation. Four focus groups were held from December 2013 to June 2014 with 

church leadership as part of the PRECEDE-PROCEED model [24] assessment and study 

planning phases to discuss the congregations’ health needs, assess barriers to achieving ideal 

cardiovascular health and perceptions about health disparities and medical research which 

helped to further tailor the program. The information gleaned from these meetings helped to 

further refine the intervention education curriculum including specific topics and education 

session format, timing, and locations. FAITH! Partners reviewed and approved all 

promotional and educational materials as well as health assessment surveys.
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Study Design and Participants—Participant eligibility criteria included age ≥18 years 

and worship service attendance at any of the participating churches, to ensure exposure to 

the intervention components. The three partnering churches were small in size (ranging from 

50 to 100 members) and combined constituted approximately 200 congregants (range 50 to 

75 % adults aged ≥18 years). Thus, an estimated 100 members met the study eligibility 

criteria. The study recruitment goals were set at one FAITH! Partner per church (three total) 

and an average of 10 study participants per church (30 total). FAITH! Partners assisted with 

participant recruitment through church event announcements, flyers, organization meetings, 

and kickoff events in August 2014. The program education/implementation phases took 

place from September 2014 to December 2014 and the maintenance phase from January 

2015 to April 2015. Post-intervention health assessment and evaluation occurred in April 

2015. The study was reviewed and approved by the Mayo Clinic and University of 

Minnesota Institutional Review Boards.

Intervention

The FAITH! program is a 16-week, community-based intervention focused on CVD 

prevention through healthy lifestyle change. The educational intervention curriculum was 

adapted from the original FAITH! nutrition education program which applied a 

conglomerate of health education theories including the health belief and community 

mobilization models and the social cognitive theory construct [23]. At enrollment, each 

participant received a FAITH! program manual entitled, “FAITH! Action Manual” which 

was culturally-tailored by including personal letters with spiritually-motivated messaging 

from the church pastors as well as photographs of the FAITH! Partners. The manual also 

included supportive educational resources adapted from the AHA LS7 framework and other 

culturally-appropriate materials such as an educational booklet developed specifically for 

African-Americans on heart healthy living [25–27]. A cookbook entitled, “FAITH!fully 

Cooking with Flavor!” which included low-fat, low-calorie recipes customized with 

traditional African-American meals was also provided [28]. A series of eight 90-min 

education sessions were held bi-weekly at the churches and community facilities according 

to designated church preferences (e.g., Saturday mornings or Sunday afternoons) which 

included interactive lectures and videos on relevant LS7 cardiovascular health topics, 

cooking demonstrations, and exercise classes (Table 1) [25–28]. Each session opened with a 

prayer, participant testimonies and personal reflections on their learnings and adoption of 

lifestyle behavioral change. Multidisciplinary Mayo Clinic health professionals and staff 

including cardiologists, general internists, a registered dietician, and a certified culinary chef 

delivered the education sessions. To maintain relevance to African-Americans, the content 

for each session was adapted from the manual materials [27]. Moreover, the live cooking 

demonstration included selected recipes from the program cookbook [28] with healthier 

versions of traditional “soul food” (e.g., baked fried chicken). Healthy food samples and 

individual incentives (e.g., local supermarket gift certificates, pedometers, local health club 

memberships, heart healthy cookbooks, and Mayo Clinic Healthy Heart for Life books) for 

program participation and follow-up surveys completion were provided to promote healthy 

lifestyle maintenance.
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Data Collection and Measures

Assessments were performed at baseline, immediate post-program, and 3 months post-

intervention. After informed consent, we collected sociodemographic information, self-

reported health history, health status, and barriers towards leading a healthy lifestyle [29]. 

Additional assessments included the following: program evaluation, the role of religious/

spiritual beliefs and wellness on health [30], and the importance of academic-community 

partnerships and research participation perceptions [31]. Participant attendance was recorded 

at each education session by the study team. Anthropometrics were measured at baseline and 

3 months post-intervention according to National Health and Nutrition Examination Survey 

(NHANES) guidelines including height (measured without shoes to the nearest centimeter 

by a stadiometer), weight (using a calibrated scale in kilograms), and waist circumference 

(by a measuring tape to the nearest centimeter) [32]. BMI was computed as weight (kg) 

divided by squared height (m2). BP was measured according to AHA guidelines (average BP 

of three sitting readings) with an oscillometric automated device [33]. Clinical laboratory 

studies including non-fasting lipid panel and hemoglobin A1c were collected by venous 

blood samples and analyzed by the Mayo Clinic Central Laboratories standardized protocols 

at baseline and 3 months post-intervention. All participants received their individual results 

to survey, anthropometric and laboratory data at baseline and 3-month follow-up.

Outcome Variables and Metrics

Intervention Feasibility—We assessed the feasibility of our intervention utilizing 

quantitative and qualitative metrics of participation rates, program and speaker evaluations 

and program scalability. These included successful recruitment of FAITH! Partners and 

study participants, participant attendance of education sessions (goal >50 % attendance of 

education sessions by each participant and >50 % attendance of each education session by 

all participants), participant retention (goal >80 % of enrolled participants), and feedback 

obtained during surveys and participant interviews.

Cardiovascular Health Knowledge—We assessed participant knowledge of the LS7 

components and pertinent cardiac risk factors at baseline, immediate post-program, and 3 

months post-intervention by a questionnaire based on work by Wartak and colleagues [34]. 

The questionnaire also included CVD health disparities questions specifically related to 

African-Americans (see Online Resource 1 for full questionnaire).

Cardiovascular Health—We measured the four modifiable behavioral factors (physical 

activity, diet, smoking, adiposity) and three biological health factors (BP, cholesterol, 

glycemic control) according to the AHA’s LS7 components. Criteria for each LS7 

component (poor, intermediate, ideal) were adapted from AHA standards based on available 

collected data (Table 2) [35–37]. We devised an LS7 score as a composite of each LS7 

component as previously outlined by Thacker and colleagues by the assignment of 2 points 

for ideal, 1 point for intermediate, or 0 points for poor [38]. The total sum allowed for a 

continuous measure of cardiovascular health with a range from poor to ideal (0 to 14 points). 

To allow for ease of translation and understanding, the LS7 score was categorized as 0 to 6 

(poor), 7 to 8 (intermediate), and 9 to 14 (ideal).
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Psychosocial Measures—We included the following key psychosocial measures: 

socioeconomic status (education level and annual household income), outlook on life, self-

reported health, self-efficacy, and family support. Outlook on life and health status was 

assessed by the question, “In general, would you say your overall outlook on life/health 

status is?” with answer selections on a Likert scale as: 1 = poor, 2 = fair, 3 = good, 4 = very 

good, and 5 = excellent. These categories were collapsed into three groups: poor to fair, 

good, and very good to excellent. Self-efficacy was assessed using previously validated 

questionnaires for behavioral factors of diet (fruit/vegetable intake, dietary fat/ sodium 

intake) and physical activity [36, 39]. Family support for physical activity was examined 

using a similar survey [36].

Statistical Analysis

We generated descriptive statistics for all variables including means and standard deviations 

(SD) for continuous variables and frequencies and percentages for categorical variables. We 

calculated changes in measures by subtracting measurements at baseline from the post-

intervention measurements. Paired t tests were used to compare average knowledge scores 

between baseline, immediate post-program, and 3 months post-intervention time points. The 

overall distribution of each LS7 component according to category (poor, intermediate, and 

ideal) was tabulated, and compared between baseline and 3 months post-intervention with 

McNemar’s tests. The LS7 score, a compilation of all seven cardiovascular health 

components was calculated for participants with complete information for all seven 

components. Due to limited sample size, only selected statistical comparisons were 

performed, with the majority of the data summarized descriptively only. Statistical 

significance was set at p < .05. All statistical analyses were performed using SAS version 

9.3 (SAS Institute, Incorporated; Cary, North Carolina).

Results

Intervention Feasibility Testing

A total of four FAITH! Partners (one to two per church) and 37 study participants were 

recruited from the three participating church congregations. Each participant attended an 

average of 4.5 education sessions (63.5 % of complete education series) over the course of 

the intervention. On average, 62 % of enrolled study participants attended a given education 

session. The participant retention rate was high as all but one participant completed the 

entire program.

Participant Characteristics

Baseline demographic characteristics of study participants are shown in Table 3. The 

participants’ mean age was 51.7 years (range 24 to 79). Participants were primarily women 

(70 %). The majority reported having at least some postsecondary education (74 %), an 

annual household income of less than US$50,000 (61 %) and health insurance (69 %). The 

most common self-reported cardiac risk factors were obesity, hypertension, and 

hyperlipidemia. Cited barriers to leading a healthy lifestyle included low self-perceived risk 

for CVD, lack of confidence, family obligations, poor understanding of the specifics of 

implementing lifestyle changes, and confusion by the media.

Brewer et al. Page 6

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 July 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Table 4 displays the cardiac risk factor profiles and psychosocial measures over the course of 

the study. At baseline, the study cohort cardiac risk profile was the following (median 

values): BP 141/86 mmHg, total cholesterol 190 mg/dL, hemoglobin A1c 5.8 %, and waist 

circumference 102 cm. Forty-nine percent of participants described their outlook on life as 

“very good to excellent,” while only 23 % reported being in “very good to excellent” health. 

Mean self-efficacy values pre-intervention for fruit/vegetable intake, dietary fat/salt intake, 

and physical activity were 4.2 (SD 0.9), 3.9 (SD 0.9), and 3.7 (SD 0.9), respectively, which 

remained relatively stable at 3 months post-intervention (scale 1 to 5, higher score is better). 

Reported family support for physical activity was approximately 2 to 3 days/week at 

baseline [average 2.2 (SD 1.1)] and 1 to 2 days/week at 3 months post-intervention [average 

1.9 (SD 1.1)].

Cardiovascular Health Knowledge

Compared to baseline, immediately after the program, there was an increase in average 

percent correct on the cardiac risk factors knowledge questionnaire (48 versus 57 %, p = 

0.08) which was maintained at 3 months post-intervention achieving statistical significance 

(48 versus 58 %, p = 0.02) (Table 4).

Cardiovascular Health

At baseline and 3 months post-intervention, none of the participants met all seven ideal 

cardiovascular health components. The mean number of ideal cardiovascular health 

components met was 3.5 (SD 1.8) which remained relatively unchanged at post-intervention. 

The calculated mean LS7 scores accounting for all LS7 components (range 0 to 14) were 8.8 

(SD 2.5) and 8.2 (SD 2.1) at baseline and post-intervention, respectively. At baseline, 70 % 

of the sample was either within the ideal or intermediate categories for LS7 scores and 30 % 

was within the poor category. At 3 months post-intervention, these percentages improved to 

82 % ideal or intermediate and 18 % poor.

Table 5 displays the proportions of participants meeting poor, intermediate, and ideal LS7 

components at baseline and 3 months post-intervention. The proportion of participants 

meeting ideal levels of each LS7 component were the following (baseline versus 3 months 

post-intervention): smoking (91.9 versus 94.1 %), fruit/vegetable intake (14.3 versus 

12.9 %), physical activity (60 versus 58.8 %), BMI (11.1 versus 12.5 %), BP (8.3 versus 

12.5 %), total cholesterol (60.6 versus 66.7 %), and hemoglobin A1c (48.5 versus 40 %). 

There were notable trends in the LS7 components by income category (data not shown). The 

lowest income group (annual household income <US$20,000), had greater improvements in 

physical activity and BMI LS7 categories from poor to intermediate or ideal than the other 

income groups. The highest income group (annual household income >US$50,000) had a 

lower proportion of ideal level total cholesterol values at baseline and post-intervention.

Psychosocial Measures

The associations between the psychosocial measures and LS7 scores are presented in Table 

6. Participants with a higher education level had higher LS7 scores at baseline than the other 

groups; however, all group scores approached one another at post-intervention. At baseline, 

the middle category income participants had higher LS7 scores than the lower income 
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category; however, the groups had similar scores at post-intervention. Higher LS7 scores 

were seen among participants with ratings of “good” and “very good to excellent” outlook 

on life than those with “poor” ratings at baseline and post-intervention. In terms of self-

reported health status ratings, the highest LS7 score at baseline was among those designating 

a good rating; however, at post-intervention, the highest was among those with a very good 

to excellent rating. There was a positive trend between sense of self-efficacy and increased 

fruit/vegetable intake, decreased dietary fat/sodium intake, increased physical activity, and 

higher LS7 scores at baseline. This corroborated with the increases in proportion of 

participants with higher self-efficacy scores from study start to completion (data not shown). 

The highest average LS7 scores (at baseline and post-intervention) among all psychosocial 

measures were among participants receiving support from family members on at least 1 or 

more days of the week to increase physical activity levels.

Discussion

Overall, the results of this pilot study show the feasibility of the FAITH! program for CVD 

prevention among African-Americans in a mid-sized, upper Midwest community given its 

achievement of recruitment goals, program attendance, and participant retention. There were 

primary findings of an increase in cardiovascular health knowledge with positive effects on 

LS7 cardiovascular health metrics over the course of the study. To the authors’ knowledge, 

this is the only culturally tailored, community intervention examining multiple CVD risk 

factors through a national guideline-based framework of the AHA LS7. At baseline, our 

study participants were at relatively high-risk for CVD based on their risk profiles showing 

pre-hypertensive/hypertensive range BPs and obese range BMI with central obesity. There 

was an increase in participants meeting either ideal or intermediate LS7 score categories and 

a decline in percentage meeting the poor LS7 category from pre- to post-intervention. 

Although marginal, there were also increases in the proportions of individuals meeting ideal 

levels of specific LS7 components such as smoking, BMI, BP and total cholesterol following 

the intervention. In addition, there was evidence of positive influence by psychosocial 

factors including outlook on life, self-reported health status, self-efficacy, and family support 

on LS7 scores.

Our study provides complementary and informative data on the prevalence of LS7 and ideal 

cardiovascular health among African-Americans residing in Midwestern USA. A recent 

cohort study examining the prevalence of LS7 among adult residents of New Ulm, MN, 

included an overwhelmingly racially homogenous population (95.7 % white) but no 

stratification by race [13]. Nonetheless, similar to our participants, the average ideal LS7 

components met were 3.4 (SD 1.4). Among the individual LS7 components, our participants 

and the New Ulm cohort had extremely low ideal levels of cardiovascular health in terms of 

dietary patterns and BP at baseline. There were similar proportions of ideal smoking status 

and physical activity but contrasting ideal BMI, total cholesterol, and glycemic control. This 

suggests the need for interventions targeting both behavioral and biological cardiac risk 

parameters among both groups; however, with an emphasis on obesity and diabetes mellitus 

among African-Americans. In comparison to the Jackson Heart Study cohort from Jackson, 

Mississippi, which was also exclusively African-American, our participants had greater 

proportions of ideal levels (although suboptimal) at baseline across most LS7 components 
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except for BP (lower) and BMI (identical) [40]. This underscores the importance of 

considering regional differences for cardiac risk assessment and intervention design among 

the African-American population.

Numerous studies have highlighted the effectiveness of health education interventions 

examining multiple cardiac risk factors within African-American congregations in other US 

areas such as the Mid-Atlantic and Stroke Belt/Buckle regions of the southern USA [15, 17, 

18, 41–46]. However, to date, none have been reported in Midwestern African-Americans in 

MN. Consistent with prior studies of African-Americans within faith-based institutions, our 

findings demonstrate an overall proficiency of cardiovascular health knowledge; however, a 

clear disconnect between knowledge, health behaviors, and cardiac risk factors [47, 48]. The 

AHA-sponsored CVD intervention, “Search Your Heart” similarly provided health education 

in urban congregations and assessed CVD knowledge through a risk factor-focused survey. 

Although the majority of participants recognized key cardiac risk factors, the levels of AHA-

recommended physical activity and fruit/vegetable intake were subpar. The pivotal church-

based study, Project Joy, also examined behavioral and biological cardiac risk profiles 

among African-American women and showed modest improvements in weight loss, BP, 

diet, and physical activity after a 1-year community cardiovascular health promotion 

program [18]. However, the influence of key psychosocial variables including 

socioeconomic factors and self-efficacy on cardiovascular health components was not 

investigated. Our study offers a basis for further exploration of these factors, as study 

participants within the lower income bracket demonstrated the greatest improvements in key 

modifiable LS7 health behaviors. In addition, our findings of positive correlations between 

outlook on life, self-reported health status, and self-efficacy with LS7 scores, suggest the 

importance of personal sense of well-being towards achievement of healthy behavior change 

for African-American adults.

Strengths and Limitations

Our study has a number of strengths and innovative strategies which distinguishes the 

FAITH! program from other community interventions. Most noteworthy is its novel 

assessment of a health behavioral intervention within a marginalized and understudied group 

in Olmsted County, MN, as prior community interventions have, instead, largely engaged 

black immigrants [49–52] over African-Americans who have distinct cardiac risk factor 

profiles and psychosocial influences. Its use of key CBPR principles has extended the scope 

for academic-community partnerships to combat the severe underrepresentation of people of 

color and those from disadvantaged backgrounds in health-related research, particularly at 

academic medical centers [53, 54]. Our successful recruitment and low attrition rate was 

likely a reflection of incorporation of church liaisons (FAITH! Partners) and the church 

pastors in the development and promotion of intervention components and events. 

Furthermore, our program attendance goals were supported by incorporating feedback on 

program implementation (e.g., convenient days, times, and locations) received from the 

assessment/planning phase focus groups. Instead of using a “train the trainer” approach 

advocated by other investigators [47, 55] in which lay leaders largely implement the 

intervention, we upheld the collaborative spirit set forth by community engagement by 

keeping both parties (congregation and professional health educators) actively involved in all 
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program phases. The intervention core curriculum included cohesive, evidenced-based 

health information addressing each LS7 component provided by healthcare experts through 

interactive and culturally tailored presentations. This addressed a clear need among our 

underserved group as many expressed the necessity of guidance and clarity on the 

appropriate recommendations for healthy lifestyle change at the initial assessment.

Prior church-based studies have demonstrated a significant decline in session attendance 

after health professionals discontinued leading sessions despite trained lay health educators 

[18]. Furthermore, pastors and congregation members have reported a greater confidence in 

expertled health education programs [18]. This highlights the importance of ongoing 

communication and embedded supportive mechanisms between partnering churches and 

medical institutions to ensure program sustainability. In our case, these joint capacity-

building mechanisms resulted in our ability to secure grant funding to expand the program 

with the inclusion of other area church congregations. Finally, our analyses provided insight 

into the relationships between social determinants of health and the LS7 construct which has 

been recently endorsed by the DHHS and AHA [56, 57]. The LS7 components and scoring 

system provide an adaptable tool for CBPR researchers to objectively measure and track 

cardiovascular health among underserved populations. This metric’s “simple” infrastructure 

and interpretability further facilitates dissemination of study findings to key stakeholders 

including community partners and policymakers [58]. This is especially important in 

communicating cardiac risk to at-risk populations who may lack the perception of their 

actual risk as demonstrated with our group.

There were several limitations and challenges overcome throughout this study. Our study 

was primarily limited by small sample size; however, this must be considered in the context 

of the largely ethnically uniform community from which we recruited our participants. Also, 

the intervention was non-randomized and did not include a control comparison group. 

Moreover, this is a feasibility study of a CVD prevention intervention in a cohort not 

previously studied within the Midwestern region; thus, there are no prior intervention studies 

for comparison. Nonetheless, it represents a conscientious starting point to assess 

intervention efficacy through research and community engagement. Our LS7 assessment 

lacked a comprehensive assessment of diet (e.g., food frequency questionnaire of fat, fiber, 

sodium, fish intake) and physical activity, as brief, focused questionnaires were requested 

through church leader feedback to decrease participant survey burden. This adjustment did 

not adversely influence our results or interpretation of the LS7 metrics. Missing data limited 

our analyses of the LS7 in all participants as some lacked both behavioral survey 

information and biological samples at baseline and post-intervention. Lastly, the short study 

duration may account for the lack of substantial improvements in the LS7 components, (e.g., 

BP and glycemic control) as a longer timeframe may be required to observe clinically 

significant changes. Despite these limitations, our study provides preliminary findings to 

inform a larger controlled trial of longer duration to investigate the sustained effects of the 

FAITH! program on health behavior change to impact LS7 measures.
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Conclusions

The FAITH! program demonstrates a feasible, health education intervention promoting ideal 

cardiovascular health behaviors through community engagement and social support 

networks with faith-based organizations. This is evidenced by its excellent participant 

engagement and retention, ability to increase cardiovascular health knowledge, and potential 

to foster behavioral change towards alleviating cardiovascular health disparities among 

African-Americans. Future community interventions may be strengthened with a focus on 

psychosocial influences to simultaneously improve health behaviors and factors to prevent 

CVD within this high-risk group.

Acknowledgments

The authors are indebted to local Rochester, MN, participating churches including church leadership (Pastor Donald 
Barlow of Rochester Community Baptist Church, Pastor Kenneth Rowe of Christ’s Church of the Jesus Hour, and 
Pastor Lerone Shepard of Christway Full Gospel Ministries) and FAITH! Partners (Mrs. Consuelo Cohen, Mrs. 
Frances Ellis, Mrs. Jacqueline Johnson, and Mr. D.C. Mangum). The authors gratefully acknowledge all study 
participants, church auxiliaries and Mayo Clinic faculty/staff who devoted much time and offered unwavering 
support for the program. The authors would also like to show gratitude to the Mayo Medical School and University 
of Minnesota School of Nursing students for volunteering their time for the study health assessments and 
acknowledge research assistants Mrs. Lea Dacy and Mr. Miguel Valdez Soto for their administrative assistance and 
participant navigation services. In memory of our colleague, Mr. D.C. Mangum, outstanding leader, administrator, 
and friend, who served as a role model for dedicated community service, civic responsibility, and activism.

Funding This study was supported by the Mayo Clinic Office of Health Disparities Research, Mayo Clinic 
Division of Cardiovascular Diseases, Mayo Clinic Biobank, Barbara Woodward Lips Patient Education Center, and 
the Mayo Clinic Center for Translational Science Activities (UL1TR000135).

References

1. Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease and stroke statistics–2015 update: a report 
from the American Heart Association. Circulation. 2015; 131(4):e29–322. [PubMed: 25520374] 

2. Minnesota Department of Health. Chronic Diseases and their risk factors in Minnesota: 2011. MN: 
St. Paul; 2011. 

3. Shanedling S, Mehelich MJ, Peacock J. The Minnesota heart disease and stroke prevention plan 
2011–2020. Minn Med. 2012; 95(5):41–3.

4. Center for Health Statistics, Minnesota Department of Health. Populations of color in Minnesota. St. 
Paul, MN: Health Status Report; 2009. 

5. Lloyd-Jones DM, Hong Y, Labarthe D, et al. Defining and setting national goals for cardiovascular 
health promotion and disease reduction: the American Heart Association’s strategic impact goal 
through 2020 and beyond. Circulation. 2010; 121(4):586–613. [PubMed: 20089546] 

6. American Medical Association. Commission to end health care disparities: unifying efforts to 
achieve quality care for all. Chicago, IL: 2011. http://www.ama-assn.org/ama/pub/physician-
resources/public-health/eliminating-health-disparities/commission-end-health-care-disparities.page 
[Accessed March 11, 2016]

7. Association of Black Cardiologists, Incorporated. Community health advocacy: community 
programs. New York: New York; 2008. http://www.abcardio.org/CHA_communityprograms.php 
[Accessed March 11, 2016]

8. Koh HK, Blakey CR, Roper AY. Healthy people 2020: a report card on the health of the nation. 
JAMA. 2014; 311(24):2475–6. [PubMed: 24870206] 

9. Bambs C, Kip KE, Dinga A, et al. Low prevalence of “ideal cardiovascular health” in a community-
based population: the heart strategies concentrating on risk evaluation (Heart SCORE) study. 
Circulation. 2011; 123(8):850–7. [PubMed: 21321154] 

Brewer et al. Page 11

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 July 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ama-assn.org/ama/pub/physician-resources/public-health/eliminating-health-disparities/commission-end-health-care-disparities.page
http://www.ama-assn.org/ama/pub/physician-resources/public-health/eliminating-health-disparities/commission-end-health-care-disparities.page
http://www.abcardio.org/CHA_communityprograms.php


10. Shay CM, Ning H, Allen NB, et al. Status of cardiovascular health in US adults: prevalence 
estimates from the National Health and Nutrition Examination Surveys (NHANES) 2003–2008. 
Circulation. 2012; 125(1):45–56. [PubMed: 22095826] 

11. Folsom AR, Yatsuya H, Nettleton JA, et al. Community prevalence of ideal cardiovascular health, 
by the American Heart Association definition, and relationship with cardiovascular disease 
incidence. J Am Coll Cardiol. 2011; 57(16):1690–6. [PubMed: 21492767] 

12. Folsom AR, Shah AM, Lutsey PL, et al. American Heart Association’s Life’s Simple 7: avoiding 
heart failure and preserving cardiac structure and function. Am J Med. 2015; 128(9):970–6. e972. 
[PubMed: 25908393] 

13. Kim JI, Sillah A, Boucher JL, et al. Prevalence of the American Heart Association’s “ideal 
cardiovascular health” metrics in a rural, cross-sectional, community-based study: the heart of 
New Ulm project. J Am Heart Assoc. 2013; 2(3):e000058. [PubMed: 23619743] 

14. Dong C, Rundek T, Wright CB, et al. Ideal cardiovascular health predicts lower risks of myocardial 
infarction, stroke, and vascular death across whites, blacks, and hispanics: the northern Manhattan 
study. Circulation. 2012; 125(24):2975–84. [PubMed: 22619283] 

15. Baruth M, Wilcox S. Multiple behavior change among church members taking part in the faith, 
activity, and nutrition program. J Nutr Educ Behav. 2013; 45(5):428–34. [PubMed: 23769297] 

16. Campbell MK, Hudson MA, Resnicow K, et al. Church-based health promotion interventions: 
evidence and lessons learned. Annu Rev Public Health. 2007; 28:213–34. [PubMed: 17155879] 

17. Crook ED, Bryan NB, Hanks R, et al. A review of interventions to reduce health disparities in 
cardiovascular disease in African Americans. Ethn Dis. 2009; 19(2):204–8. [PubMed: 19537234] 

18. Yanek LR, Becker DM, Moy TF, et al. Project Joy: faith based cardiovascular health promotion for 
African American women. Public Health Rep. 2001; 116(Suppl 1):68–81. [PubMed: 11889276] 

19. DeHaven MJ, Ramos-Roman MA, Gimpel N, et al. The GoodNEWS (genes, nutrition, exercise, 
wellness, and spiritual growth) trial: a community-based participatory research (CBPR) trial with 
African-American church congregations for reducing cardiovascular disease risk factors-
recruitment, measurement, and randomization. Contemp Clin Trials. 2011; 32(5):630–40. 
[PubMed: 21664298] 

20. Ralston PA, Lemacks JL, Wickrama KK, et al. Reducing cardiovascular disease risk in mid-life and 
older African Americans: a church-based longitudinal intervention project at baseline. Contemp 
Clin Trials. 2014; 38(1):69–81. [PubMed: 24685998] 

21. Yeary KH, Cornell CE, Turner J, et al. Feasibility of an evidence-based weight loss intervention for 
a faith-based, rural, African American population. Preventing Chronic Disease. 2011; 8(6):A146. 
[PubMed: 22005639] 

22. United States Census Bureau. Quick facts. Rochester, MN. Washington, DC: 2014. http://
www.census.gov/quickfacts/table/PST045215/2754880,2702908,27 [Accessed March 11, 2016]

23. Buta B, Brewer L, Hamlin DL, et al. An innovative faith-based healthy eating program: from class 
assignment to real-world application of PRECEDE/PROCEED. Health Promot Pract. 2011; 12(6):
867–75. [PubMed: 21693653] 

24. Glanz, K., Rimer, BK., Lewis, FM. Health behavior and health education: theory, research, and 
practice. 3. San Francisco: Jossey-Bass; 2002. 

25. American Heart Association. My Life Check®, live better with Life’s Simple 7. Dallas, TX: 2014. 
http://mylifecheck.heart.org/ [Accessed March 11, 2016]

26. Association of Black Cardiologists, Incorporated. 7 steps to a healthy heart. New York, New York: 
2013. http://www.abc-patient.com/7Steps/index.html#/1/ [Accessed March 11, 2016]

27. National Heart, Lung and Blood Institute, National Institutes of Health. On the move to better heart 
health for African Americans. Bethesda, MD: 2008. NIH Publication No. 08–5829http://
www.nhlbi.nih.gov/health/public/heart/other/chdblack/aariskfactors.pdf [Accessed March 11, 
2016]

28. National Heart, Lung and Blood Institute, National Institutes of Health. Heart healthy home 
cooking African American Style. Bethesda, MD: 2008. NIH Publication No. 08–3792https://
www.nhlbi.nih.gov/files/docs/public/heart/cooking.pdf [Accessed March 11, 2016]

29. Mosca L, Mochari H, Christian A, et al. National study of women’s awareness, preventive action, 
and barriers to cardiovascular health. Circulation. 2006; 113(4):525–34. [PubMed: 16449732] 

Brewer et al. Page 12

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 July 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.census.gov/quickfacts/table/PST045215/2754880,2702908,27
http://www.census.gov/quickfacts/table/PST045215/2754880,2702908,27
http://mylifecheck.heart.org/
http://www.abc-patient.com/7Steps/index.html#/1/
http://www.nhlbi.nih.gov/health/public/heart/other/chdblack/aariskfactors.pdf
http://www.nhlbi.nih.gov/health/public/heart/other/chdblack/aariskfactors.pdf
https://www.nhlbi.nih.gov/files/docs/public/heart/cooking.pdf
https://www.nhlbi.nih.gov/files/docs/public/heart/cooking.pdf


30. Underwood LG. Ordinary spiritual experience: qualitative research, interpretive guidelines, and 
population distribution for the daily spiritual experience scale. Archive for the Psychology of 
Religion. 2006; 28:181–218.

31. Brewer LC, Hayes SN, Parker MW, et al. African American women’s perceptions and attitudes 
regarding participation in medical research: the Mayo Clinic/the Links, Incorporated partnership. J 
Womens Health (Larchmt). 2014; 23(8):681–7. [PubMed: 25046058] 

32. Centers for Disease Control and Prevention, 2009. National health and nutrition examination 
survey: anthropometry procedures manual 3–21. Atlanta, GA: http://www.cdc.gov/nchs/data/
nhanes/nhanes_07_08/manual_an.pdf [Accessed March 11, 2016]

33. Kurtz TW, Griffin KA, Bidani AK, et al. Recommendations for blood pressure measurement in 
humans and experimental animals: part 2: blood pressure measurement in experimental animals: a 
statement for professionals from the Subcommittee of professional and public education of the 
American Heart Association council on high blood pressure research. Arterioscler Thromb Vasc 
Biol. 2005; 25(3):e22–33. [PubMed: 15731483] 

34. Wartak SA, Friderici J, Lotfi A, et al. Patients’ knowledge of risk and protective factors for 
cardiovascular disease. Am J Cardiol. 2011; 107(10):1480–8. [PubMed: 21414599] 

35. Kim Y, Park I, Kang M. Convergent validity of the international physical activity questionnaire 
(IPAQ): meta-analysis. Public Health Nutr. 2013; 16(3):440–52. [PubMed: 22874087] 

36. Carlson JA, Sallis JF, Wagner N, et al. Brief physical activity-related psychosocial measures: 
reliability and construct validity. J Phys Act Health. 2012; 9(8):1178–86. [PubMed: 22207589] 

37. Selvin E, Steffes MW, Zhu H, et al. Glycated hemoglobin, diabetes, and cardiovascular risk in 
nondiabetic adults. N Engl J Med. 2010; 362(9):800–11. [PubMed: 20200384] 

38. Thacker EL, Gillett SR, Wadley VG, et al. The American Heart Association Life’s simple 7 and 
incident cognitive impairment: the reasons for geographic and racial differences in stroke 
(REGARDS) study. J Am Heart Assoc. 2014; 3(3):e000635. [PubMed: 24919926] 

39. Norman GJ, Carlson JA, Sallis JF, et al. Reliability and validity of brief psychosocial measures 
related to dietary behaviors. Int J Behav Nutr Phys Act. 2010; 7:56. [PubMed: 20594360] 

40. Djousse L, Petrone AB, Blackshear C, et al. Prevalence and changes over time of ideal 
cardiovascular health metrics among African-Americans: the Jackson heart study. Prev Med. 2015; 
74:111–6. [PubMed: 25712326] 

41. Allicock M, Johnson LS, Leone L, et al. Promoting fruit and vegetable consumption among 
members of black churches, Michigan and North Carolina, 2008–2010. Prev Chronic Dis. 2013; 
10:E33. [PubMed: 23489638] 

42. Kumanyika SK, Charleston JB. Lose weight and win: a church-based weight loss program for 
blood pressure control among black women. Patient Educ Couns. 1992; 19(1):19–32. [PubMed: 
1298945] 

43. Resnicow K, Jackson A, Braithwaite R, et al. Healthy body/healthy spirit: a church-based nutrition 
and physical activity intervention. Health Educ Res. 2002; 17(5):562–73. [PubMed: 12408201] 

44. Campbell MK, Demark-Wahnefried W, Symons M, et al. Fruit and vegetable consumption and 
prevention of cancer: the black churches united for better health project. Am J Public Health. 
1999; 89(9):1390–6. [PubMed: 10474558] 

45. Wilcox S, Parrott A, Baruth M, et al. The faith, activity, and nutrition program: a randomized 
controlled trial in African-American churches. Am J Prev Med. 2013; 44(2):122–31. [PubMed: 
23332327] 

46. Kyryliuk R, Baruth M, Wilcox S. Predictors of weight loss for African-American women in the 
faith, activity, and nutrition (FAN) study. J Phys Act Health. 2015; 12(5):659–65. [PubMed: 
24905567] 

47. Kalenderian E, Pegus C, Francis C, et al. Cardiovascular disease urban intervention: baseline 
activities and findings. J Community Health. 2009; 34(4):282–7. [PubMed: 19343488] 

48. Conn VS, Phillips LJ, Ruppar TM, et al. Physical activity interventions with healthy minority 
adults: meta-analysis of behavior and health outcomes. J Health Care Poor Underserved. 2012; 
23(1):59–80. [PubMed: 22643462] 

Brewer et al. Page 13

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 July 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf
http://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf


49. Wieland ML, Tiedje K, Meiers SJ, et al. Perspectives on physical activity among immigrants and 
refugees to a small urban community in Minnesota. J Immigr Minor Health. 2015; 17(1):263–75. 
[PubMed: 24052480] 

50. Wieland ML, Weis JA, Palmer T, et al. Physical activity and nutrition among immigrant and 
refugee women: a community-based participatory research approach. Womens Health Issues. 
2012; 22(2):e225–32. [PubMed: 22154889] 

51. Mohamed AA, Hassan AM, Weis JA, et al. Physical activity among Somali men in Minnesota: 
barriers, facilitators, and recommendations. Am J Mens Health. 2014; 8(1):35–44. [PubMed: 
23697961] 

52. Tiedje K, Wieland ML, Meiers SJ, et al. A focus group study of healthy eating knowledge, 
practices, and barriers among adult and adolescent immigrants and refugees in the United States. 
Int J Behav Nutr Phys Act. 2014; 11:63. [PubMed: 24886062] 

53. Balls-Berry J, Watson C, Kadimpati S, et al. Black men’s perceptions and knowledge of diabetes:a 
church-affiliated barbershop focus group study. J Racial and Ethnic Health Disparities. 2015

54. Formea CM, Mohamed AA, Hassan A, et al. Lessons learned: cultural and linguistic enhancement 
of surveys through community-based participatory research. Prog Community Health Partnersh. 
2014; 8(3):331–6. [PubMed: 25435559] 

55. Dodani S, Beayler I, Lewis J, et al. HEALS hypertension control program: training church 
members as program leaders. Open Cardiovasc Med J. 2014; 8:121–7. [PubMed: 25685245] 

56. Havranek EP, Mujahid MS, Barr DA, et al. Social determinants of risk and outcomes for 
cardiovascular disease: a scientific statement from the American Heart Association. Circulation. 
2015; 132(9):873–98. [PubMed: 26240271] 

57. Koh HK, Piotrowski JJ, Kumanyika S, et al. Healthy people: a 2020 vision for the social 
determinants approach. Health Educ Behav. 2011; 38(6):551–7. [PubMed: 22102542] 

58. Foraker RE, Shoben AB, Lopetegui MA, et al. Assessment of Life’s Simple 7 in the primary care 
setting: the stroke prevention in healthcare delivery environments (SPHERE) study. Contemporary 
Clinical Trials. 2014; 38(2):182–9. [PubMed: 24721482] 

Brewer et al. Page 14

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 July 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Brewer et al. Page 15

Table 1

FAITH! program education session curriculum

Session Topic Attendance, nb

1 Overview of heart disease risk factors 37

2 Obesity and the importance of physical activitya 19

3 High cholesterol 18

4 Heart healthy eating: nutrition label reading and healthy cookinga 18

5 Heart attack warning signs 17

6 High blood pressure 16

7 Diabetes and the heart 27

8 Healthy lifestyle maintenance inventory: evaluation, personal reflections, barriers, challenges 36

Supportive education materials

• My Life Check®, Live Better with Life’s Simple 7™ (AHA) [25]

• 7 Steps to a Healthy Heart (ABC) [26]

• On the Move to Better Heart Health for African-Americans (NHLBI, NIH) [27]

• Heart Healthy Home Cooking African-American Style (NHLBI, NIH) [28]

ABC Association of Black Cardiologists, Incorporated, AHA American Heart Association, NHLBI National Heart, Lung and Blood Institute, NIH 
National Institutes of Health

a
Joint session with all churches

b
Number of participants from all three churches combined
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Table 2

Life’s Simple 7 components criteria

Component FAITH! study American Heart Association (AHA)

Smokinga Ideal: self-reported “never” or “former” smoker Ideal: self-reported “never” or “former” smoker >1 year

Poor: self-reported current smoker Intermediate: former ≤1 year

Poor: self-reported current smoker

Dietb Ideal: ≥5 servings of fruits/vegetables consumed per 
day

Ideal: diet score 4 to 5 points

Intermediate: 3 to 4 servings of fruits/vegetables 
consumed per day

Intermediate: diet score 2 to 3 points

Poor: ≤2 servings of fruits/vegetables consumed per 
day

Poor: diet score 0 to 1 points

Physical activityc Ideal: ≥150 total moderate intensity activity minutes per 
week

Ideal: ≥150 min per week of moderate intensity or ≥75 min 
per week of vigorous intensity activity

Intermediate: 1 to 149 total moderate intensity activity 
minutes per week

Intermediate: 1 to 149 min per week of moderate intensity or 
1 to 74 min per week of vigorous intensity activity

Poor: 0 total moderate intensity activity minutes per 
week

Poor: None

Body mass index Ideal: <25 kg/m2 Ideal: <25 kg/m2

Intermediate: 25 to 29.9 kg/m2 Intermediate: 25 to 29.9 kg/m2

Poor: ≥30 kg/m2 Poor: ≥30 kg/m2

Blood pressured Ideal: <120/80 mmHg Ideal: <120/80 mmHg, untreated

Intermediate: 120 to 139/80–89 mmHg Intermediate: 120 to 139/80 to 89 mmHg, or treated to ideal 
level

Poor: ≥140/≥90 mmHg Poor: ≥140/90 mmHg

Total cholesterold Ideal: <200 mg/dL Ideal: <200 mg/dL, untreated

Intermediate: 200 to 239 mg/dL Intermediate: 200 to 239 mg/dL or treated to ideal level

Poor: ≥240 mg/dL Poor: ≥240 mg/dL

Glycemic controld,e Undiagnosed diabetes:

Ideal: hemoglobin A1c <5.7 % Ideal: fasting glucose <100 mg/dL, untreated

Intermediate: hemoglobin A1c 5.7 to 6.4 % Intermediate: fasting glucose 100 to 125 mg/dL or treated to 
ideal level

Poor: hemoglobin A1c ≥6.5 % Poor: fasting glucose ≥126 mg/dL

Diagnosed diabetes :

Ideal: Not possible

Intermediate: hemoglobin A1c <6.5 %

Poor: hemoglobin A1c ≥6.5 %

AHA American Heart Association, DASH Dietary Approaches to Stop Hypertension

a
The FAITH! study did not survey time elapsed of quitting smoking for former smokers

b
The AHA criteria included a healthy five component diet score based on the DASH Diet including fruits and vegetables, fish, fiber-rich whole 

grains, sodium, and sugar-sweetened beverages. The FAITH! study survey assessed fruit and vegetable intake

c
Self-reported total weekly minutes of at least moderate intensity physical activity was calculated as a sum of moderate intensity minutes and a 

doubling of vigorous intensity minutes (to scale each vigorous intensity minute to moderate intensity minutes) using validated instruments [35, 36]

d
The FAITH! study survey asked participants of diagnoses of hypertension, hyperlipidemia, and diabetes mellitus by a health care professional 

rather than treatment status as indicated in the AHA criteria
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e
The FAITH! study collected hemoglobin A1c levels rather than fasting glucose values. This has been supported as a stronger predictor of diabetes 

risk in a community-based study including African-Americans [37]
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Table 3

Baseline characteristics of participants in the FAITH! Program

n = 37

Age, years, mean (range) 51.7 (24–79)

Gender

  Female 26 (70.3 %)

Marital status

  Single 11 (33.3 %)

  Divorced/separated 9 (27.3 %)

  Married/committed relationship 9 (27.3 %)

  Widowed 4 (12.1 %)

Education

  Some high school 3 (8.8 %)

  High school graduate or GED equivalent 6 (17.6 %)

  Some college/technical or associate’s degree 10 (29.4 %)

  College graduate 11 (32.4 %)

  Advanced degree 4 (11.8 %)

Employment status

  Employed 19 (59.4 %)

  Unemployed 13 (40.6 %)

Annual household income

  <US$20,000 11 (33.3 %)

  US$20,000 to $49,999 9 (27.3 %)

  >US$50,000 6 (18.2 %)

  Choose not to disclose 7 (21.2 %)

Health insurance status

  Insured 24 (68.6 %)

  Uninsured 8 (22.9 %)

  Unknown 3 (8.6 %)

Self-reported medical history

  Obesity 22 (59.5 %)

  Hypertension 10 (27.0 %)

  Hyperlipidemia 8 (21.6 %)

  Current tobacco use 3 (8.1 %)

  Type 2 diabetes mellitus 2 (5.4 %)

  Coronary artery disease 1 (2.7 %)

Barriers to leading healthy lifestyle

  I do not perceive myself to be at risk for heart disease 8 (21.6 %)

  I am not confident I can change my behavior 7 (18.9 %)

  I have family obligations and other people to take care of 6 (16.2 %)

  I lead a healthy lifestyle 6 (16.2 %)

  I am confused by what I am supposed to do to change my lifestyle 4 (10.8 %)
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n = 37

  There is too much confusion in the media about what to do 4 (10.8 %)

Data are expressed as no. (%) unless otherwise indicated
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Table 4

Cardiac risk, psychosocial measures and cardiovascular health knowledge at baseline and 3 months post-

intervention

Baseline (n = 37) Post-intervention (n = 34)

Cardiac risk profile, median (Q1–Q3)

  SBP, mmHg 141 (126.3–165.2) 140.5 (126.5–152.7)

  DBP, mmHg 85.8 (83.0–92.8) 82.0 (77.3–90.0)

  Total cholesterol, mg/dL 190 (156–216) 188 (160–207)

  Hemoglobin A1c, % 5.8 (5.4–6.1) 5.8 (5.4–6.1)

  Waist circumference, cm 102 (92–112) 106 (99–115)

  Body mass index, kg/m2 32.1 (27.8–35.7) 32.9 (28.5–37.0)

Outlook on life

  Poor/fair 7 (20 %) 2 (6.1 %)

  Good 11 (31.4 %) 11 (33.3 %)

  Very good/excellent 17 (48.6 %) 20 (60.6 %)

Self-reported health status

  Poor/fair 10 (28.6 %) 7 (20.6 %)

  Good 17 (48.6 %) 18 (52.6 %)

  Very good/excellent 8 (22.9 %) 9 (26.5 %)

Self-efficacy, mean (SD)a

  Fruit/vegetable intake 4.2 (0.9) 4.2 (0.7)

  Dietary fat/salt intake 3.9 (0.9) 4.3 (0.6)

  Physical activity 3.7 (0.9) 3.8 (1.0)

Physical activity family support, mean days/week (SD)b 2.2 (1.1) 1.9 (1.1)

Cardiovascular health knowledge, average % correct 48 58*

SBP systolic blood pressure, DBP diastolic blood pressure

a
Average of items assessing self-efficacy to engage in healthy dietary and physical activity behaviors or choices. The number of items within each 

domain was: 8 (fruit/vegetable intake), 12 (dietary fat/salt intake), and 6 (physical activity) [36, 39]. (Scale for each item was 1 to 5: 1 = I am sure I 
cannot, 5 = I am sure I can)

b
Physical activity family support is the average of three items assessing the frequency of support provided by family members towards engagement 

in physical activity or sports [36]. (Scale was 1 to 5: 1 = Never, 5 = Everyday)

*
Significant difference between baseline and 3 months post-intervention (p < 0.05)
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Table 5

Distribution of Life’s Simple 7 components at baseline and 3 months post-intervention

Component Baseline (n = 37)a Post-intervention (n = 34)b

Smoking

  Poor (current smoker) 3 (8.1 %) 2 (5.9 %)

  Ideal (not a current smoker) 34 (91.9 %) 32 (94.1 %)

Diet (fruit/vegetable intake)

  Poor (≤2 servings/day) 6 (42.9 %) 14 (45.2 %)

  Intermediate (3–4 servings/day) 6 (42.9 %) 13 (41.9 %)

  Ideal (≥5 servings/day) 2 (14.3 %) 4 (12.9 %)

Physical activity

  Poor (0 min of moderate activity/week) 8 (26.7 %) 4 (11.8 %)

  Intermediate (1–149 min/week) 4 (13.3 %) 10 (29.4 %)

  Ideal (≥150 min/week) 18 (60.0 %) 20 (58.8 %)

Body mass index

  Poor (≥30 kg/m2) 23 (63.9 %) 20 (62.5 %)

  Intermediate (25–29.9 kg/m2) 9 (25.0 %) 8 (25.0 %)

  Ideal (<25 kg/m2) 4 (11.1 %) 4 (12.5 %)

Blood pressure

  Poor (SBP ≥140 mmHg or DBP ≥90 mmHg) 19 (52.8 %) 18 (56.3 %)

  Intermediate (neither poor nor ideal) 14 (38.9 %) 10 (31.3 %)

  Ideal (SBP <120 mmHg and DBP <80 mmHg) 3 (8.3 %) 4 (12.5 %)

Total cholesterol

  Poor (≥240 mg/dL) 4 (12.1 %) 2 (6.7 %)

  Intermediate (200–239 mg/dL) 9 (27.3 %) 8 (26.7 %)

  Ideal (<200 mg/dL) 20 (60.6 %) 20 (66.7 %)

Glycemic controlb

  Poor (hemoglobin A1c ≥6.5 %) 6 (18.2 %) 3 (10.0 %)

  Intermediate (hemoglobin A1c 5.7–6.4 %) 11 (33.3 %) 15 (50.0 %)

  Ideal (hemoglobin A1c <5.7 %) 16 (48.5 %) 12 (40.0 %)

Data are expressed as no. (%)

SBP systolic blood pressure, DBP diastolic blood pressure

a
Frequencies not adding up to the baseline total (37) or post-intervention total (34) indicate missing data

b
Participants with self-reported diabetes were classified as intermediate (hemoglobin A1c <6.5 %) or poor (hemoglobin A1c ≥6.5 %)
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Table 6

Life’s Simple 7 scores by psychosocial measures at baseline and 3 months post-interventiona

Psychosocial measure Baseline Post-intervention

n = 10 LS7 scoreb
mean (SD)

n = 28 LS7 scoreb
mean (SD)

Education

  High school graduate or less 1 8.0 (−) 7 8.3 (2.3)

  Some college/technical or associate’s degree 3 8.0 (2.6) 7 7.7 (2.1)

  College graduate or more 6 9.3 (2.8) 13 8.4 (2.2)

Household income

  <US$20,000 2 6.5 (0.7) 9 7.8 (2.0)

  US$20,000-US$49,000 4 10.8 (1.9) 8 8.2 (2.1)

  ≥US$50,000 1 6.0 (−) 4 6.8 (2.5)

Outlook on life

  Poor/fair 1 6.0 (−) 2 7.5 (3.5)

  Good 2 9.0 (4.2) 10 8.6 (1.6)

  Very good/excellent 7 9.1 (2.3) 16 8.1 (2.3)

Overall health

  Poor/fair 2 6.5 (0.7) 4 7.0 (2.0)

  Good 5 10.2 (1.6) 16 8.1 (2.1)

  Very good/excellent 2 6.0 (0.0) 8 9.1 (1.9)

Fruit/vegetable intake self-efficacy

  I am sure I cannot/probably cannot 0 – 0 –

  Neutral 2 6.5 (0.7) 8 8.0 (2.6)

  I am sure I can/probably can 7 9.1 (2.6) 20 8.3 (1.9)

Dietary fat/salt intake self-efficacy

  I am sure I cannot/probably cannot 0 – 0 –

  Neutral 1 8.0 (−) 7 9.0 (2.3)

  I am sure I can/probably can 9 8.9 (2.7) 21 8.0 (2.0)

Physical activity self-efficacy

  I am sure I cannot/probably cannot 0 – 2 8.0 (2.8)

  Neutral 4 7.5 (1.3) 9 7.1 (2.1)

  I am sure I can/probably can 6 9.7 (2.9) 17 8.8 (1.9)

Physical activity family support

  Never 6 8.0 (2.3) 14 6.9 (1.6)

  1–2 days/week 1 6.0 (−) 7 10.3 (1.7)

  3+ days/week 3 11.3 (0.6) 6 8.3 (1.2)

LS7 Life’s Simple 7

a
Life’s Simple 7 scores calculated for participants with complete information on all seven cardiovascular health components for baseline and post-

intervention time points

b
A point system was devised for each component by assigning 2 points for ideal, 1 point for intermediate, and 0 points for poor. All points were 

summed to yield a Life’s Simple 7 score ranging from 0 (poor cardiovascular health) to 14 (ideal cardiovascular health) points [38]
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