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ARTICLE INFO ABSTRACT

African American (AA) men have the highest age-adjusted all-cause mortality rate in the United States of
America (US) and a high burden of cardiovascular risk factors. The African American Male Wellness Walk
(AAMWW) seeks to reduce such health disparities among AA males. The association of a combination of ideal
cardiovascular health (ICH) metrics (blood pressure, glucose, cholesterol, body mass index (BMI), physical ac-
tivity, and smoking) with self-reported health, diabetes, and body fat percentage was examined among 729 AA
male participants from the 2017 and 2018 AAMWWs. Six metrics of ICH were categorized into a three-tiered ICH
score 0-2, 3-4, 5-6. Linear and logistic regression modeling was performed with adjustment for age and in-
surance. Seven percent of men attained 5-6 ICH metrics at baseline. Participants with 5-6 ICH metrics versus
0-2 had 256% higher odds of excellent self-reported health compared to good, fair or poor (p < 0.0001). After
exclusion of glucose from the ideal cardiovascular health score, participants with 3—4 versus 0—2 ICH metrics had
a 48% lower odds of diabetes (p < 0.0031). After exclusion of BMI from the ICH score, participants with 5 ICH
metrics had a 14.1% lower body fat percentage versus participants with 0-2 ICH metrics (p = 0.0057).
Attainment of higher ideal cardiovascular health scores is associated with higher odds of self-reported health,
lower odds of diabetes and lower body fat percentage among AA men. Future strategies leading to greater
attainment of cardiovascular health in AA males will be important to advance health equity.
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1. Introduction AA men have the highest age-adjusted all-cause mortality and the
lowest health status of any race-gender category in the US (Kochanek
et al., 2019; Shikany et al., 2018). AA men share a disproportionate

burden of modifiable risk factors that contribute to chronic diseases

As the United States of America (US) population expands, it is
projected that more than half of all Americans will belong to a minority

group by 2044 (Colby and Ortman, 2015). Thus, to improve the overall
health status of the US, it is critical to improve health in minority
groups and advance health equity. African American (AA) men had the
lowest life-expectancy among any sex or racial/ethnic group in 2017,
with a disparity of 4.6 and 7.6 years compared to non-Hispanic white
and Hispanic men and an astounding 9.5 and 12.8 years compared to
non-Hispanic white and Hispanic women (Kochanek et al., 2019). AA
men are disproportionately burdened by hypertension, diabetes, cancer
and other chronic diseases (Carnethon et al., 2017; Cronin et al., 2018).

including physical inactivity, poor dietary intake, and obesity (Shikany
et al., 2018). Therefore, health promotion strategies and healthy be-
havior change are critical to preventing chronic disease and premature
mortality among AA men.

In 2010, the American Heart Association (AHA) defined metrics for
cardiovascular health promotion and disease reduction including 7
metrics of cardiovascular health (blood pressure, cholesterol, glucose,
body mass index (BMI), smoking, healthy diet and physical activity)
(Lloyd-Jones et al., 2010). Attaining higher levels of cardiovascular
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health is associated with lower risk of diabetes, cancer, cardiovascular
disease (CVD), and mortality (Dong et al., 2012; Joseph et al., 2016;
Rasmussen-Torvik et al., 2013). There is a lack of evidence in com-
munity settings on: 1) the prevalence of ideal cardiovascular health
among AA men; 2) the role of ideal cardiovascular health with self-
reported health, diabetes and adiposity among AA men; and 3) the role
of a family history of diabetes in attainment of ideal cardiovascular
health. Thus, we examined the prevalence of six of the ideal cardio-
vascular health metrics (blood pressure, cholesterol, glucose, BMI,
smoking, and physical activity) and the association of ideal cardiovas-
cular health score with self-reported health, body fat percentage (BF%),
and diabetes in AA men participating in health screenings at the AA
Male Wellness Walks (AAMWW). Second, we examined the association
of family history of diabetes with attainment of ideal cardiovascular
health among AA men. We hypothesized that: 1) higher attainment of
ideal cardiovascular health would be associated with higher odds of
self-reported health, lower odds of diabetes and lower BF%; and 2)
family history of diabetes would be associated with lower attainment of
ideal cardiovascular health.

2. Methods
2.1. Study design and study population

The National African American Male Wellness Initiative (AAMWI)
established in Columbus, Ohio in 2004 aims to reduce disparities in
premature death and chronic diseases among AA males through
AAMWWs and annual health events. Since 2004, the AAMWI has ex-
panded to other cities in Ohio and across the nation (e.g., New Orleans,
LA; Washington D.C.; Atlanta, GA; Silver Spring, MD; Renton, WA; and
Niagara Falls, NY). The AAMWWs (5k walks) host free health screen-
ings for AA men, along with community partners. The events are pro-
moted in the community through various methods (i.e. mass and social
media). Since its inception, the AAMWW mantra has been: “Know Your
Numbers.” The AAMWI encouraged AA men to be more active in self-
management of their health through evaluations of blood pressure,
glucose, cholesterol, BMI, smoking and physical activity. It has grown
to average over 50,000 participants annually. In 2016, the AAMWI and
researchers at The Ohio State University formed a collaborative aca-
demic, healthcare and community partnership, aiming to transform the
AAMWWs from health promotion awareness to evaluating and reducing
disease among AA men.

In the 2017 and 2018 AAMWWs, 1,694 individuals participated in
the screenings. The participants were from six communities in Ohio:
Akron, Cincinnati, Cleveland, Columbus, Toledo, and Youngstown and
three cities nationally including New Orleans, LA; Washington, DC; and
Niagara Falls, NY. Participants excluded were under 18 years of age
(n = 12), female or did not answer the question related to sex
(n = 106), non-AA or missing data on race/ethnicity (n = 62), missing
data on age (n = 27), insurance status (n = 29) or any ideal cardio-
vascular health metric (n = 729), as shown in Fig. 1. After exclusions,
729 participants were included in the analytic cohort. The excluded
participants had similar age, smoking status, physical activity, body fat
percentage, family history of diabetes, self-reported health and hy-
percholesteremia status. The excluded group had higher percentages of
Medicaid/Medicare insurance, with better levels of blood pressure,
BMI, and hypertension, but worse levels of glucose, diabetes and cho-
lesterol (Supplemental Table 1). This project used existing data col-
lected for non-research purposes from participants in the AAMWW,
with no identifiers linking human participants to the data. The project
was approved by The Ohio State University Biomedical Sciences In-
stitutional Review Board.

During the AAMWWs, standardized questionnaires were used to
collect information on demographics (age, sex [male/female], race/
ethnicity [Black/AA, Asian, Caucasian/White, Native American,
Hispanic, Other]), smoking status (Do you smoke? Yes/No), self-
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reported health (Rate your health: Poor, Fair, Good, Excellent), in-
surance status (Private Insurance, Medicaid, Medicare, No Insurance),
chronic diseases (high blood pressure/hypertension, high cholesterol/
hypercholesterolemia and diabetes, medications use for the chronic
diseases (Yes/No), family history of diabetes (Yes/No), and level of
physical activity (I exercise 3 or more times per week, Yes/No). Blood
glucose and cholesterol were measured using the Cardio Check Silver®
(Polymer Technology, Inc., Heath, OH, US). Blood pressure was mea-
sured using Lifesource Automatic Blood Pressure Monitors (Lifesource
Medical, Inc., Greensboro, NC, US). Weight was measured using various
zeroed scales and height was self-reported. BMI was calculated by
multiplying weight (Ibs) by 703, and then dividing by height squared
(inch?). During the health screenings, cardiovascular health was mea-
sured using six of the AHA’s ideal cardiovascular health metrics, which
includes targets for blood pressure, cholesterol, glucose, BMI, smoking,
and physical activity.

2.2. Main exposures

2.2.1. Blood pressure

Ideal blood pressure was classified as <120/80 mmHg.
Intermediate blood pressure was defined as systolic blood pressure of
120-139 mmHg or a diastolic level of 80-89 mmHg or being treated to
ideal blood pressure goal. Poor blood pressure was classified as =140/
90 mmHg (Lloyd-Jones et al., 2010).

2.2.2. Total cholesterol

Ideal cholesterol was classified as total cholesterol < 200 mg/dL.
Intermediate cholesterol was defined as total cholesterol between 200
and 239 mg/dL or being treated to ideal cholesterol goal. Poor cho-
lesterol was = 240 mg/dL (Lloyd-Jones et al., 2010).

2.2.3. Blood glucose

A modified ideal blood glucose was created due to some participants
in the non-fasting state. Ideal blood glucose was defined as a fasting
glucose < 100 mg/dL or a non-fasting glucose (< 140 mg/dL).
Intermediate blood glucose was defined as having a fasting glucose of
100-125 mg/dL or non-fasting glucose (140-199 mg/dL) or being
treated to goal. Poor blood glucose was defined as having a fasting
glucose = 126 mg/dL or non-fasting glucose (= 200 mg/dL) (Lloyd-
Jones et al., 2010).

2.2.4. Body mass index
Ideal, intermediate, and poor BMI were defined as BMI < 25,
25-29.9, and = 30 kg/mz, respectively (Lloyd-Jones et al., 2010).

2.2.5. Smoking
Ideal smoking was defined as not currently smoking. Poor smoking
was defined as current smoking (Lloyd-Jones et al., 2010).

2.2.6. Physical activity

A modified ideal physical activity classification with ideal physical
activity defined as exercising >3 times a week. Poor physical activity
was defined as exercising < 3 times a week.

2.2.7. Ideal cardiovascular health score
A composite ideal cardiovascular health score was defined by the
presence of ideal levels of the 6 metrics: untreated blood pressure <
120/80 mmHg, untreated cholesterol < 200 mg/dL, fasting glu-
cose < 100 mg/dL or a random glucose < 140 mg/dL,
BMI < 25 kg/m? non-smoking status, and/or physical activity of 3
times or more per week. The score was categorized as 0-2, 3-4, and
5-6, as has been performed previously (Joseph et al., 2019, 2016;
Spahillari et al., 2017; Veromaa et al., 2017).
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Fig. 1.2017 and 2018 African American Male
Wellness Walks Sample Exclusion Flowchart 2017
and 2018 Study Population. Data included 1,694
individuals who participated in African American
Male Wellness Walks. Exclusions: Following data
collection, we excluded: Participants who were under
18 years of age (n = 12) participants who were
women or missing data on sex (n = 106), partici-
pants of other racial/ethnic groups (n = 62), parti-
cipants with missing data on age (n = 27), partici-
pants with missing data on insurance (n = 29), and
participants with missing data on ideal metrics
(n = 729). After exclusions, we included 729 parti-
cipants in the final analysis.

Diabetes Association, 2017).

2.3.1. Family history of diabetes

Family history of diabetes was the participant's self-report of whe-
ther or not there was a history of diabetes in the family through first-
degree relatives.

2.4. Outcomes

2.4.1. Self-reported health
Self-reported health was the participant’s characterization of their
health in the following categories: poor, fair, good, or excellent.

2.4.2. Diabetes

Diabetes status was ascertained based on self-report, anti-
hyperglycemic medication wuse, and/or fasting blood glu-
cose = 126 mg/dL or random blood glucose = 200 mg/dL (American

2.4.3. Body fat percentage (adiposity)
Body Fat percentage was measured using bioelectrical impedance
on the scales.

2.5. Covariates

The covariates were age and insurance status (Uninsured, Medicaid,
Medicare, Other, Private Insurance, and Combination of Insurances).

2.6. Statistical analysis

Descriptive statistics were used to compare the baseline character-
istics of included participants and included vs. excluded participants
using appropriate parametric tests for continuous variables (ANOVA, t-
tests) and the chi-square tests for categorical variables. Hypertension
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was defined as systolic blood pressure = 140 mmHg, diastolic blood
pressure = 90 mmHg, self-report or use of antihypertensive therapy
(Lloyd-Jones et al., 2010). Hypercholesterolemia was defined as total
cholesterol = 240 mg/dL, self-report or use of lipid lowering therapy
(Lloyd-Jones et al., 2010). The participants that did not report a history
of diabetes, hypertension and/or hypercholesterolemia, but had
screening consistent with one of these conditions were considered to
have the disease. Ordinal logistic regression and logistic regression
models were used to examine: 1) the cross-sectional associations of the
ideal cardiovascular health score (exposure) with self-reported health
and diabetes (outcomes); and 2) the cross-sectional association of fa-
mily history of diabetes (exposure) with ideal cardiovascular health
score (outcome). Each of these analyses were performed separately. The
ideal cardiovascular health metric glucose was excluded from the dia-
betes analysis, due to glucose being in the definition for diabetes, thus,
the score ranged from 0 to 5. Odds ratios were estimated for exposures
and the associated outcomes: 1) per 1l-unit increase in ideal cardio-
vascular health score; and 2) comparing 3-4 and 5-6 (5 when score
ranged from O to 5) ideal cardiovascular health metrics to the 0-2 re-
ferent group. Linear regression models were used to examine the linear
relationship between ideal cardiovascular health score (BMI excluded)
and BF%. BMI was excluded due to the high correlation with BF%.
Models were adjusted for age and insurance status. All analyses were
performed using SAS version 9.4 software. Statistical significance was
defined as a two-sided p-value < 0.05.

3. Results
3.1. Characteristics of the analytic cohort

The characteristics of the cohort overall and stratified by ideal
cardiovascular heath score in categories 0-2, 3-4 and 5-6 are presented
in Table 1. The mean age of the cohort was 48.0 years, 67% of parti-
cipants had private insurance, and mean systolic and diastolic blood
pressure were 140 and 87 mmHg, respectively. The mean BMI was
30.6 kg/m? and mean total cholesterol was 158 mg/dl. Mean fasting
and random glucose were 102 and 107 mg/dl, respectively. Eighty-four
percent of individuals were non-smokers, 65% of participants had ideal
physical activity, 7.3% of participants had ideal blood pressure, 71% of
participants had ideal glucose, 15% of participants had ideal BMI, and
74% of participants had ideal cholesterol. Forty-seven percent of par-
ticipants had a family history of diabetes. The prevalence of diabetes,
hypertension and hypercholesterolemia was 15.6%, 61.2% and 8.6%,
respectively. Self-reported health was 0.6%, 19%, 58% and 22% for the
poor, fair, good and excellent categories, respectively. For those with
higher levels of ideal cardiovascular health metrics, there was lower
age, BMI, blood pressure, glucose, cholesterol, family history of dia-
betes and higher self-reported health. The characteristics of participants
by city are presented in Supplemental Table 2. Most variables were
similar across cities with notable variance in age, ideal physical activity
and ideal blood glucose.

3.2. The association of ideal cardiovascular health score with self-reported
health

The association of ideal cardiovascular health score with self-re-
ported health is presented in Table 2. In continuous analyses, a 1-unit
increase in ideal cardiovascular health score was associated with a 33%
higher odds of excellent compared to good, fair or poor self-reported
health in fully adjusted models (p = 0.0008). In categorical analyses,
the odds of self-reporting excellent compared to good, fair or poor
health was 256% higher for those with an ideal cardiovascular health
score of 5-6 compared to 0-2 in fully adjusted analyses (p < 0.0001).
The odds of self-reporting excellent or good health versus fair or poor
health was 619% higher for those with an ideal cardiovascular health
score of 5-6 compared to 0-2 in fully adjusted analyses (p = 0.0017).
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There were positive associations in all cities except for Toledo, Ohio
with limited power to detect significant associations due to sample size
in some cities (Supplemental Table 3).

3.3. The association of ideal cardiovascular health score with diabetes and
body fat percentage

In continuous and categorical fully adjusted analyses excluding
glucose from the ideal cardiovascular health score, a 1-unit increase in
ideal cardiovascular health score was associated with a 34% lower odds
of diabetes (p = 0.0010) and an ideal cardiovascular health score of
3-4 compared to 0-2 was associated with a 48% lower odds of diabetes
(p = 0.0031) [Table 3]. In continuous and categorical fully adjusted
analyses excluding BMI from the ideal cardiovascular health score, a 1-
unit increase in ideal cardiovascular health score was associated with a
2.95% lower BF% (p = 0.0033) and an ideal cardiovascular health
score of 5 compared to 0-2 was associated with a 14.11% lower BF%
(p = 0.0057) [Table 4].

3.4. The association of family history of diabetes with ideal cardiovascular
health score

In Table 5, A family history of diabetes was associated with 49%
lower odds of an ideal cardiovascular health score of 5-6 compared to
0-2, or 3-4 in fully adjusted analyses.

4. Discussion

In this study, we report the association of ideal cardiovascular
health score with self-reported health, prevalent diabetes, and BF% in
over 700 AA community-dwelling males from 2017 and 2018
AAMWWSs. We demonstrated the novel positive association of ideal
cardiovascular health score with self-reported health, suggesting that
individuals with better underlying cardiovascular health perceive
better health. Furthermore, we found negative associations of an ideal
cardiovascular health score with diabetes and BF% among AA men with
cardiovascular health metrics performed at community health
screening events. Family history of diabetes was associated with at-
tainment of lower cardiovascular health. All of these findings were
independent of age and insurance status, a measure of socioeconomic
status. Although, there is a known association of higher attainment of
cardiovascular health with lower risk of incident diabetes (Effoe et al.,
2017; Joseph et al., 2019, 2016), cancer (Rasmussen-Torvik et al.,
2013), CVD (Dong et al., 2012), and cardiovascular-related and all-
cause mortality (Ford et al., 2012a, b), there have been persistent ra-
cial/ethnic disparities in attainment of cardiovascular health. Previous
studies demonstrated that AAs have low attainment of ideal cardio-
vascular health (Joseph et al., 2016; Shay et al., 2012). In our study,
only 7% of the AA men had ideal blood pressure, 15% of participants
had ideal BMI, and 65% of participants had ideal physical activity.
Thus, strategies to promote greater attainment of ideal cardiovascular
health components in AA men is warranted, given the potential to de-
crease the burden of CVD, diabetes, cancer, and premature mortality in
this population.

Our study is the first to examine the association of ideal cardio-
vascular health score with self-reported health among community-
dwelling AA men. The group of men with attainment of higher ideal
cardiovascular health scores had higher odds of rating their self-re-
ported health in a higher category. Thus, objectively better health was
concordant with self-reported health. This finding is important in
community-based and community-engaged health interventions be-
cause if individuals recognize when they are in poor or good health,
they may be better able to manage and engage in their health care.
Finding a positive association of measured cardiovascular health with
self-reported health is consistent with limited studies in other racial/
ethnic groups. Self-reported health was associated with ideal
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Table 1
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Characteristics of Participants in the African American Male Wellness Walk by Ideal Cardiovascular Health Score 2017-2018.

All 0-2 Ideal CV Health Score 3-4 Ideal CV Health Score 5-6 Ideal CV Health Score
Baseline Characteristics® n =729 n = 187 n = 488 n = 54 p-value®
Age (years) 48.0 (13.6) 51.0 (12.7) 47.3 (13.49) 43.7 (16.3) p = 0.0005
Insurance Status (%) p = 0.0088
Uninsured 10.7 13.9 9.0 14.8
Combination 2.9 5.4 2.3 0.0
Medicaid 7.1 7.0 6.6 13.0
Medicare 12.2 16.6 10.3 14.8
Other 0.3 0.0 0.4 0.0
Private Insurance 66.8 57.2 71.5 57.4
Ideal AHA Smoking” (%) 84.0 66.3 89.8 92.6 p < 0.0001
Ideal AHA Physical Activity” (%) 64.6 34.8 72.5 96.3 p < 0.0001
Ideal AHA Blood Pressure” (%) 7.3 1.1 5.1 48.2 p < 0.0001
Ideal AHA Glucose” (%) 70.6 30.0 83.4 96.3 p < 0.0001
Ideal AHA Body mass index” (%) 15.0 3.2 121 81.5 p < 0.0001
Ideal AHA Cholesterol” (%) 74.2 42.8 83.6 98.2 p < 0.0001
Body-mass Index (kilograms/meter?) 30.6 (6.3) 32.7 (6.8) 30.6 (5.8) 23.4 (2.9) p < 0.0001
Systolic blood pressure (mmHg) 139.8 (19.3) 146.3 (19.1) 139.2 (17.6) 122.2 (22.0) p < 0.0001
Diastolic blood pressure (mmHg) 87.1 (12.4) 91.9 (12.2) 86.3 (11.8) 77.6 (11.5) p < 0.0001
Cholesterol 157.6 (38.7) 162.1 (44.0) 157.2 (36.7) 146.2 (33.7) p = 0.0265
Fasting glucose (mg/dL)* 101.5 (35.7) 124.0 (43.2) 92.3 (26.9) 81.4 (16.2) p < 0.0001
Random glucose (mg/dL)" 107.2 (41.9) 136.9 (63.6) 100.9 (29.5) 84.2 (19.1) p < 0.0001
Body fat percentage® 25.4 (6.8) 28.9 (4.7) 25.6 (6.6) 17.4 (5.8) p = 0.0057
Family History of Diabetes (%)" p = 0.0002
Yes 47.2 59.0 44.5 315
Prevalence of Diabetes (%) 15.6 40.6 7.8 0.0 p < 0.0001
Self-Reported Health (%)® p < 0.0001
Poor 0.6 1.1 0.4 0.0
Fair 19.0 24.2 18.5 5.6
Good 58.2 60.4 59.3 40.7
Excellent 22.3 14.3 21.8 53.7
Prevalence of hypertension (%) 61.0 73.3 60.3 25.9 p < 0.0001
Prevalence of hypercholesterolemia (%) 8.6 18.2 5.7 1.9 p < 0.0001

@ Mean (SD) or percentages are listed, p-values calculated using chi-square (categorical variables), and ANOVA (parametric continuous variables).
b AHA = American Heart Association, Ideal Cardiovascular (CV) Health recommendations were defined by AHA “2020” guidelines with the following mod-
ifications. Physical activity was considered ideal if participant exercised = 3 times per week. Glucose was defined using standard fasting glucose guidelines and

random glucose guidelines < 140 ideal, 140-180 intermediate and = 180 “poor”.

¢ Fasting glucose, n = 336, (0-2 Ideal Cardiovascular Health Score, n = 103), (3—4 Ideal Cardiovascular Health Score, n = 212), (5-6 Ideal Cardiovascular Health

Score, n = 21);

4 Random glucose, n = 393, (0-2 Ideal Cardiovascular Health Score, n = 84), (3-4 Ideal Cardiovascular Health Score, n = 276),(5-6 Ideal Cardiovascular Health

Score, n = 33);

¢ Body fat percentage, n = 42, (0-2 Ideal Cardiovascular Health Score, n = 10), (3—-4 Ideal Cardiovascular Health Score, n = 27), (5-6 Ideal Cardiovascular

Health Score, n = 5);

f Family History of Diabetes, n = 720 (0-2 Ideal Cardiovascular Health Score, n = 183), (3-4 Ideal Cardiovascular Healt.h Score, n = 483), (5-6 Ideal

Cardiovascular Health Score, n = 54);

¢ Self-Reported Health, n = 722 total, (0-2 Ideal Cardiovascular Health Score, n = 182), (3-4 Ideal Cardiovascular Health Score, n = 486),(5-6 Ideal

Cardiovascular Health Score, n = 54).

cardiovascular health among working-aged Finnish women and among
participants in the Multi-Ethnic Study of Atherosclerosis (Osibogun
et al., 2018; Veromaa et al., 2017). Self-reported health was considered
a predictor of cardiovascular health and therefore, self-reported health
was useful to assess cardiovascular health (Osibogun et al., 2018;
Veromaa et al., 2017). In conjunction, other studies showed that poor
self-reported health is associated with higher risk of incident diabetes
and diabetes complications (Hayes et al., 2008; Noh et al., 2019;
Wennberg et al., 2013), cancer (Flensborg-Madsen et al., 2011), CVD
(Mavaddat et al., 2014), and cardiovascular and non-cardiovascular
mortality (Barger et al., 2016; Benjamins et al., 2004; DeSalvo et al.,
2006; Mavaddat et al.,, 2014). Importantly, these findings are in-
dependent of established risk factors for chronic diseases and mortality,
which suggests that self-reported health may be an important inter-
vention target to reduce disparities in premature mortality. Thus, our
finding that higher levels of ideal cardiovascular health were associated
with better self-reported health indicates that AA men understand their
cardiovascular health. This knowledge can be utilized to select in-
dividuals who would benefit from targeted interventions.

Higher levels of ideal cardiovascular health were associated with
lower odds of diabetes, independent of the glucose metric. Additionally,

the prevalence of diabetes was 41% in those with 0-2 ideal cardio-
vascular health metrics compared to 0% in those with 5-6 ideal car-
diovascular health metrics. While few studies have evaluated the as-
sociation of ideal cardiovascular health with prevalent diabetes, this
finding is consistent with incident diabetes studies in American Indians,
AAs, Bi-Racial and Multi-Ethnic Cohorts (Effoe et al., 2017; Fretts et al.,
2014; Joseph et al., 2019, 2016).

In this analysis, higher ideal cardiovascular health scores excluding
BMI were associated with lower body fat percentage. In a study that
analyzed adiposity with ideal cardiovascular health in children and
adolescents, individuals with lower levels of adiposity had better car-
diovascular health metrics (Fyfe-Johnson et al., 2018). To our knowl-
edge, this is the first study to assess cardiovascular health scores with
adiposity in AA community-dwelling men. Further, lower BF% is as-
sociated with lower all-cause mortality (Padwal et al., 2016). Therefore,
the association of higher ideal cardiovascular health score with lower
body fat percentage provides another potential target to improve pre-
mature mortality in AA men.

Interestingly, we report the novel association of family history of
diabetes with lower ideal cardiovascular health score. Family history of
diabetes may indicate hereditable genetic and environmental influences
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Table 2

The Association of Ideal Cardiovascular Health Score with Self-Reported Health.
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Self-Reported Health - Ordinal Logistic Regression — Odds Ratio (95%CI), p-value®

Model 0 (n = 722)

Model 1 (n = 722) Model 2 (n = 722)

Continuous Ideal CV Health Score 1.36 (1.18,1.57), p < 0.0001

Categorical Ideal CV Health Score
0-2 Ideal CV Health Score
3-4 Ideal CV Health Score
5-6 Ideal CV Health Score

Referent
1.20 (0.86, 1.69), p = 0.2863
3.84 (2.15, 6.86), p < 0.0001

1.32 (1.14, 1.53), p < 0.0001 1.33 (1.15, 1.54), p = 0.0008

Referent
1.14 (0.81, 1.62), p = 0.4488
3.56 (1.98, 6.42), p < 0.0001

Referent
1.14 (0.81, 1.61), p = 0.4474
3.49 (1.94, 6.27), p < 0.0001

Good or Excellent vs. Fair or Poor Self-Reported Health - Logistic Regression — Odds Ratio - (95%CI), p-value®

Continuous Ideal CV Health Score 1.28 (1.07, 1.54), p = 0.0065

Categorical Ideal CV Health Score
0-2 Ideal CV Health Score
3-4 Ideal CV Health Score
5-6 Ideal CV Health Score

Referent
1.45 (0.97, 2.17), p = 0.0723
5.75 (1.71, 19.31), p = 0.0047

1.36 (1.13, 1.64), p = 0.0010 1.33 (1.11, 1.60), p = 0.0025

Referent
1.48 (0.97, 2.24), p = 0.0690
7.19 (2.09, 24.69), p = 0.0017

Referent
1.60 (1.06, 2.41), p = 0.0262
7.16 (2.10, 24.39), p = 0.0017

Models:

Model 0: unadjusted

Model 1: age

Model 2: age and insurance status

Interpretation: In continuous analyses, a 1-unit increase in Ideal CV Health Score was associated with a 33% higher odds of excellent compared to good, fair or poor
self-reported health (Model 2). A 1-unit increase in Ideal CV Health Score was associated with a 33% higher odds of excellent or good compared to fair or poor self-

reported health (Model 2).

In the categorical analyses, the odds of self-reporting excellent compared to good, fair or poor health was 256% higher for those with an ideal cardiovascular health
score of 5-6 compared to 0-2 (Model 2). The odds of self-reporting excellent or good health versus fair or poor health was 619% higher for those with an ideal

cardiovascular health score of 5-6 compared to 0-2 (Model 2).

2 Analyses completed among 722 participants, as there were 7 participants missing self-reported health status. CV = cardiovascular.

Table 3
The Association of Ideal Cardiovascular Health with Diabetes®.

Diabetes vs. None - Logistic Regression — Odds Ratio (95% CI), p-value

Model 0 Model 1 Model 2

Continuous Ideal
CV Health
Score (0-5)

0.63 (0.50, 0.80),
p = 0.0001

0.65 (0.51, 0.83),
p = 0.0005

0.66 (0.52, 0.85),
p = 0.0010

Diabetes vs. None - Logistic Regression — Odds Ratio (95% CI), p-value

Model 0 Model 1 Model 2
0-2 Ideal CV Health  Referent Referent Referent
Score
3-4 Ideal CV Health  0.50 (0.33, 0.76), 0.51 (0.33, 0.79), 0.52 (0.34, 0.80),
Score p = 0.0011 p = 0.0024 p = 0.0031
5 Ideal CV Health n/a n/a n/a
Score
Models:
Model 0: unadjusted
Model 1: age

Model 2: age and insurance status
Interpretation: In continuous analyses, a 1-unit increase in ideal CV health score
was associated with a 34% lower odds of diabetes in Model 2. In categorical
analyses, an ideal cardiovascular health score of 3-4 compared to 0-2 was
associated with a 48% lower odds of diabetes in Model 2. There were not en-
ough cases of prevalent diabetes in the 5 ideal cardiovascular health score
group to calculate an estimate for odds compared to 0-2, thus n/a is placed in
the table.
CV = cardiovascular

2 The exposure (ideal cardiovascular health score) included blood pressure,
cholesterol, body mass index, smoking, physical activity and excluded glucose
due to glucose being a component of the diagnostic criteria for diabetes.

related to attainment of cardiovascular health metrics (Joseph and
Golden, 2017). Thus, early intervention among those with a family
history of diabetes may be necessary to promote attainment of ideal
cardiovascular health.

4.1. Strengths and limitations

A strength of our study is the inclusion of a large, socioeconomically
diverse cohort of AA men that attended AAMWWs in US cities. Second,
the questionnaires were structured and consistent over the two-year
time period. Third, trained medical staff performed the clinical assess-
ments. In spite of these strengths, there are several potential limitations.
First, commonly available blood pressure cuffs and scales were used to
measure blood pressure and weight, which may have been non-cali-
brated in some instances. However, this limitation may have been a
potential strength due to the real-world applicability of the measure-
ments. Second, we did not assess dietary intake as a cardiovascular
health metric due to the lack of a brief validated measure to assess all
the components of AHA ideal diet. Based on previous studies, only
0-1.8% of AA individuals attain ideal dietary intake (Effoe et al., 2017;
Joseph et al., 2016; Shay et al., 2012); thus, the ideal cardiovascular
health score may be minimally impacted. Third, our study assessed the
frequency of physical activity, but not the duration or intensity via self-
report or objective measurement; thus, our measure may over or un-
derestimate the actual adherence to the original definition of the AHA
physical activity goal that is based on minutes of physical activity per
week. Fourth, BF% was measured through bioelectrical impedance, as a
rapid and non-invasive measurement tool. Bioelectrical impedance
measurements are impacted by hydration, exercise, race/ethnicity, and
medical conditions that impact blood flow (Dehghan and Merchant,
2008). The majority of the men were fasting for the bioelectrical im-
pedance measurements, the test was performed prior to exercise and
the men were all of a single race/ethnicity, but we cannot exclude
differences due to underlying medical conditions. Additionally, we did
not transform the bioelectrical impedance analysis using predictive
equations due to our study sample being of one race and sex and the
interest in continuous associations versus absolute percentages
(Courville et al., 2020). Fifth, the original intent of the AAMWW was
programmatic rather than research focused. Therefore, we used a
structured questionnaire that was not assessed for its psychometric
properties. Nonetheless, our study provides novel knowledge under-
scoring the utility of ideal cardiovascular health in AA men.
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Table 4
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The Association of Ideal Cardiovascular Health Score with Body Fat Percentage among 42 participants in the AAMWW.

Body Fat % - Linear Regression — Beta Coef. (95% CI), p-value®

Model 0

Model 1 Model 2

Continuous Ideal CV Health Score (0-5) —2.85(—4.89, —0.81), p = 0.0073

Body Fat % - Linear Regression — Beta Coef. (95% CI), p-value’

—2.69 (—4.52, —0.87), p = 0.0049 —2.95 (—4.85, —1.05), p = 0.0033

0-2 Ideal CV Health Score
3-4 Ideal CV Health Score
5 Ideal CV Health Score

Referent
—4.23 (=9.07, 0.60), p = 0.0844
—10.40 (—20.66, —0.14), p = 0.0471

Referent
—3.80 (—8.30, 0.71), p = 0.0963
—14.11 (—23.84, —4.37), p = 0.0057

Referent
—2.95(-7.33,1.44), p = 0.1813
—11.54 (—20.72, —2.37), p = 0.0151

Models:

Model 0: unadjusted

Model 1: age

Model 2: age and insurance status

Interpretation: In the continuous analysis, a 1-unit increase in ideal cardiovascular health score was associated with a 2.95% lower body fat percentage in Model 2. In
the categorical analysis, an ideal cardiovascular health score of 5 compared to 0-2 was associated with a 14.11% lower body percentage in Model 2.

CV = cardiovascular

? The exposure (ideal cardiovascular health score) included blood pressure, glucose, cholesterol, smoking, and physical activity. Body mass index was excluded

due to the high correlation between body mass index and body fat percentage.

Table 5

The Association of Family History of Diabetes with Ideal Cardiovascular Health Score.

Ideal Cardiovascular Health Score Categories (0-2, 3—-4, 5-6) — Ordinal Logistic Regression — Odds Ratio (95% CI), p-value®

Model 0 (n = 720)

Model 1 (n = 720) Model 2 (n = 720)

Referent
0.52 (0.38, 0.71), p < 0.0001

- Family History of Diabetes
+ Family History of Diabetes

Referent
0.51 (0.37, 0.70), p < 0.0001

Referent
0.51 (0.37, 0.70), p < 0.0001

Models:

Model 0: unadjusted

Model 1: age

Model 2: age and insurance status

Interpretation: A family history of diabetes was associated with 49% lower odds of an ideal cardiovascular health score of 5-6 compared to 0-2, or 3-4 in Model 2.
? The analyses were conducted in 720 participants, as 9 participants were missing data on family history of diabetes.

5. Conclusion

Higher attainment of ideal cardiovascular health is significantly
associated with greater self-reported health and inversely associated
with BF% and prevalent diabetes among AA men participating in the
AAMWWs. Family history of diabetes is associated with lower attain-
ment of ideal cardiovascular health in AA men. Successful strategies to
attain ideal cardiovascular health may be one conduit to improve the
overall health, reduce premature mortality and advance health equity
in AA men.
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