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Abstract

Background: Social determinants of health (SDH) are individually associated with incident
coronary heart disease (CHD) events. Indices reflecting social deprivation have been developed for
population management, but are difficult to operationalize during clinical care. We examined
whether a simple count of SDH is associated with fatal incident CHD and nonfatal myocardial
infarction (MI).

Methods: We used data from the prospective longitudinal REasons for Geographic And Racial
Differences in Stroke cohort study, a national population-based sample of community-dwelling
Black and white adults age =45 years recruited from 2003-7. Seven SDH from the five Healthy
People 2020 domains included social context (Black race, social isolation); education (educational
attainment); economic stability (annual household income); neighborhood (living in a zip code
with high poverty); and healthcare (lacking health insurance, living in one of the 9 US states with
the least public health infrastructure). Outcomes were expert adjudicated fatal incident CHD and
nonfatal M.

Results: Of 22,152 participants free of CHD at baseline, 58.8% were women, 42.0% were
Blacks, 20.6% had no SDH, 30.6% had 1, 23.0% had 2, and 25.8% had >3. There were 463 fatal
incident CHD events and 932 nonfatal MIs over median 10.7 years [IQR 6.6-12.7]. Fewer SDH
were associated with nonfatal M1 than with fatal incident CHD. The age-adjusted incidence per
1000 person-years increased with the number of SDH for both fatal incident CHD (0 SDH 1.30, 1
SDH 1.44, 2 SDH 2.05, =3 SDH 2.86) and nonfatal MI (0 SDH 3.91, 1 SDH 4.33, =2 SDH 5.44).
Compared to those without SDH, crude and fully adjusted hazard ratios (HR) for fatal incident
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CHD among those with =3 SDH were 3.00 (95% CI 2.17, 4.15) and 1.67 (95% CI 1.18, 2.37),
respectively; and that for nonfatal Ml among those with =2 SDH were 1.57 (95% CI 1.30, 1.90)
and 1.14 (0.93, 1.41), respectively.

Conclusions: A greater burden of SDH was associated with a graded increase in risk of incident
CHD, with greater magnitude and independent associations for fatal incident CHD. Counting the
number of SDH may be a promising approach that could be incorporated into clinical care to
identify individuals at high risk of CHD.
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Social determinants of health; incident coronary disease; disparities; risk factors

Introduction

Disparities in coronary heart disease (CHD) persist in the modern era, and social
determinants of health (SDH) are increasingly a focus of efforts to eliminate these
disparities.! SDH like low educational attainment, low income, social isolation, racism,
suboptimal built environments, and barriers to accessing high quality healthcare have each
been associated with worse CHD outcomes.2~7 The contribution of SDH to health outcomes
may outweigh that of biological influences or medical care, yet they are not uniformly
operationalized as distinct risk markers in clinical care settings.®

Previous studies have documented the independent influence of various SDH, and indices of
social deprivation have been developed.® However, indices often include characteristics of
small geographic areas and may be difficult for clinicians to construct and interpret for their
patients during a clinical encounter. A simple count of an individual’s burden of SDH may
be more easily calculated, but the association between the number of SDH and health
outcomes has not been well studied.1? We recently demonstrated that among individuals
with guideline concordant indications for statins, only 45% of those with =4 SDH received
statins compared with 65% of those without SDH, even after adjusting for numerous factors
known to influence health services utilization.1> We recently reported a graded increase in
risk of incident stroke and heart failure with increasing burden of SDH.1213 A gap in our
understanding is whether an individual’s burden of SDH is also associated with incident
fatal or nonfatal CHD. Although fatal CHD has declined along with the overall incidence of
CHD in the modern era, the proportion of incident events that are fatal varies from 40-44%
among Blacks to only 23-29% among whites, supporting separate study of fatal and nonfatal
events.14-20 Simple clinical tools to identify individuals at high risk of CHD events using
SDH would be helpful to let physicians target patients for more aggressive risk factor
management, complementing health system efforts to address SDH.

With its rich self-reported and rigorously assessed physiologic data as well as expert-
adjudicated CHD endpoints, the large prospective biracial Reasons for Geographic And
Racial Differences in Stroke (REGARDS) cohort is well suited for a study to fill this gap in
the literature. This national biracial cohort offers an opportunity to examine the association
between the number of SDH and fatal incident CHD and nonfatal Ml in a national sample.
We examined these endpoints separately because we have previously shown differences in
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patterns between fatal incident CHD and incident nonfatal myocardial infarction (MI).1 The
overall objectives of this study were to determine the associations of the number of SDH and
fatal incident CHD and, separately, incident nonfatal MI. We hypothesized that as the
number of SDH increase, the risk of fatal incident CHD and nonfatal M1 also increase.

The data that support the findings of this study are available from the corresponding author
upon reasonable request.

Study population

The REGARDS study was designed to elucidate reasons for regional and racial differences
in stroke mortality; CHD outcomes are being investigated through an ancillary study. Details
are provided elsewhere;2! briefly, between 2003 and 2007, community-dwelling Black and
white adults age =45 years living in the 48 contiguous US states were enrolled. Sampling
aimed to balance on race and sex, with oversampling of the Stroke Buckle (coastal North
and South Carolina and Georgia) and the Stroke Belt (the remainder of North and South
Carolina and Georgia, and Alabama, Mississippi, Louisiana, Arkansas, and Tennessee),
regions with the highest stroke mortality in the US. Participants were recruited using
commercially available lists and underwent 45-minute computer assisted telephone
interviews (CATI) about medical history, health behaviors, and risk factors followed by in-
home visits at which physiologic parameters (height, weight, blood pressure) and
electrocardiography were assessed. Blood and urine samples were collected and shipped to
the study’s central laboratory at the University of Vermont. Medications taken in the two
weeks prior to the study visit were recorded through pill bottle review, and a food frequency
questionnaire was left for self-administration. Participants were contacted every 6 months by
telephone to detect potential study endpoints.

For this study, we selected participants free of vascular disease at baseline, defined as self-
reported stroke, MI, coronary bypass, coronary angioplasty, vascular surgery, or Ml on the
baseline ECG. Institutional review boards of participating institutions approved the study,

and all participants provided written informed consent.

Outcomes: fatal incident CHD and incident nonfatal Ml

The first outcome in this study was fatal incident CHD, defined as death within 28 days of
an adjudicated definite or probable MI, or CHD or sudden death as the adjudicated cause of
death. Heart-related hospitalizations or deaths detected during follow-up triggered medical
record retrieval and adjudication of study endpoints by clinician experts using national
guidelines.22-24 Main underlying cause of death was determined by two trained adjudicators
who examined all available information including interviews with next of kin, death
certificates, autopsy reports, medical history, and the National Death Index.

The second outcome was nonfatal MI. MI adjudicators examined medical records. Mls
required a clinical presentation consistent with ischemia; a rising and/or falling pattern of
troponin over at least 6 hours with a peak at least twice the upper limit of normal; or imaging

Circulation. Author manuscript; available in PMC 2022 January 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Safford et al.

Page 4

findings consistent with ischemia. Disagreements were resolved by committee and the x for
agreement was >0.80.1 Events through December 31, 2017 were available for this study.

Primary exposure: SDH

Covariates

The Healthy People 2020 framework of SDH guided the selection of SDH.25 This
framework includes five domains of SDH: 1) economic stability; 2) education; 3) social/
community context; 4) neighborhood/built environment; and 5) health and healthcare. The
economic stability domain included annual household income <$35,000. The education
domain included <high school educational attainment. The social/community context
domain included Black race and social isolation (reporting not seeing close friends or family
members at least once a month; having no one to care for you should you become ill or
disabled). The neighborhood/built environment domain included residing in a zip code with
>25% of residents living below the Federal poverty line, and by rural residence (rural urban
commuting area [RUCA] codes 9 and 10). The health and healthcare domain included
residence in a Health Professional Shortage Area (HPSA), lacking health insurance, and
living in a US state with low public health infrastructure as derived from America’s Health
Rankings (see Supplemental Materials text and Tables | andll).26

SDH with age and gender adjusted associations with fatal incident CHD and, separately,
with incident nonfatal MI, with p<0.10 were retained for analysis (see correlations in
Supplemental Figure I). The total number of a person’s SDH was reflected in a count
variable.

Sociodemographics included age at baseline and gender. Medical conditions included
hypertension (self-report, use of antihypertensive medication, or systolic/diastolic blood
pressure 2140/90 mm Hg at the in-home visit), hyperlipidemia (self-reported diagnosis of
“high cholesterol” by a health professional or low-density lipoprotein cholesterol [LDL]
>130 mg/dL), and diabetes (use of diabetes medications, fasting blood glucose 2126 mg/dL,
or non-fasting glucose =200 mg/dL). Additional medications included statins and insulin.
Physical and mental health were assessed using the Physical Component Summary (PCS)
and Mental Component Summary (MCS) scores, respectively, from the Short Form-12.27
Health behaviors included cigarette smoking, gender-specific alcohol use (based on sex-
specific National Institute of Alcohol Abuse and Alcoholism cut points, i.e., =7 drinks
weekly for women and =14 drinks for weekly for men), physical activity (enough activity to
work up a sweat on most days of the week), and adherence to a Mediterranean diet using the
Mediterranean diet score (highest quartile of adherence vs. others).28-30 Physiologic
variables included body mass index (BMI), systolic blood pressure, diastolic blood pressure,
total cholesterol, high density lipoprotein (HDL) cholesterol, high sensitivity c-reactive
protein (hsCRP, dichotomized as >3 mg/l), urinary albumin-to-creatinine ratio (ACR,
dichotomized as >30 mg/g), and estimated glomerular filtration rate (¢GFR) using the CKD-
Epi equation.3!
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Statistical analysis

Results

We first calculated the distribution of each SDH and examined collinearity using variance
inflation factors (VIF). Using the retained SDH as described above, we described sample
characteristics by number of SDH. Next, we estimated hazard ratios (HR) and 95%
confidence intervals (ClI) in Cox models, examining associations of the count of each
retained SDH with fatal incident CHD and incident nonfatal M, separately. We then
adjusted each model for the covariates as defined above to determine independent
associations of the count of SDH in fully adjusted models, separately.

Using Poisson models, we separately calculated age-adjusted incidence of fatal CHD and
nonfatal MI by SDH count per 1,000 person-years using Kaplan-Meier curves.

We tested the assumption of proportionality of all Cox models using Martingale residuals for
individual variables and global X2 tests. We used multiple imputation by chained equations
to minimize bias attributed to missing data. Statistical significance was set at p<0.05 except
for SDH selection, where we used p<0.10. All analyses were conducted in SAS version 9.4
and R version 3.4.1.

The study sample included 22,152 individuals free of vascular disease at baseline (see
Supplemental Figure 11 for exclusion cascade). Over a median follow-up of 10.7 years [IQR
6.6-12.7], 411 fatal CHD events and 828 nonfatal MIs occurred.

Selection of SDH

The minimally adjusted associations between each of the candidate SDH and fatal incident
CHD and incident nonfatal MI are shown in Table 1. Black race, low education, low income,
living in a zip code with high poverty, residence in the US states with least public health
infrastructure, not seeing close friends/family in the past month, and lack of health insurance
were associated with fatal incident CHD at p<0.10; these seven SDH were retained for
further analyses of fatal incident CHD. Low education, low income, and lack of health
insurance were associated with nonfatal Ml (p<0.10); these three SDH were retained for
further analyses of nonfatal MI. The sample distribution of count of SDH is shown in
Supplemental Figures Illa and I11b.

Baseline characteristics of participants

Characteristics of participants by 0, 1, 2, and =3 SDH for fatal incident CHD are shown in
Table 2; those for 0, 1, and =2 SDH for incident nonfatal MI are shown in Supplemental
Table I11. There were 4016 individuals without SDH, 5944 with 1, 4468 with 2, and 5030
with =3 SDH. Participants with a greater number of SDH were more likely to be women, be
Black, have hypertension or diabetes, and have lower mental and physical functioning.
Participants with greater numbers of SDH also were more likely to smoke cigarettes, less
likely to exercise, and less likely to adhere to a Mediterranean diet. Those with greater
numbers of SDH also had higher BMI, blood pressure, HDL cholesterol, eGFR, CRP>3
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mg/L, and ACR>30 mg/g. The highest rates of missing data stemmed from participants
declining to share their income (12.2%) and dietary data (27.8%) (Supplemental Table I11).

Fatal incident CHD by count of SDH

Fatal incident CHD per 1000 person-years increased with each additional SDH, with
incidence over twice as high for those with =3 SDH (2.86/1000 person-years) compared
with those without SDH (1.30/1000 person-years) (Figure 1a). Participants with greater
counts of SDH also had progressively lower survival probability (Figure 2a, p<0.001).

Nonfatal incident Ml by count of SDH

Non-fatal incident MI per 1000 person-years increased with each additional SDH; those
with =2 SDH (5.44/1000 person-years) had 39% higher incidence compared to those with no
SDH (3.91/1000 person-years) (Figure 1b). Participants with greater counts of SDH also had
progressively higher cumulative incidence of nonfatal M1 (Figure 2b, p<0.001).

Count of SDH and hazard of fatal incident CHD

Participants with higher counts of SDH had greater risk for fatal incident CHD (Table 3).
Crude HR comparing participants with >3 versus no SDH was 2.78 (95% CI 2.07, 3.74).
Having =3 versus no SDH was associated with fully adjusted HR 1.50 (95% CI 1.09, 2.06)
with p for trend <0.0001 for both minimally and fully adjusted models.

Count of SDH and hazard of incident nonfatal Ml

Participants with higher counts of SDH had greater risk for non-fatal Ml (Table 3). Crude
HR comparing participants with =2 versus no SDH was 1.57 (95% CI 1.30, 1.90). A graded
association remained present after multivariable adjustment but was not statistically
significant (adjusted HR for >2 SDH vs. none 1.14; 95% CI 0.93, 1.41).

Discussion

We observed increasing risk of fatal incident CHD and nonfatal MI as the number of SDH
increased. Individuals with =3 SDH had more than double the incidence of fatal CHD
compared to those with none, a magnitude similar to the Black-white disparity in the
incidence of stroke in the US.32 The risk of fatal incident CHD in the fully adjusted model
was more than 67% higher for individuals with three or more SDH compared to those with
none, demonstrating an independent association between a person’s burden of SDH and risk
of fatal incident CHD. Similarly, the risk of incident nonfatal MI rose as the number of SDH
increased, but this finding attenuated with full adjustment. Together, these findings suggest
that a simple count of an individual’s number of SDH may be a novel approach that could be
used in clinical care to quickly and easily identify patients at higher risk of CHD.

Our study is among the first to examine the association between the simple count of SDH
and risk of incident CHD events.” While associations with each SDH studied here and
incident CHD have been described previously, few studies have examined the association
between a count of SDH and CHD outcomes. Prior studies have shown differences in CHD
mortality by urbanization, region, and race.33 Previous REGARDS studies demonstrated
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greater risk of incident CHD for the combination of low income and low education,3* higher
risk of incident stroke as the count of SDH increased,12 and higher risk of incident heart
failure as the count of SDH increased.3 The independent and cumulative associations with
SDH could stem from toxic stresses of living with social disadvantage, with numerous
studies suggesting a role for allostatic load.35-41 Allostatic stress responses include the
stimulation of stress hormones, endothelial dysfunction, metabolic disturbances, and
inflammation; although we had CRP, blood pressure, and glucose and diabetes status, we did
not have measures of physiologic stress hormones or endothelial dysfunction. Life course
factors have also been implicated as playing a role, but assessments prior to baseline were
not available.#2-45

Although incident CHD has declined dramatically since the 1970’s, more of these gains
have been in the incidence of nonfatal than fatal CHD, and while death immediately
following M1 has reduced dramatically, sudden cardiac death remains frustratingly commaon.
14 Epidemiologic trends of death at the presentation of CHD are not frequently reported,
since most studies include individuals with known CHD. These studies demonstrate declines
in both in-hospital and out-of-hospital cardiac arrest, with more modest declines among
women and the elderly.2415 Many studies also show that Black Americans continue to have
twice the risk of sudden cardiac death compared with whites.16-19 Furthermore, although
nationally the proportions of out-of-hospital deaths treated by Emergency Medical Services
or receiving bystander cardiopulmonary resuscitation are rising, Black Americans are less
likely to receive pre-hospital resuscitative efforts and they face worse prognosis after an out-
of-hospital cardiac arrest.#6:47 Although the associations for nonfatal MI were not significant
after full adjustment, the current study suggests that efforts to achieve health equity by
preventing CHD, especially fatal incident CHD, can be aided by recognition of the risks
incurred by an individual’s burden of SDH.

This study has implications for both clinical care and population health management. Our
findings suggest that assessing a person’s SDH burden may be a practical strategy for
identifying high risk individuals for targeted intervention. The variables used here could be
widely implemented as part of the social history, alerting treating physicians to intensify
aggressiveness of CHD risk factor management, since the majority of out-of-hospital cardiac
arrests are related to structural CHD.1* Our findings demonstrated lower risks with addition
of behavioral and physiologic risk factors to models; these factors are amenable to
intervention. Multi-level interventions that mobilize system level changes to mitigate the
risks conferred by SDH while improving risk factor management at the individual level
could reduce the high CHD risks faced by individuals with multiple SDH.*8 Population
health managers could use the simple count of SDH to identify patients for intervention to
improve linkages to community resources including housing, social support, availability of
healthy foods, or transportation.

While our study opens the door to a practical new risk marker for incident CHD outcomes,
many questions remain. Our findings should be confirmed in other cohorts. Additional study
is warranted to examine whether a core set of SDH can be used across health outcomes;
existing studies each had some variation in which SDH were associated, as we saw here 1213
Although our study operationalized at least one SDH in each of the Healthy People 2020
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domains, there are other conceptual frameworks and additional variables that we did not
have available, most notably structural racism, perceptions of discrimination, health literacy,
and additional measures of allostatic load. Measures of the built environment such as healthy
food availability, crime, and neighborhood walkability were not available. The differences in
the relationship between SDH and fatal and nonfatal CHD warrant further study, especially
in light of our past unexplained findings of lower nonfatal CHD among Black vs white men,
a finding first observed in the REGARDS cohort but confirmed to have been present in
earlier cohorts.149 Past reports have also observed differences in the specific SDH
associated with CVD outcomes.12:50

Our study’s strengths include the large, national, biracial sample with rigorously collected
data and CHD endpoints. The SDH included are widely available. Its limitations include the
observational design, limiting causal inference, and some design features such as self-
reported variables. Despite the availability of a host of variables, some potentially important
SDH or direct physiologic measures of allostatic load were not available, limiting our ability
to explore the role of these potential mechanisms to explain the findings. Several variables
were only available at a single time point, precluding the ability to capture lifetime burden.
The REGARDS study engaged only English speaking whites and Blacks, potentially
limiting generalizability to Latinos. Finally, our approach was not internally or externally
validated.

Conclusion

In conclusion, a simple count of widely available SDH may be a novel approach to identify
individuals at high risk of incident CHD events that could be used in the course of clinical
care. Our findings suggest that clinicians could substantially reduce these risks by
aggressively managing risk factors in individuals with a greater number of SDH, and
population health managers could target this population for interventions intended to
overcome SDH.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Perspective
What is new?

. A simple count of social determinants of health identified individuals in this
cohort at high risk of CHD events.

. These effects were independently associated with fatal incident CHD, with
67% higher hazards after adjustment for a host of individual characteristics
including CVD risk factors for individuals with three or more social
determinants compared to those with none.

. The count of social determinants was not independently associated with
nonfatal incident CHD.

What are the clinical implications?

. Social determinants can be obtained as part of the social history during a
clinical encounter, and a simple count of social determinants is easy to
implement.

. If our findings are confirmed in other populations, they suggest a simple

strategy to integrate social determinants into clinical care.

. While clinicians may not be able to eradicate social determinants, they can
use the count of social determinants as a signal to pay extra attention to CVD
risk factor control in such high risk patients.
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Age-adjusted Fatal Incidence of Coronary Heart Disease (A)* and Age-Adjusted Incidence
of Nonfatal Myocardial Infarction (B)** per 1,000 Person-years, by Number of Social

Determinants of Health*

*Social determinants for fatal incident coronary heart disease included Black race, low
education, low annual household income, zip code with high poverty, residence in the worst
ranked states for public health infrastructure, lack of health insurance, social isolation (saw

no friends/family in the past month).

**Social determinants for incident nonfatal myocardial infarction included low education,
low annual household income and lack of health insurance
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Kaplan-Meier Survival Curves by Number of Social Determinants of Health* and Fatal
Incident Coronary Heart Disease (A)* and Incident Nonfatal Myocardial Infarction (B)**
*Social determinants for fatal incident coronary heart disease included Black race, low
education, low annual household income, zip code with high poverty, residence in the worst
ranked states for public health infrastructure, lack of health insurance, social isolation (saw
no friends/family in the past month)
**Social determinants for nonfatal myocardial infarction include low education, low annual
household income and lack of health insurance
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Age and Gender Adjusted Associations of Social Determinants of Health with Fatal Incident Coronary Heart
Disease and Incident Nonfatal Myocardial Infarction

Healthy People 2020 Domain

Social Determinants of Health

Incident Fatal CHD

Incident Nonfatal Ml

HR

HR

(95% CI) p (95% CI) P
Black race a SE oz | <0001 | g oy 0g) | 0462
. : Social isolation (Saw no friends/family in the past 1.38 1.09
Social and community context month) (0.95, 2.01) 0.093 (0.81, 1.46) 0.587
Social isolation (Do not have anyone to care for you if 0.94 0.674 1.00 0.982
you become ill or disabled) (0.71, 1.25) : (0.82,1.22) )
Education Low education (< High school) a 627'12 63) <0.001 a 1%'43 73) 0.0002
Economic stability Low annual household income (<$35,000) @ 515'921 36) <0.001 @ 115'312 53) 0.0001
Neighborhood/ built Zip code with high poverty (>25% residents living 1.34 0.009 1.00 0971
environment below Federal poverty line) (1.08, 1.66) ) (0.84,1.18) )
. . . 1.08 0.93
Residence in a Health Professional Shortage Area (0.90, 1.30) 0.405 (0.81, 1.06) 0.206
Residence in a State with least public health 1.21 1.06
Health health: . 0.398
ealth and healthcare infrastructure * (1.00, 1.55) 0.005 (0.93,1.21)
. 141 1.35
Lack of health insurance (0.94, 2.13) 0.100 (104, 1.76) 0.026

*
Public Health Infrastructure is calculated based on America’s Health Ranking data; see text.

Bolded SDOH had associations with p<0.10.
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Participant Characteristics by Number of Social Determinants of Health and Fatal Incident Coronary Heart

Disease
Number of Social Determinants of Health
0 1 2 3 or more p-value
N 4,016 5,944 4,468 5,030
Social Determinants
Black, N (%) 0 1825 (30.7%) 2399 (53.7%) 4252 (84.5%)  <0.001
. . 69 328
<High school education, N (%) 0 (1.2%) (7.3%) 1776 (35.3%)  <0.001
<$35,000 income, N (%) 0 1676 (28.2%) 2837 (63.5%) 4135 (82.2%) <0.001
. L . 204 863
>25% residents living below Federal poverty line, N (%) 0 (3.4%) (19.3%) 2891 (57.5%) <0.001
Residence in a state with least public health infrastructure, N 0 1932 (32.5%) 1939 (43.4%) 3016 (60%) <0.001
%"
. o 70 283 o
No health insurance, N (%) 0 (1.2%) (6.3%) 1144 (22.7%)  <0.001
Saw no friends/family in the past month, N (%) 0 (2120843 ) (GZEZA) ) (9436,0% ) <0.001
Sociodemographics
Age, mean (+SD) 61.9 (+8.7) 63.5 (+9.1) 64.3 (+9.3) 64.4 (+9.6)  <0.001
Female, N (%) 1892 (47.1%) 3269 (55.0%) 2777 (62.2%) 3297 (65.5%)  <0.001
Stroke Belt or Stroke Buckle, N (%) 1569 (39.1%) 3243 (54.6%) 2665 (59.6%) 3305 (65.7%)  <0.001
Medical Conditions
Hypertension, N (%) 1787 (44.5%) 3337 (56.1%) 2800 (62.7%) 3652 (72.6%) <0.001
Hyperlipidemia, N (%) 2452 (61.1%) 3642 (61.3%) 2764 (61.9%) 3062 (60.9%)  0.67
Diabetes, N (%) (9§S% | (12%50/0 ) (28?% ) 1394(27.7%) <0001
Medications
Antihypertensives, N (%) 1579 (39.3%) 2968 (49.9%) 2551 (57.1%) 3205 (63.7%)  <0.001
Statins, N (%) 1029 (25.6%) 1500 (25.2%) 1076 (24.1%) 1145 (22.8%)  0.005
. 58 169 191 376
Insulin, N (%) (1.4%) (2.8%) (4.3%) (7.5%) <0.001
Health Status
. - . f 53.2 52.0 50.3 47.7 <0.001
Physical functioning, median [IQR] [47.9, 55.9] [44.8, 55.5] [41.4,54.8] [37.8, 53.6] :
. _ § 57.0 57.0 56.8 55.9 <0.001
Mental functioning, median [IQR] [53.7, 58.8] [53.0, 59.3] [51.7,59.5] [48.7,59.3] :
Health Behaviors
. . 372 689 687
Current cigarette smoking, N (%) (9.3%) (11.6%) (15.4%) 1010 (20.1%) <0.001
. . 253 262 155 136
Risky alcohol consumption, N (%) (6.3%) (4.4%) (3.5%) (2.7%) <0.001
Physical activity,// N (%) 2899 (72.2%) 4123 (69.4%) 2884 (64.5%) 3083 (61.3%) <0.001
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Number of Social Determinants of Health

0 1 2 3 or more p-value
N 4,016 5,944 4,468 5,030
High adherence to Mediterranean diet, N (%) (23_202%) 1383 (23.3%) (13%7%) (12.361’/0) <0.001
Physiological Factors
Body mass index, mean kg/m? (+SD) ég'é) ég'_g) égzz) ég'_g) <0.001
Systolic blood pressure, mean mm Hg (£SD) 122.9 (+14.6) 125.8 (¥15.8) 127.5(%16.2) 130.6 (x17.4) <0.001
Diastolic blood pressure, mean mm Hg (+SD) (lgg) (lgj) (lgi) ( 55043) <0.001
Total cholesterol, mean mg/dL (xSD) 194.9 (+36.5) 195.2 (+38.0) 196.1(+39.4) 195.5(+41.7) 0.55
High density lipoprotein cholesterol, median mg/dL [IQR] [40_%?'22.0] [413?'22_0] [41_50(’)?2.0] [42%%'22_0] 0.011
C-reactive protein >3 mg/L, N (%) 1114 (27.7%) 2073 (34.9%) 1826 (40.9%) 2311 (45.9%)  <0.001
Urinary albumin/creatinine ratio >30 mg/g, N (%) (73;&) (g‘r_’gol/o) (13.79?%) (1?7470/0) <0.001
Estimated GFR, median [IQR] [77%?36.8] [76%%988.6] [74.88,9ig1.3] [75.3,2i?)6.1] <0.001

*
Public health infrastructure based on America’s Health Rankings; see also Supplemental Materials.

#

in North Carolina, South Carolina, and Georgia) and the Stroke Buckle (coastal North and South Carolina, and coastal Georgia).

11‘Range 0 to 100 with higher scores indicating better physical functioning.

§Range 0 to 100 with higher scores indicating better mental functioning.

I

etting enough physical activity to work up a sweat on most days of the week.

REGARDS study oversampled residents from the Stroke Belt (Alabama, Arkansas, Louisiana, Mississippi, Tennessee, and the noncoastal regions

Note. p-values from ANOVA for continuous variables that are normally distributed, Wilcoxon rank-sum (2 groups) or Kruskal-Wallis (>2 groups)

for continuous variables that are skewed, and Pearson’s X2 or Fisher’s exact test for binary and categorical variables.
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Number of Social Determinants of Health and Associations with Fatal Incident Coronary Heart Disease and

Incident Nonfatal Myocardial Infarction

Fatal Incident CHD Incident Nonfatal M1
HR (95% CI HR (95% CI
Number of Number of (95% C1) Number of Number of (95% C1)
t * t i
SDH events Crude Fully adjusted SDH events Crude Fully aiijusted
0 55 1.00 (reference)  1.00 (reference) 0 390 1.00 (reference)  1.00 (reference)
1.24 1.00 1.32 1.02
1 97 (0.90, 1.71) (0.72, 1.38) 1 310 (114, 1.53) (0.87, 1.20)
1.96 1.25 1.57 1.14
2 105 (1.43, 2.68) (0.91, 1.74) 22 128 (1.30, 1.90) (0.93, 1.41)
2.78 1.50
=3 154 (2.07,3.74) (109, 2.06)
p for trend <0.0001 <0.0001 <0.0001 0.26

*
Adjusted for sociodemographic factors, medical conditions, use of medications, functional status, health behaviors, and physiologic variables

t

SDOH included Black race, low education, low annual household income, zip code with high poverty, residence in the worst ranked states for
public health infrastructure, lack of health insurance, social isolation (saw no friends/family in the past month). Note that not all available events are

included in this table due to missing data on SDH; all events were used in modeling with multiple imputation.

ﬁSDOH included low education, low annual household income and lack of health insurance

CHD = coronary heart disease. Cl = confidence interval. HR = hazard ratio. Ml = myocardial infarction. SDH
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