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Financial Stress and Risk of Coronary Heart Disease
in the Jackson Heart Study
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Introduction: Financial hardship is associated with coronary heart disease risk factors, and may dis-
proportionately affect some African American groups. This study examines whether stress because of
financial hardship is associated with incident coronary heart disease in African Americans.

Methods: The Jackson Heart Study is a longitudinal cohort study of cardiovascular disease risks in
African Americans in the Jackson, Mississippi metropolitan statistical area. Participant enrollment
began in 2000. Analyses were performed in 2017 and included adjudicated endpoints through
December 2012. Financial stress was assessed from the Jackson Heart Study Weekly Stress Inven-
tory and categorized into four levels: (1) did not experience financial stress, (2) no stress, (3) mild
stress, and (4) moderate to high stress. Incident coronary heart disease was defined as the first event
of definite or probable myocardial infarction, definite fatal myocardial infarction, definite fatal cor-
onary heart disease, or cardiac procedure. There were 2,256 individuals in this analysis.

Results: Participants with moderate to high (versus no) financial stress were more likely to have
incident coronary heart disease events after controlling for demographics, SES, access to care, and
traditional clinical risk factors (hazard ratio=2.42, 95% CI=1.13, 5.17). The association between
financial stress and coronary heart disease was no longer statistically significant in a model adjust-
ing for three specific risk factors: depression, smoking status, and diabetes (hazard ratio=1.99, 95%
CI=0.91, 4.39).

Conclusions: Financial stress may be an unrecognized risk factor for coronary heart disease for
African Americans. Additional research should examine these associations in intervention studies
that address perceived stress, in addition to other coronary heart disease risk factors, in patients
experiencing financial stress.
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INTRODUCTION

frican Americans experience a disproportionate

burden of coronary heart disease (CHD), the

leading cause of death in the U.S." Traditional

risk factors alone, including hypertension and diabetes,

do not fully explain racial disparities in CHD risk for

African Americans.' Instead, social determinants of

health that lead to chronic stress exposures may increase
the burden of CHD incidence in African Americans.”””

Financial hardship is a common chronic stressor that

varies by race and may relate to CHD risk. Pew Research
Center data show the average white household has 1

month’s income in savings, compared with 5 days for
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African Americans.” WHO conceptualizes social deter-
minants of health, such as financial hardship, as having
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influences on biology, behavior, material conditions, or
psychosocial perceptions and relationships.” Financial
hardship may plausibly influence health through limited
access to material resources, through perceptual and
psychological responses—the “stress” experience—of
that hardship, or through biological changes or coping
behaviors associated with stress.”'* Though prior stud-
ies have investigated material aspects of financial stress,
associations between the psychological stress experience
of financial hardship and incident CHD in African
Americans have not been fully examined.'”"*”"” A bet-
ter understanding of how social determinants contribute
to CHD risks may advance prevention efforts in clinical
and public health settings.

The primary aim of this study is to examine the asso-
ciation between financial stress and incident CHD in a
large sample of African Americans without CHD at
baseline, with the hypothesis that perceiving a financial
hardship as stressful is associated with CHD risk in
excess of clinical and behavioral risk factors, such as
hypertension, diabetes, or smoking.

METHODS

Study Population

The Jackson Heart Study (JHS) cohort was used to conduct this
analysis. The JHS is a longitudinal observational cohort study of
5,306 African American men and women residing in the Jackson,
Mississippi metropolitan statistical area. The study design has
been described previously.18 Participants, aged 33—84 years,
were recruited from four sources: (1) a random sample from a
commercially available list of residents, (2) volunteers recruited
to be representative of the African American population in the
Jackson metropolitan area, (3) participants from the Atheroscle-
rosis Risk in Communities study, and (4) relatives of initial JHS
participants.'®

The IRBs of Jackson State University, Tougaloo College, and
University of Mississippi Medical Center approved the JHS study
protocol. The Partners HealthCare IRB approved the current-
analyses.

JHS began in 2000 and this analysis included 12 years of fol-
low-up through the year 2012. A total of 598 individuals with a
history of CHD prior to study entry were excluded and the cohort
was limited to 3,180 individuals who returned a weekly stress
inventory (WSI) survey. After excluding individuals with missing
covariates (n=924) the final analytic sample included 2,256 indi-
viduals. Sensitivity analyses were conducted to evaluate the poten-
tial impact of missing data, which are described below. Analyses
were performed in 2017.

Measures

Financial stress was measured using the WSI, an 87-item survey of
minor stressors distributed at the baseline visit.'>*° Factor analysis
was used to develop an index of financial stress from the WSL>'
Factor analysis identified five items that were measures of finan-
cial hardship: (1) not enough money for basics, (2) ran out of
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pocket money, (3) had unexpected bills, (4) had problems paying
bills, and (5) not enough money for fun. Thus, in this analysis,
financial stress was operationalized as the self-reported stress
associated with these five measures of financial hardship. For each
of these five items, respondents had been instructed to decide
whether that event happened to them during the past week. If the
event did not occur, they indicated accordingly. If the event did
occur, respondents were asked to rate the degree to which the
event was stressful on a 7-point Likert scale. To create the finan-
cial stress measure, an unweighted average was calculated across
each of the five stressors surveyed. Of the individuals who com-
pleted the WSI, 33 had missing data because of item nonresponse
and were included in the analysis. A sensitivity analysis was con-
ducted excluding these participants and the results were similar.
The 5-item financial stress measure had high internal reliability
(Cronbach’s «=0.92). Financial stress was categorized into four
response levels: (1) did not experience (if the respondent reported
that they did not experience any of the five hardships), (2) no
stress (if they experienced one or more financial hardship, but
reported all experiences as not stressful), (3) mild stress (if the
average response to the five questions was below the financial
stress response of moderately stressful), and (4) moderate to high
stress (if the average response to the five hardship questions was
at or above the financial stress response of moderately stressful).
Appendix Methods 1 (available online) provides the financial
stress items and responses.

Incident CHD has been defined in this population previously.””
In brief, incident CHD was classified as the first event of definite
or probable myocardial infarction, definite fatal myocardial
infarction, definite fatal CHD, or cardiac procedure, which
included percutaneous transluminal coronary angioplasty, stent
placement, coronary artery bypass grafting, or other coronary
revascularization.”” Person time (in years) at risk for a CHD event
was calculated for participants from the date of first clinical exam
to the date of incident CHD event, fatal non-CHD event, or the
end of the follow-up period.

Clinical, lifestyle, demographic, and SES covariates were
assessed during the baseline exam (2000—2004). Age and sex were
assessed via survey. Education level was classified into categories:
less than high school, high school graduate/GED, some college, or
college graduate or higher. Annual family income was scaled for
family size and classified into quartiles: $801—$13,832, $14,000
—$27,118, $27,995-$42,500, and $44,290—$131,701.” Physical
activity was measured via a validated active lifestyle scale and clas-
sified as no activity versus any activity.”* Participants were classi-
fied as current/former smokers versus never smokers via self-
reported survey.”* Cholesterol levels were obtained by venipunc-
ture.”” Diabetes was defined as having an HbAlc >6.5%, a fasting
plasma glucose >126 mg/dL, or taking diabetes medications.
Hypertension was defined as systolic blood pressure >140 mmHg
or diastolic blood pressure >90 mmHg or taking hypertension
medications. High waist circumference was defined as >102 cm
for males and >88 cm for females. Insurance coverage was
assessed via survey data indicating at least one health insurance
product that covered most or all medical expenses. Ability to
afford medications was classified via a questionnaire that queried
barriers to taking medications (Appendix Methods 2, available
online). Depression was measured at baseline using the Center for
Epidemiologic Studies Depression scale.”® The Center for Epidemi-
ologic Studies Depression scale responses were categorized into
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validated cutpoints: no depression (0—15), depressive symptoms
(16—20), and depression (>21).%

Statistical Analysis

Descriptive statistics are presented for all covariates by financial
stress. Age- and sex-adjusted CHD incidence rates by financial
stress index categories were calculated assuming a Poisson distri-
bution with log link, and chi-square test for a linear trend in the
relationship between CHD incidence and financial stress.

Cox proportional hazard models were used to calculate hazard
ratios (HRs) for incident CHD by category of financial stress in
five models: (1) adjusted for age and sex; (2) adjusted for Model 1,
plus income and education; (3) adjusted for Model 2, plus insur-
ance status and ability to pay for medications; (4) adjusted for
Model 3, plus smoking status and physical activity; (5) adjusted
for Model 4, plus waist circumference, diabetes, hypertension, and
total cholesterol; and (6) adjusted for Model 5, plus depression.
Finally, additional models were analyzed to determine whether a
more parsimonious constellation of factors might predict incident
CHD or account for the relation between financial stress and
CHD.

Among those who answered the WSI, the largest source of
missing data was income (14.5%), followed by total cholesterol
(7.5%) and ability to afford medications (6.2%). Other covariates
had between 0.03% and 3.9% missing values. To examine poten-
tial bias from list-wise deletion of missing covariates, a sensitivity
analysis was conducted examining imputed missing data using a
Markov chain Monte Carlo multiple imputation technique.”” All
participants without prior CHD events (n=4,708) and all indepen-
dent covariates were included in the multiple variable imputation.
Next, a second sensitivity analysis was conducted to evaluate
potential survey nonresponse bias among patients who did not
answer the WSL. After imputing missing data for financial stress
and other missing covariates, the analysis was stratified to explore
any different associations between financial stress and CHD
among participants who returned the survey (n=3,180) compared
with those who did not (n=1,528).

All analysis was conducted in SAS, version 9.4.

RESULTS

Overall, 98 of the 2,256 participants included in this
sample had a CHD event (4.3%). Median time to
CHD event was 4.7 years. Mean years of follow-up
was 9.6 years (interquartile range, 9.0—10.8 years),
representing 21,643 total person years contributing to
the analysis.

Table 1 shows study participant characteristics by lev-
els of financial stress. Participants with moderate to high
financial stress were younger than those with no finan-
cial stress. Females were more likely to experience mod-
erate to high financial stress than males. Individuals with
moderate to high financial stress were more likely to be
uninsured and have trouble paying for medications.
Compared with participants with no financial stress,
participants who had moderate to high financial stress
were more likely to have depression or depressive

symptoms, have diabetes, and to smoke currently or in
the past.

Participants with moderate to high financial stress
were more likely to have a CHD event than those with
no financial stress. In age- and sex-adjusted analyses,
compared with those with no financial stress (2.78 per
1,000 person years, 95% CI=1.48, 5.21 per 1,000 person
years), individuals with mild financial stress had nearly
two times the incidence of CHD (5.52 per 1,000 person
years, 95% CI=3.90, 7.82 per 1,000 person years), and
individuals with moderate to high financial stress had
three times the incidence of CHD (10.07 per 1,000 per-
son years, 95% CI=6.72, 15.08 per 1,000 person years;
Figure 1).

Table 2 shows HRs of the associations between finan-
cial stress levels and incident CHD, adjusted for covari-
ates. In the age- and sex-adjusted model, participants
who reported moderate to high financial stress had a
greater risk for CHD (HR=3.12, 95% CI=1.49, 6.53)
compared with those who reported no stress. The associ-
ation was observed after adjusting for SES (HR=2.96,
95% CI=1.40, 6.25), access to care (HR=2.88, 95%
CI=1.36, 6.11), health behaviors (HR=2.68, 95%
CI=1.26, 5.70), and clinical risk factors (HR=2.42, 95%
CI=1.13, 5.17). The association became nonsignificant in
the fully adjusted model with depression. A more parsi-
monious model showed the combination of depressive
symptoms, smoking status, and diabetes together attenu-
ated the association between incident CHD and financial
stress. Age, sex, smoking status, diabetes, hypertension,
and depression had statistically significant associations
with CHD in the fully adjusted model. Changing the ref-
erence category from individuals who experienced finan-
cial stressors but described them as not stressful to those
who did not experience any of the stressors did not
change the reported results (Appendix Table 1, available
online).

Among participants who answered the WSI, partici-
pants with complete income data had a slightly higher
incidence of CHD (5.12 per 1,000 person years, 95%
CI=4.41, 5.95 per 1,000 person years) compared with
those with missing income data (3.61 per 1,000 person
years, 95% CI=2.43, 5.36 per 1,000 person years), though
this difference was not statistically significant.

Among participants who did not answer the WSI,
there were 84 incident CHD events. Compared with par-
ticipants who answered the WSI, those who did not
were older (aged 58 vs 54 years), more likely to be male
(38.4% vs 34.8%), have low income (26.9% vs 21.4%),
and have less than high school education (25.3% vs
13.2%). They were more likely to have diabetes (22.3%
vs 19.5%), to have hypertension (58.8% vs 52.2%), to
smoke (16.5% vs 12.8%), and to be sedentary (53.9% vs
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Table 1. Distribution of CHD Events and Risk Factors by Level of Financial Stress

227

Level of financial stress

Total Did not experience Not stressful Mildly stressful Moderately to highly
CHD events and risk factors (N=2,256) stressors (n=734) (n=357) (n=783) stressful (n=382)
CHD events, n 98 31 10 33 24
Age, years, median (IQR) 54 (44—63) 59 (49—-66) 55 (44—64) 52 (43-61) 49 (42—-60)
Sex
Female 1,489 (66.0) 461 (62.8) 228 (63.9) 516 (65.9) 284 (74.4)
Male 767 (34.0) 273 (37.2) 129 (36.1) 267 (34.1) 98 (25.7)
SES
Income
$801—-$13,832 447 (19.8) 5(11.6) 2 (14.6) 166 (21.2) 144 (37.7)
$14,000—$27,118 547 (24.3) 160 (21.8) 4 (26.3) 193 (24.7) 100 (26.2)
$27,995—-$42,500 621 (27.5) 184 (25.1) 104 (29.1) 246 (31.4) 7 (22.8)
$44,290-%$131,701 641 (28.4) 305 (41.6) 107 (30.0) 178 (22.7) 51 (13.4)
Education
Less than high school 259 (11.5) 2(11.2) 4 (9.5) 9 (11.4) 4 (14.1)
High school graduate/GED 401 (17.8) 115 (15.7) 5 (18.2) 144 (18.4) 7(20.2)
Some college 697 (30.9) 178 (24.3) 107 (30.0) 262 (33.5) 150 (39.3)
College graduate 899 (39.9) 359 (48.9) 151 (42.3) 288 (36.8) 101 (26.4)
Healthcare access
Health insurance status
Insured 1,975 (87.5) 684 (93.2) 312 (87.4) 676 (86.3) 303 (79.3)
Uninsured 281 (12.5) 50 (6.8) 45 (12.6) 107 (13.7) 79 (20.7)
Trouble paying for medications
No 1,897 (84.1) 687 (93.6) 321 (89.9) 632 (80.7) 257 (67.3)
Yes 359 (15.9) 47 (6.4) 36 (10.1) 151 (19.3) 125 (32.7)
Depression
No depressive symptoms 1,792 (79.4) 666 (90.7) 329 (92.2) 607 (77.5) 190 (49.7)
Depressive symptoms 233 (10.3) 50 (6.8) 16 (4.5) 105 (13.4) 62 (16.2)
Depression 231 (10.2) 18 (2.5) 12 (3.4) 71(9.1) 130 (34.0)
Chronic conditions
Abdominal obesity
Low/normal 776 (34.4) 272 (37.1) 124 (34.7) 279 (35.6) 101 (26.4)
High 1,480 (65.6) 462 (62.9) 233 (65.3) 504 (64.4) 281 (73.6)
Diabetes
No 1,846 (81.8) 608 (82.8) 296 (82.9) 655 (83.7) 287 (75.1)
Yes 410 (18.2) 126 (17.2) 61 (17.1) 128 (16.4) 95 (24.9)
Hypertension
No 1,051 (46.6) 312 (42.5) 174 (48.7) 392 (50.1) 173 (45.3)
Yes 1,205 (53.4) 422 (57.5) 183 (51.3) 391 (49.9) 209 (54.7)
Total cholesterol
Cholesterol, mg/dL, 196 (173—222) 198 (175—224) 191 (167—217) 199 (174—225) 193 (168—217)
median (IQR)
Health behaviors
Smoking
Never smoker 1,985 (88.0) 671 (91.4) 327 (91.6) 682 (87.1) 305 (79.8)
Current or former smoker 271 (12.0) 63 (8.6) 30(8.4) 101 (12.9) 77 (20.2)
Physical activity
Any physical activity 1,293 (57.3) 428 (58.3) 208 (58.3) 456 (58.2) 201 (52.6)
No physical activity 963 (42.7) 306 (41.7) 149 (41.7) 327 (41.8) 181 (47.4)

Note: Data presented as n (%) unless otherwise indicated.
CHD, coronary heart disease; IQR, interquartile range.
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Rate per 1,000 person-years
» (o]

N

Did Not Experience No Stress?

Financial Stressors

Mild Stress Moderate to High Stress*

Financial Stress

Figure 1. Age- and sex-adjusted CHD incidence rate per 1,000 person-years.

®Reference category.
*p<0.05.
CHD, coronary heart disease.

45.5%). They were equally likely to have access to health
insurance (13.8% vs 13.4%; Appendix Table 2, available
online). Those who did not answer the WSI had a higher
incidence of CHD (5.6 per 1,000 person years, 95%
CI=4.5, 6.9 per 1,000 person years) compared with those
who answered the WSI (4.5 per 1,000 person years, 95%
CI=3.8, 5.4 per 1,000 person years), though this differ-
ence was not statistically significant. After adjusting for

Table 2. CHD Association with Level of Financial Stress

all covariates, multiple imputation data demonstrated an
association between high financial stress and incident
CHD among those participants who answered the WSI,
similar to results using list-wise deletion to manage
missing data. Among participants who did not answer
the WSI, there was not an association with high financial
stress and incident CHD in the imputed data (Appendix
Table 3, available online).

Mildly stressful

Moderately to
highly stressful

1.90 (0.94, 3.86) 1.88 (0.92, 3.83)

Model 3: Model 4: Model 6:
Model 1: Model 2: Model 2 + Model 3 + Model 5: Model 5 +
Age and Model access health Model 4 + depression
Variable sex 1+ SES® to care” behaviors® risk factors® status
Did not 1.22 (0.60, 2.49) 1.26(0.61,2.57) 1.26(0.62,2.59) 1.28(0.62,2.62) 1.33(0.65,2.73) 1.32(0.65, 2.71)
experience
financial
stressors
Not stressful (ref) 1.00 1.00 1.00 1.00 1.00 1.00

1.83 (0.89, 3.73)
3.11(1.49, 6.53)** 2.96 (1.40, 6.25)** 2.88 (1.36, 6.11)** 2.68 (1.26, 5.70)* 2.42 (1.13, 5.17)* 1.99 (0.91, 4.39)

1.82(0.89, 3.72) 1.83(0.89,3.76) 1.74 (0.84, 3.58)

Note: Values are hazard ratio (95% Cl). n=2,256. Boldface indicates statistical significance (*p<0.05; **p<0.01).

®lncome and education.

PInsurance status and ability to pay for medications.
°Smoking, physical activity.

YWaist circumference, diabetes, hypertension, cholesterol.
CHD, coronary heart disease.
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DISCUSSION

The role of social factors as determinants of health is
increasingly recognized.”>*” In this analyses of African
American adults, those who experienced moderate to
high financial stress had an increased risk of incident
CHD compared with those who did not experience
financial stress. These results suggest moderate to high
financial stress may be a risk factor for CHD for African
Americans, in addition to traditional risk factors, such as
hypertension and diabetes. These data also suggest
financial stress may be correlated with a constellation of
risk factors, namely smoking status, diabetes, and
depressive symptoms.

Existing literature has not directly explored associa-
tions between the stress associated with financial hard-
ship and incident CHD in African Americans, though
these findings are consistent with prior studies that have
found associations between measures of financial hard-
ship and clinical risk factors for CHD.'*'>*" In the Mid-
life in the United States study, difficulty paying for
monthly bills has been associated with weight gain
among a national representative sample of adults, and
smoking among a subset of middle-aged blacks.'*"” Dif-
ficulties paying for necessities like food or utilities are
well-established social determinants of health, and asso-
ciations with incident CHD may reflect material depri-
vation.”' However, the results of this study suggest the
relation between financial hardship and health may
reflect a more complicated process than solely material
deprivation. The results suggest financial stress may be
also associated with CHD through psychological/emo-
tion-based pathways. Additionally, social relationships
have long been linked to health, including cardiovascular
disease mortality.>”* > It is plausible that avoiding
social occasions due to a lack of money may lead to
social isolation and loneliness, which are known predic-
tors of adverse health outcomes.’®*” Importantly,
depression is recognized as a correlate of CHD risk.”
The findings of these analyses suggest an association
between CHD; financial stress; and other stress-associ-
ated behaviors and health conditions, namely smoking;
diabetes; and depression, that should be explored further
with causal data. For example, preventive care interven-
tions to manage perceived stress, depression, diabetes,
and smoking in a financially stressed population should
be explored.

Limitations

This study has limitations that should be noted. First,
this study is observational and does not draw causal
interpretations from the associations observed; this limi-
tation is mitigated by the prospective, longitudinal
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design that strengthens the interpretation of the direc-
tion of the association. Second, the response rate to the
WSI was 68%. The length of the survey may have
deterred some participants from completing it. Addi-
tionally, the WSI was distributed to participants at the
end of their study visit with instructions to complete it
at home and mail it to study staff or bring the completed
form to their clinic exam, which may have reduced the
completion rate. Nearly all of the participants who did
not complete the WSI survey also did not complete the
depression survey (98.7%). A sensitivity analysis was
conducted to facilitate the interpretation of the findings
in light of these missing data. The analysis that imputed
missing covariates among those who did return the WSI
shows a strong association between financial stress and
incident CHD, suggesting minimal bias in the interpre-
tation of these results because of item nonresponse. No
association was found between financial stress and inci-
dent CHD in the simulated imputed data among those
who did not return the survey. Those individuals who
did not complete the survey had lower SES and more
comorbidities than those who returned the survey. It is
possible that the survey results do not fully reflect the
experience of those with multiple medical and social fac-
tors who did not return the survey. Third, data analyzed
in this cohort were completed in 2012; however, this
time period was 3 years after the end the Great Reces-
sion, and thus provides an opportunity to examine risks
associated with financial stress among African Ameri-
cans surrounding this historic period. Though a single
measurement of the WSI was taken at baseline, the lon-
gitudinal associations reported could suggest that the
experience of financial stress is chronic or has a chronic
impact.

There are also several strengths of the study. First, the
JHS has a prospective study design, with a large sample
of African Americans and validated methods of CHD
event ascertainment. Second, this measure of financial
stress has good reliability. Third, the sensitivity analyses
show strong internal validity of the results for partici-
pants who did return the survey. Importantly, this analy-
sis provides insight into the multiple complex pathways
by which financial stress might plausibly affect incident
CHD, which should be further explored in intervention
studies. For example, interventions that connect patients
to social services may be used to study potential health
impacts of alleviating financial stress in diverse groups.”

CONCLUSIONS

These data provide a unique opportunity to examine the
risk of incident CHD associated with financial stress
among African Americans. The results suggest the
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potential importance of identifying and addressing
financial stress as a strategy for reducing differential risks
for CHD.” Future research should determine whether
interventions that directly influence financial stressors,
or that influence the psychological, behavioral, and clini-
cal correlates of financial stress, are effective in reducing
the CHD burden that disproportionately affects some
African Americans. Additional research should investi-
gate these associations in more vulnerable African
American groups who are not reached by traditional
research survey techniques.

ACKNOWLEDGMENTS

The Jackson Heart Study is supported by contracts
HHSN268201300046C, HHSN268201300047C,
HHSN268201300048C, HHSN268201300049C, and
HHSN268201300050C from the National Heart, Lung, and
Blood Institute and the National Institute on Minority Health
and Health Disparities. The funders had no role in study design,
data collection and analysis, decision to publish, or preparation
of the manuscript. The authors thank the participants and data
collection staff of the Jackson Heart Study.

No financial disclosures were reported by the authors of this
paper.

SUPPLEMENTAL MATERIAL

Supplemental materials associated with this article can be
found in the online version at https://doi.org/10.1016/].
amepre.2018.09.022.

REFERENCES

1. Mozaffarian D, Benjamin EJ, Go AS, et al. Executive summary: heart
disease and stroke statistics—2016 update: a report from the American
Heart Association. Circulation. 2016;133(4):447. https://doi.org/
10.1161/CIR.0000000000000366.

2. Greenwood DC, Muir KR, Packham CJ, Madeley R]. Coronary heart
disease: a review of the role of psychosocial stress and social support.
J Public Health Med. 1996;18(2):221-231. https://doi.org/10.1093/
oxfordjournals.pubmed.a024483.

3. Stansfeld SA, Marmot MG. Stress and the heart: psychosocial path-
ways to coronary heart disease. BMJ Books. 2002;324:176. https://doi.
org/10.1136/bmj.324.7330.176a.

4. Vitaliano PP, Scanlan JM, Zhang J, Savage MV, Hirsch IB, Siegler IC.
A path model of chronic stress, the metabolic syndrome, and coronary
heart disease. Psychosom Med. 2002;64(3):418-435. https://doi.org/
10.1097/00006842-200205000-00006.

5. Matthews KA, Gallo LC, Taylor SE. Are psychosocial factors mediators
of socioeconomic status and health connections? Ann N Y Acad Sci.
2010;1186(1):146-173. https://doi.org/10.1111/j.1749-6632.2009.05332.x.

6. The Pew Charitable Trusts. The Role of Emergency Savings in Family
Financial Security: What Resources do Families Have for Financial
Emergencies? Philadelphia, PA: Pew Charitable Trusts, 2015.

7. Solar O, Irwin A. A Conceptual Framework for Action on the Social
Determinants of Health. Geneva: WHO, 2010.

8. Tucker-Seeley RD, Yabroff KR. Minimizing the “financial toxicity”
associated with cancer care: advancing the research agenda. J Natl
Cancer Inst. 2015;108(5):djv410. https://doi.org/10.1093/jnci/djv410.

9. Altice CK, Banegas MP, Tucker-Seeley RD, Yabroft KR. Financial
hardships experienced by cancer survivors: a systematic review.
J Natl Cancer Inst. 2017;109(2):djw205. https://doi.org/10.1093/
jnci/djw205.

10. Lantz PM, House JS, Mero RP, Williams DR. Stress, life events, and
socioeconomic disparities in health: results from the Americans’
Changing Lives Study. ] Health Soc Behav. 2005;46(3):274-288.
https://doi.org/10.1177/002214650504600305.

11. Tucker-Seeley RD, Harley AE, Stoddard AM, Sorensen GG. Financial
hardship and self-rated health among low-income housing residents.
Health Educ Behav. 2013;40(4):442-448. https://doi.org/10.1177/
1090198112463021.

12. Harley AE, Yang M, Stoddard AM, et al. Patterns and predictors of
health behaviors among racially/ethnically diverse residents of low-
income housing developments. Am ] Health Promot. 2014;29(1):
59-67. https://doi.org/10.4278/ajhp.121009-QUAN-492.

13. Siahpush M, Borland R, Scollo M. Smoking and financial stress. Tob
Control. 2003;12(1):60-66. https://doi.org/10.1136/tc.12.1.60.

14. Block JP, He Y, Zaslavsky AM, Ding L, Ayanian JZ. Psychosocial stress
and change in weight among U.S. adults. Am J Epidemiol. 2009;
170(2):181-192. https://doi.org/10.1093/aje/kwp104.

15. Slopen N, Dutra LM, Williams DR, et al. Psychosocial stressors and
cigarette smoking among African American adults in midlife. Nicotine
Tob Res. 2012;14(10):1161-1169. https://doi.org/10.1093/ntr/nts011.

16. Ferrie JE, Shipley M]J, Stansfeld SA, Smith GD, Marmot M. Future
uncertainty and socioeconomic inequalities in health: the Whitehall IT
study. Soc Sci Med. 2003;57(4):637-646. https://doi.org/10.1016/
$0277-9536(02)00406-9.

17. Rosengren A, Hawken S, Ounpuu S, et al. Association of psychosocial
risk factors with risk of acute myocardial infarction in 11 119 cases
and 13 648 controls from 52 countries (the INTERHEART study):
case-control study. Lancet. 2004;364(9438):953-962. https://doi.org/
10.1016/S0140-6736(04)17019-0.

18. Fuqua SR, Wyatt SB, Andrew ME, et al. Recruiting African-
American research participation in the Jackson Heart Study:
methods, response rates, and sample description. Ethn Dis.
2005;15(4 suppl 6):S6-S18.

19. Brantley PJ, Jones GN, Boudreaux E, Catz S. Weekly stress inventory.
In: Zalaquett CP, Wood RJ, eds. Evaluating Stress: A Book of Resources.
Lanham, MD: Scarecrow Press, 1997:405-420.

20. Mosley TH, Payne TJ, Plaud JJ, et al. Psychometric properties of the
Weekly Stress Inventory (WSI): extension to a patient sample with
coronary heart disease. ] Behav Med. 1996;19(3):273-287. https://doi.
org/10.1007/BF01857769.

21. DeVellis RF. Scale Development: Theory and Applications. 26th ed
Thousand Oaks, CA: Sage Publications, 2016.

22. Keku E, Rosamond W, Taylor HA Jr, et al. Cardiovascular disease
event classification in the Jackson Heart Study: methods and proce-
dures. Ethn Dis. 2005;15(suppl 6):S6-62.

23. Clark CR, Ommerborn MJ, Hickson DA, et al. Neighborhood disadvan-
tage, neighborhood safety and cardiometabolic risk factors in African
Americans: biosocial associations in the Jackson Heart study. PLoS One.
2013;8(5):¢63254. https://doi.org/10.1371/journal.pone.0063254.

24. Taylor Jr HA, Wilson ]G, Jones DW, et al. Toward resolution of
cardiovascular health disparities in African Americans: design and
methods of the Jackson Heart Study. Ethn Dis. 2005;15(4 suppl 6):
S6-4—17.

25. Carpenter MA, Crow R, Steffes M, et al. Laboratory, reading center,
and coordinating center data management methods in the Jackson
Heart Study. Am ] Med Sci. 2004;328(3):131-144. https://doi.org/
10.1097/00000441-200409000-00001.

www.ajpmonline.org


https://doi.org/10.1016/j.amepre.2018.09.022
https://doi.org/10.1016/j.amepre.2018.09.022
https://doi.org/10.1161/CIR.0000000000000366
https://doi.org/10.1161/CIR.0000000000000366
https://doi.org/10.1093/oxfordjournals.pubmed.a024483
https://doi.org/10.1093/oxfordjournals.pubmed.a024483
https://doi.org/10.1136/bmj.324.7330.176a
https://doi.org/10.1136/bmj.324.7330.176a
https://doi.org/10.1097/00006842-200205000-00006
https://doi.org/10.1097/00006842-200205000-00006
https://doi.org/10.1111/j.1749-6632.2009.05332.x
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0006
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0006
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0006
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0007
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0007
https://doi.org/10.1093/jnci/djv410
https://doi.org/10.1093/jnci/djw205
https://doi.org/10.1093/jnci/djw205
https://doi.org/10.1177/002214650504600305
https://doi.org/10.1177/1090198112463021
https://doi.org/10.1177/1090198112463021
https://doi.org/10.4278/ajhp.121009-QUAN-492
https://doi.org/10.1136/tc.12.1.60
https://doi.org/10.1093/aje/kwp104
https://doi.org/10.1093/ntr/nts011
https://doi.org/10.1016/S0277-9536(02)00406-9
https://doi.org/10.1016/S0277-9536(02)00406-9
https://doi.org/10.1016/S0140-6736(04)17019-0
https://doi.org/10.1016/S0140-6736(04)17019-0
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0018
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0018
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0018
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0018
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0019
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0019
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0019
https://doi.org/10.1007/BF01857769
https://doi.org/10.1007/BF01857769
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0021
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0021
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0022
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0022
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0022
https://doi.org/10.1371/journal.pone.0063254
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0024
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0024
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0024
http://refhub.elsevier.com/S0749-3797(18)32332-8/sbref0024
https://doi.org/10.1097/00000441-200409000-00001
https://doi.org/10.1097/00000441-200409000-00001

26.

27.

28.

29.

30.

31.

32.

Moran et al / Am J Prev Med 2019;56(2):224—231

Radloff LS. The CES-D scale: a self-report depression scale for research
in the general population. Appl Psychol Meas. 1977;1(3):385-401.
https://doi.org/10.1177/014662167700100306.

Schafer JL. Multiple imputation: a primer. Stat Methods Med Res.
1999;8(1):3-15. https://doi.org/10.1177/096228029900800102.

Adler NE, Stead WW. Patients in context—EHR capture of social and
behavioral determinants of health. N Engl ] Med. 2015;372(8):
698-701. https://doi.org/10.1056/NEJMp1413945.

Alley DE, Asomugha CN, Conway PH, Sanghavi DM. Accountable
health communities: addressing social needs through Medicare and
Medicaid. N Engl ] Med. 2016;374(1):8-11. https://doi.org/10.1056/
NEJMp1512532.

Sternthal MJ, Slopen N, Williams DR. Racial disparities in health. Du Bois
Rev. 2011;8(01):95-113. https://doi.org/10.1017/51742058X11000087.
Berkowitz SA, Seligman HK, Choudhry NK. Treat or eat: food insecu-
rity, cost-related medication underuse, and unmet needs. Am ] Med.
2014;127(4):303-310. https://doi.org/10.1016/j.amjmed.2014.01.002.
Berkman LF, Syme SL. Social networks, host resistance, and mortality: a
nine-year follow-up study of Alameda County residents. Am J Epidemiol.
1979;109(2):186-204. https://doi.org/10.1093/oxfordjournals.aje.al 12674.

February 2019

33.

34.

35.

36.

37.

38.

231

Kaplan BH, Cassel JC, Gore S. Social support and health. Med Care.
1977;15(5):47-58. https://doi.org/10.1097/00005650-197705001-
00006.

Berkman LF, Glass T, Brissette I, Seeman TE. From social inte-
gration to health: Durkheim in the new millennium. Soc Sci
Med. 2000;51(6):843-857.  https://doi.org/10.1016/S0277-9536
(00)00065-4.

Ramsay S, Ebrahim S, Whincup P, et al. Social engagement and the
risk of cardiovascular disease mortality: results of a prospective popu-
lation-based study of older men. Ann Epidemiol. 2008;18(6):476-483.
https://doi.org/10.1016/j.annepidem.2007.12.007.

Grant N, Hamer M, Steptoe A. Social isolation and stress-related car-
diovascular, lipid, and cortisol responses. Ann Behav Med. 2009;
37(1):29-37. https://doi.org/10.1007/s12160-009-9081-z.

Cacioppo JT, Hawkley LC. Social isolation and health, with an empha-
sis on underlying mechanisms. Perspect Biol Med. 2003;46(3):S39-S52.
https://doi.org/10.1353/pbm.2003.0049.

Lichtman JH, Bigger JT, Blumenthal JA, et al. Depression and coro-
nary heart disease. Circulation. 2008;118(17):1768-1775. https://doi.
org/10.1161/CIRCULATIONAHA.108.190769.


https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/096228029900800102
https://doi.org/10.1056/NEJMp1413945
https://doi.org/10.1056/NEJMp1512532
https://doi.org/10.1056/NEJMp1512532
https://doi.org/10.1017/S1742058X11000087
https://doi.org/10.1016/j.amjmed.2014.01.002
https://doi.org/10.1093/oxfordjournals.aje.a112674
https://doi.org/10.1097/00005650-197705001-00006
https://doi.org/10.1097/00005650-197705001-00006
https://doi.org/10.1016/S0277-9536(00)00065-4
https://doi.org/10.1016/S0277-9536(00)00065-4
https://doi.org/10.1016/j.annepidem.2007.12.007
https://doi.org/10.1007/s12160-009-9081-z
https://doi.org/10.1353/pbm.2003.0049
https://doi.org/10.1161/CIRCULATIONAHA.108.190769
https://doi.org/10.1161/CIRCULATIONAHA.108.190769

	Financial Stress and Risk of Coronary Heart Disease in the Jackson Heart Study
	INTRODUCTION
	METHODS
	Study Population
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	ACKNOWLEDGMENTS
	Supplemental MATERIAL
	REFERENCES



