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Educational Need/Practice Gap

Gap = The burden of cardiovascular disease is high in the 
Appalachia Region, and the role of psychological health in 
contributing to this burden may be underrecognized. 

Need = There is a need to understand the contribution of 
psychosocial determinants to cardiovascular health. 



Objectives

Upon completion of this educational 
activity, you will be able to:
• Describe epidemiologic trends in 

cardiovascular disease and risk 
factors in Appalachia

• Review association of 
psychosocial factors and 
cardiovascular disease

• Understand the potential impact 
that COVID may have to worsen 
cardiovascular disease



Expected Outcome

• The expected outcome is that health care providers and public 
health leaders will implement change, that includes addressing 
psychosocial needs, to promote cardiovascular health in 
Appalachia



• I’m relatively new to 
Kentucky 

• My direct work in 
Appalachia has 
been limited.

Personal Disclaimers



• One of poorest counties in 
Texas

• Approximately 30% live 
below the poverty line

• Very high rates of diabetes 
& obesity (50%)

• Very strong sense of 
community, family ties & 
kinship, self-reliance

Starr County, Texas
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• Burden of heart disease & CV risk factors in Appalachia
• Influence of psychosocial and social determinants on CV 

disease
• Potential impact of COVID on CV risk factors & CVD

Outline



• Cardiovascular disease (CVD) is the leading cause of death for men, 
women, and people of most racial and ethnic groups in the US

• Among CVD, coronary heart disease (41.3%) was leading cause of 
CV death, followed by stroke (17.2%), high blood pressure (11.7%), 
heart failure (9.9%)

• Between 2017-2018, direct & indirect costs of total CVD were $378 
billion

• CVD accounts for 12% of total US health expenditures
• ~35% of the life changing adverse CV events occur in adults aged 

35-64 years

The Burden of Cardiovascular Disease

https://www.heart.org/-/media/PHD-Files-2/Science-News/2/2022-
Heart-and-Stroke-Stat-Update/2022-Stat-Update-At-a-Glance.pdf



CVD Mortality Trends for US Males & Females 
(1980 to 2019): Losing Ground

Tsao CW, Circulation. 2022;145:e153–e639



Remarkable Variation of CVD Across the US

Tsao CW, Circulation. 2022;145:e153–e639

CVD Age-adjusted Death Rates (rank):
45. Kentucky
46. West Virginia
47.Tennessee
48. Louisiana
49. Arkansas
50. Oklahoma



Remarkable Variation in CVD Across the Country 
(by County)



Remarkable Variation in CVD Across the Country 
(by County)



• CVD Mortality is 17% higher than the 
national average

• Central Appalachian nearly 50% higher 
than national rate. South Central 
Appalachia has lowest rate among 
subregions (still 10% higher than national 
average). 

• CVD mortality in rural counties is 27% 
higher than large metro counties

• Heart disease mortality rate for 
economically distressed counties 29% 
higher than non-distressed counties

CVD in Appalachia 

https://www.arc.gov/wp-
content/uploads/2021/02/Health_Disparities_in_Appalachia_Mortality_Domain.pdf



Heart Disease Mortality Rates by Geography & 
Economic Status

https://www.arc.gov/wp-content/uploads/2021/02/Health_Disparities_in_Appalachia_Mortality_Domain.pdf



Cardiovascular Risk Factors/Health Behaviors 

Tsao CW, Circulation. 
2022;145:e153–e639



Prevalence of Diabetes among US Adults

Age-Adjusted Diabetes Prevalence,2019

Wang L, et al. JAMA. 2021;326(8):704-716;
Tsao CW, Circulation. 2022;145:e153–e639

2018

14.3%

1976-80

5.3% 

11.5% 

2011-14



Prevalence of Obesity among US Adults

Age-Adjusted Obesity Prevalence, 2019

Tsao CW, Circulation. 2022;145:e153–e639

Trends in Age-adjusted obesity prevalence in 
US adults (1999-2018)



Current Smoking Status Among Adults (18+)

Appalachia Region

• Nearly 20% of adults in the 
Appalachian Region report 
being cigarette smokers

• Central Appalachia ~ 25%

• Urban-rural divide: 22.5% 
vs 17.3%

• Economically distressed 
24.7% vs 19.4%

https://www.healthy-ky.org/res/uploads/media/AppRegionHealthDisparitiesKeyFindings8-17.pdf



Physical Inactivity

https://www.healthy-ky.org/res/uploads/media/AppRegionHealthDisparitiesKeyFindings8-17.pdf

Appalachia Region

• Over 28% of people report 
being physically inactive 
(compared with 23% in US)

• Physical inactivity in subregions 
range from 26% percent in 
Northern Appalachia to 33.8% 
in Central Appalachia

• Urban-rural divide: 31.8% vs 
25.2%



• CVD event rates are higher
• Risk factors (tobacco, physical inactivity, obesity, DM, BP) are 

increased in Appalachia
• Many people have more than 1 risk factor
• Those with established CVD are at increased risk of adverse 

outcomes
• Disparities that exist among the Appalachia Region 

(geographic, urban-rural divide, and economically distressed)

Marked Disparities Exist in CVD and Risk Factors 
in Appalachia



Rural-Urban Disparities in Outcomes of MI, Heart 
Failure, and Stroke in the US

Loccoh EC, et al. J Am Coll Cardol 2022; 79;267-269

>2 million Medicare beneficiaries (4488 hospitals, 53% urban) hospitalized 
for AMI, HF, Stroke between 2016-2018



Rural-Urban Disparities in Treatments for MI and 
Stroke

Loccoh, E.C. J Am Coll Cardiol 2022, Jan, 79 (3) 267–279

Acute MI Treatment Stroke Treatment



Rural Urban Disparities Increasing over Time

Cross SH. JAMA. 2021;325(22):2312‐2314. doi:10.1001/jama.2021.5334

12.1% age-adjusted 
mortality rate for rural 
residents aged 25-64 
years



Social 
Determinants 
of Health

Powell-Wiley T.M. et al. 
Circulation Research. 
2022;130:782–799 



Social Vulnerability Index Correlates with CVD Mortality 

Nasir K, et al. Circulation. 2021;144:1272–1279 

SVI included socioeconomic status, household composition and disability, minority 
status and language, and housing typing and transportation
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• Data show clear associations between CVD and risk
• Increasing evidence that psychological health may be causally 

linked to biological processes and behaviors that contribute to 
and cause CVD

• Preponderance of data suggest that interventions to improve 
psychological health can have a beneficial impact on CV health

• Consideration of psychologic health (screening) is 
recommended in the evaluation and management of patients 
with or at risk for CVD.

Mind-Heart Body Connection: Psychological Health 
& Cardiovascular Disease



• Stressful life events, chronic daily stressors, and high levels of 
perceived stress have all been shown to affect CV health

• Stress can result from numerous sources such as work 
challenges, poor-quality or insufficient relationships, loneliness 
or isolation, financial hardship, and discrimination

• Acute events (PTSD) and  cumulative exposure to stress are 
linked to CV risk factors (hypertension, obesity) and CVD

Chronic Stress and Social Stressors

Levine GN, et al. Circulation 2021; 143,e763



Acute Stress & Sudden Cardiac Death

Daily numbers of Deaths Listed by the Department of Coroner of Los Angeles 
County from January 10 through 23, 1991, 1992, 1993, and 1994

Leor N, et al. N Engl J Med 1996; 334:413-419 1996



Cardiovascular Events during World Cup Soccer in 
Germany

Wilbert-Lampen U, N Engl J Med 2008; 358:475-83 

Daily CV Events from May 1-July 31 in 2003, 2005, and 2006

• FIFA World Cup 2006 in 
Germany Started June 9 
and ended July 9, 2006

• Spikes (numbers on 
figure) represent German 
World Cup matches

• Incidence of CV events 
was 2.6 times higher 
during German games



• Study of 11,119 MI cases and 13,648 non-MI controls from 52 
countries

• PAR=% attributable to risk factor if causal
• Combined adjusted PAR of psychosocial stressors-33%

• Permanent work stress: OR=2.1, PAR 9%
• Permanent stress at home: OR=2.1, PAR 8%
• Permanent general stress: OR=2.1, PAR 12%
• Financial stress= OR 1.3, PAR 11%
• Stressful life effects= OR 1.48; PAR 10%
• Depressed mood: OR 1.55, PAR 9%

Chronic Psychosocial Stress associated with CHD: 
Interheart

Rosengren A, et al. Lancet 2004; 



• Multiple studies have demonstrated a link between CVD and 
depressive symptoms/depression

• Depression has strong associations with both CV Risk factors and 
incident CVD

• Studies suggest a dose-response relationship (the more severe 
depression, the greater the risk of CVD)

• In patients with CVD, depression increases the risk of recurrent 
events and mortality

• AHA recommends that depression be considered a risk factor for 
recurrent cardiovascular events in patients with acute coronary 
syndromes (heart attack)

Depression & Cardiovascular Disease

Levine GN, et al. Circulation 2021; 143,e763



End Point/Parameter Effect Estimates (95% 
CI)

Incident MI RR 1.30 (1.22-1.40)
Incident CHD RR 1.30 (1.88-1.44)
Stroke RR 1.45 (1.31-1.61)
Obesity RR 1.37 (1.17-1.48)
Hypertension RR 1.42 (1.17-1.48)
Diabetes RR 1.32 (1.18-1.47)

Effect Estimates for Depression and CV Risk 
Factors and CVD 

Levine GN, et al. Circulation 2021; 143,e763



Hazard Ratio per 1-SD Higher Depressive 
Symptoms

Harshfield, E.L. et al. JAMA. 2020;324(23):2396-2405



• The risk of depression increased following MI (may be up to 
three times greater)

• Estimated prevalence of depression following MI ranges from 
20-30%

• ~40-70% o these remain depressed ~ 1 year after discharge
• Depression associated with increased risk following acute 

myocardial infarction including increased all-cause mortality 
(OR 2.3), cardiac mortality (OR 2.7), and cardiac arrest or 
recurrent MI (OR 1.6)

• Depression associated with reduced quality of life and 
increased healthcare costs following ACS

Depression in Patients following Acute MI

Lichtman JH, et al. Circulation 2014; 129(12):1350; Meijer A, et al. Gen Hosp Psychiatry 2011; 
33(3):203.



AHA Elevated Depression to ”Risk Factor” for Adverse 
Outcomes in Patients with Acute Coronary Syndrome



• Direct biological alterations (inflammation, endothelial 
dysfunction, platelet activation, autonomic dysregulation)

• Indirect effects on behaviors that influence cardiovascular 
health (smoking, obesity, diabetes control, sedentary lifestyle, 
non-adherence to preventive measures, treatment delays)

• Promoting or impairing psychosocial resources that protect 
health or buffer detrimental effects of stressful experience 
(social support)

Pathways linking Psychological Health & CVD



Physiologic Responses and Pathophysiological 
Effects of Stress & CVD

Kivamaki M, et al. Nat 
Rev Cardiol 2018; 215



Biologic Mediators between Stress, lower 
socioeconomic status, & CVD

Tawakol A, et al. J Am Coll Cardiol 2019; 73(25):3243

• Tested whether stress-associated 
neurobiological pathways involving 
up-regulated inflammation in part 
mediates the link between SES and 
risk of CVD events 

• 509 patients underwent clinically 
indicated whole-body 18F-
fluorodeoxyglucose positron 
emission tomography/computed 
tomography imaging



Mental Stress ischemia Associated with Adverse 
Outcomes in Patients with CAD

Vaccarino V, et al. JAMA 2021; 326(18):1818-1828



• The lowest SES quartile 
experienced a nearly 4-fold 
higher CV risk than highest 
quartile (HR 3.91, 95% CI 
1.30-11.77)

• Mediation analysis 
demonstrated that the path 
of: ↓ neighborhood income to 
↑ amygdalar activity to ↑ 
bone marrow activity to ↑ 
arterial inflammation to ↑ 
MACE was significant

Lower SES associated with increased CV risk and 
appears to be mediated by biologic stress pathways

Tawakol A, et al. J Am Coll Cardiol 2019; 73(25):3243



Association of Depression and Adherence to 
Aspirin After Acute Coronary Syndrome

Non-adherent: aspirin <80% of days

Rieckmann N, et al. J Am Coll Cardol 2006; 48:2218



• Consider screening
• Screening for depression following ACS recommended by several guidelines

• Services need to be in place to ensure follow-up for diagnosis and 
treatment.

• Treatment options 
• Psychotherapy (cognitive behavioral therapy) and/or antidepressants
• Placebo controlled trials of medical therapy for depression demonstrate safety 

(predominantly SSRIs such as escitalopram or sertraline) and improve 
depressive symptoms. Avoid citalopram (QT prolongation) and tricyclics

• Collaborative care management
• Cardiac rehab
• Exercise

Interventions for Psychiatric Disorders or 
Symptoms



Screening Tools

Total score of ≥3 warrants further assessment for depression

Levine GN, et al. Circulation 2021; 143,e763



• Sample statements to address depression: “It seems like feeling 
down or even a little hopeless might be affecting the way you 
are taking care of yourself. Let’s think about how we can tackle 
this problem together.”

• Sample statements to address anxiety: “It seems like your level 
of anxiety and worry is really wearing on you, and that can 
really affect your health and the way you take care of yourself. 
Let’s think about how we can tackle this problem together.”

Sample Statements to Address Psychological 
Health in Clinical Encounters

Levine GN, et al. Circulation 2021; 143,e763



Effect of Escitalopram Treatment for Depression on 
Long-term Cardiac Outcomes in Patients After ACS

Kim, J.M. JAMA. 2018; 320:350–358

• Randomized study 
enrolled 300 patients with 
recent ACS and 
depression

• 6 months treatment
• Escitalopram associated 

with a 31% reduced risk 
of MACE

• Not all studies consistent



• Direct effects of COVID-19 infection on CVD risk factors and 
CVD

• Indirect effects of COVID-19 on CV 
• Increases or worsened control in CV risk factors (physical 

activity, diabetes, obesity, worsening diet, blood pressure)
• Delayed healthcare
• Role of social determinants and mental health

COVID-19 and CVD: Potential Future CV Risk



Racial/Ethnic Disparities in Heart Disease Deaths 
During the COVID-19 Pandemic in the US

Wadhera R.K. et al. Circulation. 2021;143:2346–2354



Obesity Rates by Neighborhood Median Household 
Income in Children (Age 2-17)

• The Children’s 
Hospital of 
Philadelphia Care

• 300,000 patients

• Pandemic 
worsened ethnic, 
insurance 
dispariites

Jensssen, BP, et al. Pediatrics (2021) 147 (5): e2021050123



Relationship between COVID-19 Pandemic & Blood 
Pressure

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.121.057075
Laffin LJ, et al. Circulation 2022; 145



Starr County Health Studies

Field Studies Education Interventions

Sample Collection -Omics Efforts
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mony to get more

Often Sometimes Never

Food Insecurity During COVID

Approximately 44-46% of participants had food insecurity



PHQ9  10 (n=41, 6.8%) Increased Stress (n=230, 38.4%)
Sometimes Often Sometimes Often

Worry that food 
will run out

OR 1.17, p=0.7 OR= 5.9, p<0.001 OR 2.1, p<0.001 OR 5.9, p=0.002

Food did not last 
without money to 
buy more

OR 1.1, p=0.4 OR 5.3, p<0.001 OR 5.9, p<0.001 OR 5.8, p<0.001

Food Insecurity & Associations Between 
Depression/Stress and Food Insecurity

OR=Odds Ratio





Conclusion

• The burden of cardiovascular (CV) risk and disease in the 
Appalachia Region is high and contributes substantially to premature 
death

• Social determinants play a key role in health & disease
• Poor psychological health (stress, depression) is associated with 

incident CV and worse outcomes in individuals with CVD
• The mechanisms are likely multifactorial including direct biological 

and behavioral
• COVID-19 pandemic have the potential to worsen these issues
• Healthcare and community interventions are needed to reduce this 

burden



Thank you



Back-up slides



• Collaborations within the community
• Involve communities to identify solutions (business owners, community 

members, church leaders, healthcare providers)
• School districts/churches/food pantries
• Community advisory boards
• Develop local champions

• Increase access to healthy choices
• Locally grown food

• Interventions promoting self care
• Giving patients the tools to engage in self-care and that individualized 

approaches are more effective

What can we do?



• Address Barriers
• Poverty
• Access to health care
• Improving health literacy
• Address lack of easy access to healthy, affordable foods, and safe 

places to exercise
• Focus on whole health and not individual CV risk factors



Participation Rate for Cardiac Rehab Among 
Eligible Medicare Participants





• https://www.heart.org/-/media/files/about-us/policy-
research/policy-positions/social-determinants-of-health/rural-
health-policy-guidance.pdf

The relationship between Rural Setting & Health: 
Factors that Influence Individuals with or at risk for CV



• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7048007/

Role of the recession on Cardiovascular Health







Participation Rate for Cardiac Rehab Among 
Eligible Medicare Participants



• Screen patients for high blood pressure and make blood 
pressure control a quality improvement goal

• Encourage physical activity and healthy eating to reduce 
obesity

• Promote smoking cessation

What can be done


