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Abstract

Cardiovascular disease (CVD) accounts for the largest difference in life expectancy
between Appalachian women and women outside the region. With high proportions of
uncontrolled risk factors and low screening rates, identifying strategies to increase CVD
prevention among Appalachian women is a public health priority. Using a community-engaged
mixed method approach, including the novel pairing of spatial analysis and concept mapping, this
dissertation aims to: 1) identify and summarize existing women’s health research in Appalachia,
2) assess the association of county-level resource distribution and CVD mortality rates among
women in the Appalachian counties of Pennsylvania (PA), and 3) uncover the range of perceived
barriers and facilitators to CVD prevention along with potential community-specific interventions
among Appalachian PA women. The results from Aim 1 provide newly identified gaps in the
literature for future study, including the need for more research across health topics, Appalachian
subregions, and throughout the life course. The complex factors across social-ecological levels
found throughout the existing literature support strategies to improve CVD prevention that
consider social and environmental contexts, such as those uncovered in Aims 2 and 3. Aim 2
findings show previously undescribed associations between county-level income and recreation
facility density with spatial patterns of CVD mortality among women in the Appalachian PA
counties. These results suggest increasing access to recreation facilities and developing ways to

overcome income-related barriers may improve CVD prevention among Appalachian women.



Grounded in community insights across three counties (N=71), Aim 3 uncovers 96 items, grouped
into six thematic clusters across the social-ecological model, that Appalachian PA women perceive
as related to the cardiovascular health of women in their community. Participants also describe
potential intervention opportunities, which build on social and community assets, promote holistic
care, and utilize validating messaging. These novel mixed method findings move forward the
understanding of CVD prevention among Appalachian women by identifying vital social and
environmental factors. Through building a conceptual framework including the complex,
multilevel influences identified by women in this region, this dissertation provides valuable
guidance to better understand cardiovascular health decision-making and the corresponding
action-oriented, community-specific strategies to improve CVD prevention among rural

Appalachian women.



Table of Contents

PIEIACE ......veoetseeteeei ettt Xii
1.0 TEFOTUCTION ..ottt s8R 1
1.1 Scope of the Problem: CVD Mortality among Appalachian Women ...........cccooveerveeresnennens 1
1.2 History of Women and Health in Rural Appalachia.............ccocverneiecnenecssieessseseseneeens 4
1.3 Documented Factors Affecting CVD Risk among WOMEN ... 8
1.4 Appalachian Context: Social-ecological and Sociocultural Factors............ccevveenereinnienn. 16
1.5 Cardiovascular DiSEase SCIEENING ........cceuureerresnsriessssiesesssesesssssssssssssssssssssssssssessssssssssssasees 25
1.6 Theoretical Framework: Social Cognitive Theory and Grounded Theory.........cccccocvvunrunee. 28
1.7 DISSEITALION AIMS......couuivereeeseeesessssessssesseesssessssess st sssesssse bbbt bbb 31

2.0 Place, Power, and Premature Mortality: A Rapid Scoping Review on the Health of Women

IN APPAIACHIAL .......ccvcc bbb 33
2.1 ADSEFACT........oooeerceeeeeseetee s8R 33
2.2 INEFOOUCTION ..ottt bbb bbb 34
2.3 MaterialS aNd IMELNOUS............c.uieeieiieneeeeeieess st eess bbbt 38
24 RESUILS ...cooovereeseeeeees et 42
2.5 DISCUSSION ....euorvereeeseesssesssesseesssessssessseessseesssess st ss bR s8Rt 47
2.8 CONCIUSION ...ttt eise bbb bbb 51
2.7 ACKNOWIEAGEMENTS........cocicicicieiee ettt ns 52
2.8 FIQUIES ...ttt bbbt 53

3.0 RESEAICN IMIBENOUS ...ttt 57
3.1 Overall Methodological APPIOACK ..o sss s ssssssesssssens 57



3.2 Overall Location of Research: Northern Appalachia..........c.coceeenrneeinenensensinsenssnesessnnenes 62

3.3 APPIOACH & STUAY AUMS......ocveecicieresieeesie s sessssssesssss st sss st ssss s ssessssssesssssssssesssssessassanes 63
3.4 Study Population & RECIUITMENT .........c.ccveierieieersiseessireeesisesesssssssssss st sssssssssssssssssessassanes 64
3.5 ANAIYSIS STFALEQY.....cvuveecvreersrieesessiesesssssssssss s sses s ess s s s s ssess s ess s ss s es s s st ssensansanes 66

4.0 The Role of Place in Heart Health: Spatial Relationships of Resources and Cardiovascular

Mortality for Women in Appalachian Pennsylvania..............c.cocrneincnnsinsnsssse s 71
A1 ADSEFACE.......oocveseeeseiseeiseessee st s bbb 71
4.2 INEFOOUCTION «...ovvvvreeneeiseeeseetseeseessseesssees st 72
B3 IMELNOUS. ......oocvereeseeeeieeeseees s bbb 75
B4 RESUIES ....oovereeeeeeseeteeieeese ettt 79
2.5 DISCUSSION «..ovvevvreesseesssessseessseessessseessseesssess st sss st s b8 E RS 82
2.6 CONCIUSION ....cvvreeeeeseeiseeeseesssess st seessess bbb 85
4.7 ACKNOWIEAGEIMENTS........coooviericieeiseiessss et s s sen s aes 85
4.8 TADIES ANA FIGUIES.........coeiiericiecteiesse st aen 86

5.0 Heart Health Experiences of Rural Appalachian Women: A Community-Engaged Study.......... 91
5.1 ADSEIACT. ......ovveseeseeeseeiseeeseesses st 91
5.2 INEFOOUCTION «...ovvveeeneineeseeeseeieessseessse bbb bbb 92
B.3IMBLNOUS. ......ooocverceeeieieei et 93
BUARESUIES ..ottt bbb 97
5.5 DISCUSSION ....ccvrevreeresseesseeseessessesssesssess s s sess st 106
5.6 CONCIUSION ....ccooveereieieeieeteeeesiess st 110
5.7 ACKNOWIEAGEMENTS........coiieicicicieie et 111
5.8 TADIES AN FIGUIES.........coiieiciccc s 112

vii



5.0 DiSSEITATION DISCUSSION.......eeeeeeeeeeeeeeeeeeeesesesteseseeeseseseseseasssssessesesesessassssesesesseseasasssssessssesesesssseseseseesessasasaes 115

6.1 SUMMANY OF FINAINGS ......ooveericiciciscseeess ettt sttt sessssssssessssssessessanes 115

6.2 Novel Mixed MEthod RESUILS ...ttt ssesssnes 118

6.3 Overall Study Strengths & LIMITALIONS...........c..ccceeveriereneirninsesessessesssssesssssessssssssssssssessessanes 125

6.4 Future Directions for Research and PractiCe .............coceereeeeneeesssesssesssesssesssessnnes 126

8.5 CONCIUSIONS ....oovevereeseeteesseesseesees s ees s bbb 130
Appendix A. ScopiNg REVIEW SEAICH TEIMNS ...ttt ssessssanes 132
Appendix B. Example Scoping Review Data Charting Abstract Screening Form...........ccccoceeevevnee. 133
Appendix C. Example Social Media ReCrUIMENT AdS ..........c.oocuererreiernsse s sesssssesssssenns 134
Appendix D. Table of Spatial Analysis Data SOUICES ............ccceuererneeieinsiesesisssesssssssesssssesssssessssseens 135
Appendix E. Map of Purposively Selected Counties for ReCruitment............cccoccvevveevervevreeneeresnsenenns 136
Appendix F. Example Concept Mapping Recruitment FIYEr ... 137
Appendix G. Concept Mapping Elgibility SCreeNer ... sssssssenns 138
Appendix H. Concept Mapping Consent LANQUAGE.........c.cccurreruereerneriesissesesssssesssssssssssssssesssssssssssaens 139
Appendix I. Participant Characteristic Questions and Response OPtioNS ...........c.ccceveerrerereneriessneenens 142
Appendix J. Concept Mapping Brainstorming SCHPL ... ssesssssesssssens 143
Appendix K. Concept Mapping Sorting and Rating SCHPL............ccvernrnerierieiesneiesssssesesssssessessens 145
Appendix L. Additional CONCEPL IMAPS..........ccvurueieeneieiesie s ssesssssesssssssssssssssssssssesssssanes 147
Appendix M. Concept Mapping Interpretation SCrPL...........c.coeenierneieiesse e sesssssens 153
Appendix N. Concept Mapping Qualitative CodebookK ............cccrinninininissinissssessssssesesssssenens 156
Appendix O. Concept Mapping Full Cluster and Item List with Ratings.............ccooeninrnrneerenennnn. 158
BIDIIOGIAPNY........cocicccse bbb 162

viii



List of Tables

Table 1. Example Documented Factors Affecting CVD Risk among Women by Social-ecological

Table 3. County-Level Average Demographics, Socioeconomic Factors, Resource Distribution,
and Cardiovascular Disease Mortality for Women...............ccccooovviinninns 86

Table 4. Multilevel Linear Model for Predictors of CVD Mortality for Women in Appalachian PA

(N=52) Trom 2011 10 2015......cceririiriirirrieieissiseeesess bbb snsns 90
Table 5. Concept Mapping Participant CharaCteristiCs............couueenreniensensessssesssessssessssesnns 112
Appendix Table 1. Example Scoping Review Data Charting FOrm...........ccocvvennnsneenceneenens 133
Appendix Table 2. Spatial Analysis Data SOUICES..........ccocurerieieiriirireeieissiseiesseesseesessssssssssesseees 135
Appendix Table 3. Concept Mapping Qualitative CodeDOOK............c.cvueeerieriereeeeineineiseeeeiseineenes 156
Appendix Table 4. Concept Mapping Full Cluster and Item List with Ratings..........cccccceevenienee 158



List of Figures

Figure 1. Map of the Appalachian REGION .........c.cccveicsicrceese s 1
Figure 2. Reciprocal Determinism of Preventive CVD Health among Appalachian Women........30
Figure 3. PRISMA Flowchart for Review of Research Articles on the Health of Women in

Appalachia from January 2000 t0 JUNE 2019. ........cceuvrereeireeireeree sttt sssssssseens 53
Figure 4. Bar Graph by Decade of the Health Topics Covered in the Articles. ..........cccocoevveniennne 54
Figure 5. Map of the Study Locations in Appalachian States with Percent of Economically

Distressed OF At-RISK COUNTIES. ..o ssssssaees 55

Figure 6. Summary of Included Articles’ Factors Related to Women’s Health in the Appalachian

Figure 9. CVD Mortality Rates among Women in Appalachian PA (a) 2011, (b) 2015, and (c)

Percent Change between 2011 and 2015. ..o sssesans 87
Figure 10. CVD Mortality Rates among Women in 2015 with (a) Median Household Income, (b)

Medical Resources, (¢) Food Retailer Density, and (d) Recreation Facility Density .................. 88
Figure 11. LISA Results for CVD Mortality Rate, Median Household Income, Medical Resource

Density (Spatial Lag), Healthy Food Retailer Density, and Recreation Facility Density .......... 89
Figure 12. Six Cluster Solution for the 96 Brainstormed Items ............ccocoevvivceinvecccissesseeseenes 113
Figure 13. Pattern Matches by County — Screening Importance vs. Feasibility to Change......... 114
Figure 14. Intersection of Items from Concept Mapping Sessions and the Scoping Review....... 118
Appendix Figure 1. Example Social Media ReCruitment AdS.........cccoveieevveeenncnsessese s 134

X



Appendix Figure 2. Map of Purposively Selected Counties for Concept Mapping...........cccccevue.. 136

Appendix Figure 3. Example Concept Mapping Recruitment FIyer ..........c.ccccoovvevnecvicveennen. 137
Appendix Figure 4. Concept Mapping Eligiblity SCreener ..........ccccvvevieveensensssseissessesssseeens 138
Appendix Figure 5. Cluster Rating Map for Importance to SCreening.........cccccceveereerseeerserenns 147
Appendix Figure 6. Cluster Rating Map for Importance to Lifestyle Behaviors..............ccc....... 148
Appendix Figure 7. Cluster Rating Map for Feasbility for Change in the Community .............. 149
Appendix Figure 8. Pattern Matches for Average Cluster Ratings..........cccovveveerneeensrernseessssennns 150

Appendix Figure 9. ""Go-Zone" Plot for Cluster 2 (Knowledge & Understanding) by Age and
INCOME-LLEVEL.....oe bbb 151

Appendix Figure 10. ""Go-Zone" Plot for Cluster 3 (Obstacles for Healthcare) by Age and Income-

Xi



Preface

Five years ago, | could not have guessed the path my predoctoral journey would take. | feel
extremely lucky to have found such a supportive environment and to have been able to obtain
financial support to turn my ideas into reality. The COVID-19 pandemic caught us all by surprise,
and | feel grateful that, with the support of funders and numerous wonderful individuals, | was
able to complete the majority of my dissertation vision as intended.

First, I would like to thank my funders without whom this dissertation study would not
have been possible, including the National Heart, Lung, and Blood Institute through my F31
predoctoral fellowship and the Magee Womens Research Institute and Foundation through the
Amy Roberts Health Promotion Research Award. | would not have been able to collect such high-
quality primary data from participants or to have received so many additional training
opportunities without this financial support.

There are not enough words to express how thankful 1 am for the support of my advisor,
Jessie Burke, who has been an advocate by my side from the first discussions of submitting my
work to the NIH to my consideration of opportunities post-graduation. She has been my mentor,
friend, and guide throughout this process, and her insights have been invaluable. | cannot imagine
what my doctoral experience would have been like without her, and | look forward to many more
papers, grants, and projects together in the years to come.

| would also like to thank the rest of my committee, Thistle Elias, Jared Magnani, Stina
Mair, and Nancy Schoenberg, many of whom | have worked or taken classes with throughout my
doctoral program. | have enjoyed getting to know each of them, and | greatly appreciate the time
and efforts taken to meet with me, to provide me with guidance, and to work on my various ideas

Xii



and projects as | strive to become an independent researcher. I hope we will find many more ways
to collaborate and work together in the future.

Additionally, I could not have made it through this milestone without the support of other
BCHS and GSPH faculty, staff, and students, including SB, TO, RC, BB, JJ, the other members
of my cohort, and many others. | greatly appreciate having so many supportive ears and helpful,
critical eyes throughout my doctoral journey. | would particularly like to thank LR and LP for their
valuable contributions to the data collection, analysis, and papers in this dissertation. | would not
have collected or analyzed this data with such high quality without you.

Of course, accomplishing this dissertation was also greatly supported by my friends and
family. Particularly, | would like to thank my husband, DQ, for his never ending patience over the
past five years. Having a partner in a doctoral program often involves dealing with someone under
constant stress who is overworked, mentally drained, and frequently frustrated, and he provided
much needed empathy, encouragement, and understanding. Thank you for being my sounding
board, my rock, and my best friend.

Finally, throughout my time at Pitt and the development of my dissertation work, | sought
out and found many supportive community partners and organizations. Particularly, | appreciate
RM, who took me under her wing early on and helped introduce me to so many other community
partners. |1 would also like to thank the PA Department of Health, the Lawrence County YMCA,
Primary Health Network, Cornerstone Care, and all the other community organizations who
provided valuable contributions to the planning, recruitment, and data collection for this study.
And perhaps most importantly, thank you to the women who participated in this study whose

willingness to share their thoughts and time with me made this research possible.

Xiii



1.0 Introduction

1.1 Scope of the Problem: CVD Mortality among Appalachian Women

Residents of Appalachian counties die younger from preventable causes. The
Appalachian Regional Commission (ARC) reports premature mortality rates are 25 percent
higher in Appalachia than for all U.S. counties.!? According to the ARC, the Appalachian region
consists of 420 counties in 13 states (see Figure 1); forty-two percent of Appalachia is rural,
compared to 20% of the rest of the U.S. population.® Appalachian residents have a per capita
income that is 74.3% of the national average. Over 17% of the residents are in poverty with

counties with rates as high as 44.3%, compared to the national average of 14.8%.%°

Figure 1. Map of the Appalachian Region

These counties also have lower levels of educational attainment and higher levels of
unemployment than national averages.”® While progress has been made in the region on some

economic indicators, the existing socioeconomic disparities reflect, and contribute to, significant
1



health inequities, where improvements in health outcomes nationally from 2008 to 2014 outpace
those in the Appalachian region, resulting in widening gaps from the rest of the country in areas
like infant mortality rates and chronic diseases, such as cardiovascular disease (CVD).? For
example, Appalachian populations have significant excesses in heart disease mortality (17%
higher than national averages),® which is mirrored by higher stroke mortality rates (14%) and
higher CVD risk factors such as diabetes prevalence (11.9%), physical inactivity (5.3%), and
smoking (3.7%) than the rest of the U.S.? Disparities also exist for the rural residents of the region,
resulting in 40% higher premature mortality rates than their urban counterparts.?

Appalachian women are at high risk for CVD. Heart disease is the leading cause of death
for women in the United States, and 65% of cases are asymptomatic.® In addition, women have
increased morbidity and mortality from CVD related events and are less likely to receive
aggressive or invasive treatment than men.!! These sex-specific risks emphasize the need for CVD
screening among women, particularly in Appalachia. In a seminal report published in 2000,
Appalachian counties were identified as one area in the country with the highest heart disease-
related death rates for women,'? and CVD continues to account for the largest portion (27.5%) of
the gap in life expectancy at birth between Appalachian women and those outside the region.*3
These increased premature mortality rates hold true across race/ethnicity. For example, heart
disease causes a 28% higher premature death rate among white women and a 12.2% higher rate
among African American women in the region, as compared to the nation as a whole.*! Notably
for this largely rural population, the report included social isolation as a construct to be considered
a risk factor for women developing CVD.*2 Women in this region also experience the access-

related challenges found in rural communities, such as high levels of health professional shortage
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areas (e.g., 39% of Appalachian counties lack the minimum number of primary care providers and
20% of counties do not have a hospital) and low rates of health insurance coverage. Overall,
researchers have just begun to explore why women in this region have low rates of preventive
screenings for known CVD risk factors.'*

The need for strategies to increase CVD screening rates among rural Appalachian women
remains a high priority. Screening identifies intervention opportunities to reduce future mortality
and morbidity and lowers costs for healthcare systems.*> Recommended screening for CVD covers
intermediate physiologic outcomes and checks on self-reported behaviors,® including: labs/blood
tests (e.g., cholesterol, blood glucose); body measurement screens (e.g., blood pressure, body mass
index [BMI], waist circumference); and lifestyle behaviors (e.g., smoking, diet, physical
activity).” Studies continue to describe the high proportions of women in this region with
uncontrolled risk factors for CVD, such as hypertension, hypercholesterolemia, and diabetes, 101118
Overall, women of this region have decreased life expectancy, increased chronic illness, and
increased obesity than the nation as a whole.® For example, one study found only 40% of women
in rural West Virginia have correctly treated and controlled hypertension.*® Particularly alarming,
four out of five women of reproductive age (age 18 to 44) in this region already have at least one
risk factor for CVD.2° Another study followed at-risk participants who were given referrals for
relevant CVD risk factors, and in a subsequent publication, the authors describe minimal referral
completion (18.2% for hypertension, 5.4% for smoking cessation, and 11.7% scheduled a nutrition
referral but only one completed the referred session).?

These data have caught the attention of policy makers, who strive to improve accessibility

for screenings through efforts like the CDC’s WISEWOMAN (Well-Integrated Screening and
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Evaluation for WOMen Across the Nation) program. While credited with a large increase in the
receipt of screenings for women in states that have funded these programs,? studies continue to
explore the challenges of reaching those most in need.1%2324 A perspective with growing popularity
is to include a multifaceted approach that takes into consideration the social and environmental
contexts that affect a woman’s decision to receive preventive screening.?® Ultimately, the
improvement of CVD prevention by rural Appalachian women will require strategies that consider

social and environmental contexts to shed light on what contributes to these low rates.?®

1.2 History of Women and Health in Rural Appalachia

Understanding the history of health in the region provides an important perspective of
current regional priorities and needs. Historically, women hold an important role in the health of
the rural Appalachian region. Tracing roots back to the lay-midwives, commonly referred to as
‘granny women’ or ‘granny witches,” women have played a pivotal role in health and healthcare
throughout the region’s mountains and hills.?*?® Based on a combination of Scotch-Irish traditional
medicine mixed with native Cherokee herbal practices, older women who survived childbirth and
kept their children alive provided the main source of healthcare in the region from the 1800s to the
early 1900s. These women served as birthing coaches and used herbs and healing practices as
remedies for a variety of health issues. Similar to the African American granny midwives of the
southern U.S., granny women held highly respected positions in communities and provided vital,

otherwise unavailable, care.?”?°



The tradition of matriarchal provision of care continues in many Appalachian communities
today. Perhaps the most well-known female healthcare provider in Appalachia, Mary
Breckinridge, who trained in midwifery in England, used the Scottish Highlands and Islands
Services as a model for serving rural areas.® In 1925, she founded the Frontier Nursing Service in
Hyden, Kentucky, which became a primary source of healthcare throughout Central Appalachia
by training nurse-midwives who travelled around the region on horseback. Now Frontier Nursing
University, which recently relocated outside Lexington, Kentucky, Breckinridge’s work continues
to impact the region today. Others, like Eula Hall and Sister Bernadette “Bernie” Kenny, followed
in the footsteps of Mary Breckinridge to provide healthcare in various Appalachian communities.
Eula Hall founded the Mud Creek Clinic in Floyd County, Kentucky in 1973, initially as a response
to low water quality, women’s health issues, and overall lack of care in the surrounding areas; this
clinic is presently seeing over 200,000 patients per year.>! In 1980, Sister Bernie started the Health
Wagon, a mobile health service, in the back of a Volkswagen in Dickinson County, Virginia. Her
goal was to address high infant mortality rates and pervasive health issues from local industries.
Like Mud Creek, the Health Wagon continues to operate with five donated vans, serving more
than 11,000 uninsured or underinsured patients throughout Appalachia.®?

These notable women took the health of the region into their own hands by increasing
women’s access to care by creative means (e.g., horseback, mobile clinics, a clinic in the hollow),
and attempting to build more sustainable healthcare structures that utilize community-driven,
culturally-sensitive approaches that are both economically and socially aware. The major health
issues tackled by Breckinridge, Hall, and Kenny include overcoming access challenges, prenatal

care, violence and alcoholism, basic health needs (e.g., clean water), chronic health issues (e.qg.,
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black lung and diabetes), and mental health issues. Within the stories of these pivotal healthcare
figures, health issues like CVD took a back seat to more immediate health concerns. The trends
and health focus areas, and perhaps the inspiration of these courageous women, likely carry into
more recent literature by researchers.

Based on funding priorities, research topics addressed in the region have shifted over time.
When viewing these topics from a temporal lens, prenatal care and general health behaviors
initially dominated research for women in this region, reflective of the priorities and stories of
Mary Breckinridge and other early healthcare providers. However, with the establishment of the
Appalachian Leadership Initiative on Cancer (1992-2000), which led to the Appalachian Cancer
Network (now the Appalachian Community Cancer Network [ACCN]) being formed in 2000,
funding for cancer-related disparities has greatly increased.**® This increase can be particularly
seen for cervical, colorectal, and lung cancers, cancers which Appalachian populations experience
the greatest disparity from non-Appalachian populations.?® Notably, research on drug use,%
intimate partner violence (IPV),*% and mental health*®*! have increased in the last few years,
which could reflect recent national priorities. Aside from research focusing on mutual risk factors
with cancer, such as smoking, research focused on CVVD among women has not yet followed suit,
despite relevant disparities. In total, while disparities in mortality rates are increasing compared to
non-Appalachian populations,? researchers publish relatively few articles each year (fewer than
eight per year since 2010) focusing on the health of women in this population, and recent helpful
books published reviewing health for Appalachian populations spend relatively little time

discussing health issues particular to women in the region.*>43



Research on cancer disparities and its associated factors provides a valuable guide for
understanding CVD screening behaviors by rural Appalachian women. The creation of the ACCN,
which is one of 25 National Cancer Institute (NCI) Community Network Programs, marked an
increase in community-engaged studies to address cancer health disparities.*® With a focus on
Community-Based Participatory Research (CBPR) projects, several context-driven studies have
arisen from this successful network in states across Appalachia. Many of the resulting studies
appropriately take place in Central Appalachia, where disparities are even higher than other parts
of the region, in states like Kentucky*+*® and Ohio.*64” The few Pennsylvania (PA) based studies
have covered areas such as increasing colorectal cancer screening®® and physical activity among
rural breast cancer survivors.*® These studies provide helpful information on social and contextual
factors that drive screening decision-making and serve as a valuable source of comparison for
understanding CVD-related preventive behaviors. While breast cancer incidence rates are not
higher among Appalachian women compared with the national average, mortality rates are higher,
which suggests inadequate screening and increased late stage diagnoses.>® In Appalachian PA,
which contains greater resources than many other areas in the Appalachian region, higher mortality
rates have been directly connected to reduced receipt of preventive screenings.® These results
should be considered when studying CVD prevention, as they may provide valuable insight into
Northern Appalachian-specific behaviors or challenges among women.

Recent studies also have uncovered a multiplicative risk, where cancer survivors are at
increased risk of CVD beyond an additive calculation; likewise, those with CVD are at an
increased risk for cancer.5? This connection further emphasizes the need to consider risk factors in

a holistic manner rather than segmenting each of these topics in contextually-based studies.
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Additionally, as contextual factors overlap for chronic disease among women in this region,

researchers should consider the individual, interpersonal, community/policy, and sociocultural

factors found in research for other chronic diseases as relevant for discussion of CVD disparities.

1.3 Documented Factors Affecting CVD Risk among Women

A variety of identified factors affect CVD risk among women and fall across levels of the

social-ecological model, including individual, interpersonal, and community/environment factors.

Social-ecological models allow researchers to conceptualize relationships between individuals,

their behavior, and their environment®® by providing a framework to view health beyond an

intrapersonal perspective.> Table 1 contains a summary of example documented risk factors.

Table 1. Example Documented Factors Affecting CVD Risk among Women by Social-ecological Level

Individual Factors Interpersonal Factors Community/Environment Factors
Biological/Genetic Risk Social Roles Natural Environment
Hormone-Related Risk (e.g., Menarche/Menopause) Social Networks/Supports Night & Day Cycles
Pregnancy Complications Social Isolation Seasons
Age Altitude
Health Behaviors: Latitude

Physical Activity Greenspaces

Diet Pollution

Smoking Social Environment

Socioeconomic Status
Psychosocial:
Stressful Events
Chronic Stress
Adverse Childhood Events
Depression
Anxiety
Negative Emotions (e.g., Hostility/Anger)

Built Environment:
Medical Resources
Food Environment
Exercise Environment




Individual Level

Biological Pathways & Genetic Risk. In order to gain a full picture of CVD risk for
women, one must consider the individual biological risk factors and processes. Major CVD risk
factors include: elevated blood pressure, high triglyceride levels, smoking, diabetes, obesity,
physical inactivity, unhealthy diet, older age, and family history." As heart disease is the leading
cause of death for women in the U.S. and 65% of cases are asymptomatic, screening plays an
important role in understanding CVD risk.2° Not only are women less likely to experience a cardiac
event without prior symptoms than men,® they are more likely to present ischemia (i.e., inadequate
blood supply to an organ such as the heart) or microvascular disease (i.e., the narrowing of small
vessels that send blood to the heart) without evidence of obstructive coronary artery disease.>’
In particular, screening among women is important as symptoms of cardiac events differ from
men, such as experiencing fatigue, shortness of breath, shoulder/back pain, or nausea during a
heart attack rather than the classic male symptoms of radiating chest or arm pain.>">® Prevention
and screening are also important for women as they experience worse medical prognoses after
cardiac events and surgical therapies, such as revascularization.®

The biological pathways that lead to increases in these risk factors can help explain why
women experience subsequent increased CVD risk. Atherosclerosis, a disease in which plaque
builds up inside an individual’s arteries,® accounts for 50% of mortality in the U.S. and is the
primary cause of heart attack (myocardial infarction) and stroke.5! Studies have shown that
environmental (e.g., stress, immunologic factors, toxins, viruses) and social (e.g., social isolation,
lack of social support) factors may be related to the development of atherosclerosis and

subsequently CVD.®! Genetic predisposition does explain a significant amount of risk for the
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development of CVD risk factors, such as lipid metabolism, hypertension, obesity, and diabetes.®*
However, two potential pathways, based on interactions with the environment, can explain which
of these genetic factors are expressed. The first is a behavioral pathway, where psychosocial factors
(e.g., stress, depression, hopelessness, social isolation) are associated with health behaviors (e.qg.,
smoking, diet, physical activity), and the second is a neuroendocrine pathway, where feedback
loops from the brain dictate physiological systems relevant to CVD.5! These two pathways interact
to result in higher blood pressure, atherosclerosis, and ultimately, higher rates of CVD.
Hormone-Related & Pregnancy Complications. Specific to women, hormone and
pregnancy-related risks can also contribute to CVD. For example, women experiencing early
menarche as well as those who are post-menopausal are at increased risk for CVD.52%% During
pregnancy, women who experience preeclampsia are at two-times the risk of developing CVD in
later life; women developing gestational hypertension or gestational diabetes®* or who experience
a spontaneous pregnancy loss or a preterm birth also appear to have increased future CVD risk.5>
Health Behaviors. Beginning in utero, individual-level exposures over the life span affect
CVD risks.%” These exposures continue through childhood and affect subsequent CVD risk in
adulthood. For example, technological advances, urbanization, economic issues, and other factors
have contributed in increased childhood obesity by affecting physical activity and eating behaviors
in childhood that affect health into adulthood.®® These lifestyle factors hold a major place in
developing CVD risk, particularly diet, physical inactivity, and smoking. Each of these personal
lifestyle factors involves a complex relationship between an individual and their environment. Diet
has both cultural and socioeconomic facets that relate to food availability and consumption,®® and

what a person chooses or can afford to eat directly affects CVD risk. For example, those who eat
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diets high in trans-fats are at a three-fold risk of sudden cardiac death.”® Physical inactivity is also
strongly related to CVD outcomes; inactivity can lead to a 45% increased risk of coronary heart
disease, a 60% increased risk of stroke, a 30% increased risk of hypertension, and a 50% increased
risk of type 2 diabetes.”* Overall, physical inactivity accounts for 13% of all premature deaths in
the U.S..”* Finally, smoking is largest health behavior-related risk factor for CVD. Nearly 50% of
premature mortality associated with smoking in the U.S. is from CVD. Smokers are two-times
more likely to develop coronary heart disease and ten-times more likely to develop peripheral
artery disease.”?> The role of these lifestyle factors re-emphasizes the modifiable nature of CVD
risk; however, health behaviors should be considered within the cultural, social, and natural
environments that may dictate aspects of behavior change that are important to understand the
reduction of CVD risk.

Socioeconomic Factors. Socioeconomic factors have also been consistently connected to
CVD health outcomes.”"* While some researchers argue that income and education are on the
pathway of other risk factors (e.g., diet), studies have shown that socioeconomic factors account
for CVD risk beyond these risk factors.®®”® Low socioeconomic status (SES) individuals are more
likely to experience increased CVD events as well as to have poorer associated outcomes,’® and
income appears to play a greater role in CVD outcomes than other related demographic factors,
such as race, education, marital status, or employment status.” Low SES individuals carry a
substantial amount of CVVD burden compared to their higher income counterparts, and as women
are overrepresented among those in poverty, ’® the role of SES in CVD risk will be particularly

important to understand from a gender/sex-specific lens.
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Psychosocial Factors. A growing body of literature discusses the role of psychosocial
factors in relation to the cardiovascular (CV) and physical health of women, including factors that
take place in childhood or in midlife and may result in negative health outcomes later in life. In
particular, studies explore the role of stressful life events and chronic stress throughout the life
course with physical and CV health, such as adverse childhood events,’® intimate partner
violence,’” and stressful social roles.” These sources of stress throughout the life course have been
linked to chronic inflammation (i.e., through measuring inflammatory biomarkers such as
interleukin-6 [IL-6] or C-reactive protein [CRP], which predict future CV events) and increased
burden of atherosclerotic plaques. In particular, CRP, which tends to be higher in women
throughout the life course,” is a stronger predictor of CV events in women than in men,® which
suggests a greater role of inflammatory processes;®’ these processes may be connected to disrupted
ovulatory cycles due to stress®! or ventricular dysfunction related to prior severe emotional stress,®?
further supporting the role of hormonal or reproductive factors.

Other psychosocial factors, such as depression (which is twice as common among
women),® anxiety, and negative emotions (e.g., hostility, anger)®® also may play an important
role in CV risk for women as well as men; differences for future exploration exist among these
negative emotions as well, with anger suppression having a more important role and hostility

playing a less important role in CV risk among women compared to men.>":8

Interpersonal Level
Social Roles. To explore the depth of the types of stress women face, researchers have

begun to consider the various roles women play socially that may contain forms of stress (e.g.,
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marital stress, job stress, and caregiving stress) that affect them differently from men.’® Studies
designed to better understand the effects of social relationships on CV risk have mixed results; one
recent study shows an association between a stressful social role in midlife with later-life
atherosclerotic burden with no mitigating effects from social role rewards,’® though other studies
have discussed the potentially protective role of high marital satisfaction.”# While these
conflicting results warrant future exploration, researchers continue to suggest that frequency of
social interactions may play a greater role in generated stress and CV risk than the types of roles,
suggesting the importance of understanding stress accumulated across the interpersonal domain.®’

Social Networks, Supports, & Isolation. An individual’s social networks can also affect
CVD health. For example, as families share both genes and environmental exposures, individuals
who are related to someone with CVD are at increased risk,® and individual health behaviors may
be influenced by the behaviors of partners, family, and peers. Literature on the relationship
between social supports and CVD outcomes has mixed results, but in recent studies, higher social
integration (i.e., contacts with family/friends and involvement in social activities) and lower social
strain (i.e., negative social relationships) have been associated with reduced CVD incidence and
mortality.%-°2 Age has also been associated with increased CVD risk and increased social isolation.
As people live longer, more individuals experience periods of time living alone with reduced social
interactions.® Chronic social isolation has been associated with an increase in high blood pressure,
smoking, obesity, and ultimately increased morbidity and mortality. One systematic review
showed that across 16 prospective longitudinal studies, social isolation was correlated with a 29%

increased risk of coronary heart disease and a 32% increased risk of stroke.®* Social isolation may
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be particularly important to women, as emergence of heart disease tends to lag about 10 years

behind men, manifesting in older women with higher rates of comorbidities.®’

Community & Environmental Level

Natural Environment. As interactions with the environment affect how genetic factors
are expressed, understanding the role of environmental exposures contributes to understanding the
pathways through which women are at increased risk for CVD outcomes.%® The natural
environment increases CVD risk; for example, studies have shown the role of: time of day effects
(e.g., heart attacks are three-times more likely to occur in the early AM hours),*® seasonal effects
(e.g., 53% more cases of heart attacks are reported in the winter than the summer),® altitude effects
(e.g., individuals permanently living in high altitude environments have improved CVD health),®’
and the presence of greenspaces, which can increase mental and physical health.*®

Pollution. Pollution and environmental noise also affect CVD risk. While fine particulate
matter has mostly been linked to cancer and respiratory health outcomes, 70-80% of premature
deaths tied to fine particulate matter are due to CVD cases.®® Environmental noise pollution also
affects sleep and stress, and minor noise reductions (~5dB) could improve hypertension and
coronary heart disease outcomes by 279,000 fewer cases per year in the U.S.1%

Social & Built Environments. The social and built environments can also affect CVD risk
through the characteristics of the neighborhoods in which people live. Previous studies on ways
social and built environment factors affect CVD risk show a strong spatial association between
CVD mortality and markers of social deprivation such as poverty and social isolation.®* Social

cohesion, neighborhood identity, and stigmatization have also been linked to cardiovascular (CV)
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health.2%2-1%4 The pathways through which social environment factors operate are less clear but
likely include mechanisms such as resource cost, availability, transportation, and healthcare
access. Additionally, studies show complicated interactions between health access and
socioeconomic status, supporting access as a multi-dimensional construct.!® County-level
analyses across geographic regions in the U.S. also show rates of improvement in CVD mortality
lagging in low-income communities.’®® Much of the literature on built environment effects on
health, including those that affect CVD, focuses on urban communities; however, across the rural-
urban continuum, factors such as crime rate, income inequality, and race play a role in cardiac and
obesity risk among low-income women.%”1% Studies assessing rurality through land use found
that women living in an area of low land use mix (i.e., more rural communities) have a 19% greater
10-year risk for coronary heart disease (CHD) than those in high land use mix areas (i.e., more
urban communities).’

Exercise & Food Environment. Studies not explicitly focused on the health of women
show mixed results for the roles of factors in the exercise or food environments on CV-related
health outcomes. Several studies have noted a significant negative relationship between the
number of facilities and physical environment characteristics (e.g., walkability, traffic) with body
mass index (BMI) and CHD risk.1":1%%-111 Generally, the availability and proximity to recreation
facilities, >3 as well as living in neighborhoods with high densities or a variety of residential
land use (e.g., parks, play areas),'*!> have been associated with an increase in physical activity.
For rural residents, the few studies on the exercise environment show traffic safety, recreation
facilities, and trails are most consistently associated with physical activity behaviors.'*617 In the

food environment, factors, such as fast food density and presence of full-service grocery stores,
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show less conclusive results, which may be related to the complex interactions of cost, food
quality, convenience/access challenges, as well as nutritional value or portion sizes;*?"1!8 however,
national survey measures have shown a significant relationship between food insecurity and risk
for diabetes, hypertension, and higher odds of 10-year CVD risk, with particularly consistent and
strong associations among females.!'%!2 Overall, these factors create vulnerabilities in

populations through increasing stress and reducing food, exercise, and health resource access.®

1.4 Appalachian Context: Social-ecological and Sociocultural Factors

In addition to the documented factors that affect the CVD risk among women, studied
social-ecological and sociocultural factors from the Appalachian region shed light on the CV
health of women in the region. Based on Appalachian cancer research and other literature
throughout the region, individual, interpersonal, community, and policy level factors likely
combine to affect CVD prevention among rural Appalachian women.

Individual Level. For Appalachian women, identified individual-level factors affecting
preventive screening behaviors include: knowledge (e.g., causes of disease,*?! uncertainty of
guidelines,'?? and misinformation about disease'?>?4), perceptions (e.g., need for privacy;'?+1%8
lack of perceived need for screening;'?"% emotional reaction to the screening process, including
fear, worry, and embarrassment;*6:126.128.130-132 anq Jack of control over disease®*!) and skills (e.g.,
ability to manage and negotiate uncertainty*??). In rural areas, closer-knit communities and the

desire to not have an acquaintance involved in health-related decision-making increase body
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discomfort and worry of stigma, which supports the elevated need for privacy.*?>!3 However,
studies show the majority of demographics do not predict the receipt of certain types of screening
by this population*® and a gap exists between knowledge, attitudes, and beliefs and screening
behavior. These findings support a shift from individual-focused knowledge-based interventions
to the inclusion of social and contextual factors,122123.126

Interpersonal Level. At an interpersonal level, studies assert important figures in social
networks, such as friends, family, or providers, influence preventive screening decision-making
by Appalachian women.*?* Studies often cite the interpersonal factor of provider recommendation
and engagement,*¢12513% which can improve upon a knowledge-only approach.>® Patient-provider
interaction extends beyond messaging content to include factors that impact levels of trust and
comfort, such as provider gender and communication method.?2123126134 Eamjly history and
previous experiences with disease also play a role in screening decision-making.>*2":12% Qver time,
health experiences of family or friends may build-up an individual’s emotional response, such as
fear or worry, and in aggregate, exacerbate lack of screening at a larger familial or community
level.*3! In addition, family and providers play an intersecting role in screening decision-making;
while family may provide the origin of behaviors, providers influence behavior in a more proximal
manner.*®® Further research should seek to understand the role of social factors and to determine
how social relationships interact with individual and structural factors.126:133:135

Community & Policy Levels. Regional health disparities research identifies several
community-level challenges that prevent women from receiving screening, such as cost of
screening procedures and follow-up,*6:50124.126.130 access to insurance,’®!?* and access to

transportation.*?*'?° Effects of geographic isolation, such as high numbers of health professional
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shortage areas, affect whether women in the region receive preventive screenings.'® Factors like
primary care physician to county population ratios also predict higher rates of adverse outcomes
for women in the region.*® However, in Appalachian PA, with greater resources than many other
areas in the region, studies directly connect higher mortality rates to lower receipt of preventative
screenings.® This suggests access challenges alone may not provide the solution to decreasing
chronic disease health disparities or may involve complicated relationship with other aspects, such
as health insurance access and affordability.

Researchers should consider community-level factors within the health policy landscape.
For example, recent cervical cancer studies discuss how changing screening guidelines in 2012,
which reduced overall lifetime screening for women, affects perceived competency and trust in
providers by Appalachian women.*?? Additionally, while programs, such as PA Department of
Health’s WISEWOMAN and HealthyWoman provide free screening services to women at or
below 250% of the federal poverty guidelines,® these programs only reach a fraction of those
eligible. Unlike many Appalachian states, PA successfully passed Medicaid Expansion in 2015.1%
Subsequently, the number of women using these programs declined, and preliminary studies by
PA Cancer Control, Prevention, and Research Advisory Board (CAB) members suggest increased
access to health insurance is a major contributor to the decreased need for supplementary
screening.*% Newly insured women are able to go to providers that accept Medicaid, and anecdotal
evidence suggests that some of these women may be avoiding screenings in the anticipation that
they would not be able to afford deductibles if treatment is needed. While Medicaid Expansion is
beneficial for Appalachian women living in PA, particularly those without insurance through

employment, women whose closest providers are across state-lines may gain policies that do not
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carry across state boundaries. As a result, these women would have to travel farther to a PA
provider to receive affordable services.!® Understanding contextual policy-level effects on
screening behavior will be vital, as the country’s healthcare policy landscape continues to shift and

may result in many women once again needing these screening services.

Sociocultural Factors

As Appalachia is a region with rich cultural heritage, social values, and a place-based
identity, one must also consider how sociocultural factors affect both CVD risk and preventive
screening decision-making by rural Appalachian women.

Socioeconomic Status. As previously described, residents of Appalachian counties remain
economically disadvantaged with a per capita income at 74.3% the national average. Compared to
the national average of 14.8%, 17.2% of residents are in poverty, with some counties with rates as
high as 44.3%.4® Overall, these counties also have lower high school and college completion rates
and higher levels of unemployment than national averages.”® Studies continue to show that
community-wide income and education levels play a role in access challenges,?® exacerbating
existing difficulties with receiving affordable care, such as screenings tests, provided at an
appropriate health literacy level.

Local Economies. Historically, many counties in this region had one-industry dominant
economies, such as mining, forestry, agriculture, chemical industries, and other heavy industry,
which have dissipated in recent years leaving an economic gap many communities have struggled
to fill. In response to these concerns, the U.S. government formed the Appalachian Regional

Commission (ARC) in the 1960s to build capacity and improve economic conditions in this area.!4!
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The work funded by the ARC has addressed poor health precursors, such as geographic isolation,
low incomes, and limited education.*? However, despite these improvements, mortality rates for
a variety of health outcomes, including those for CVD, continue to diverge from the rest of the
country.**® Following the economic recession of 2008, the Appalachian region lost all of the jobs
it gained since 2000, which included a loss of 59,000 jobs in farming, forestry, and natural
resources.*** This lack of employment and stunted economic growth directly affects the poverty
that many families in the region experience and increases stress that contributes to mental and
physical health disparities, including CVD health outcomes among women.

Additionally, local industries often create health concerns and generate complicated
relationships Appalachians have with major regional employers. For example, the top five U.S.
states in tobacco production are in Appalachia, where it represents more than ten-percent of total
crops.1*2 Many families in these areas have a historical relationship with this industry, referring to
tobacco as the “Christmas crop,” and in some areas, more than 50% of individuals have some
personal connection to tobacco productions, sales, or use.'*? Other local industries in the region
also affect health, resulting in occupational hazards, unclean air, and toxic waste or farm run-off
that can affect water quality. As a result, Appalachians often hold complex relationships with local
industries, which are simultaneously creating health hazards and providing jobs that allow them to
support their families and stay in their home region.!*> These jobs may also provide the health
insurance that allows families to seek and afford healthcare. Health researchers working in the
region should consider how these complicated relationships affect both preventive health-seeking

behaviors as well as how it may affect subsequent treatment or intervention participation.
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Race & Ethnicity. Individuals, both within and outside the region, often consider
Appalachians to be a predominately white population with heritage tracing to Irish, Scottish, and
German settlers.*** While seven out of eight (~90%) of Appalachians are Non-Hispanic white,
other races and ethnicities also make-up portions of this population, which varies across the
region.**? Although most non-white populations of the region live in Southern Appalachia, African
Americans, Native Americans, Italians, Poles, Hungarians, French, Jewish, and other populations
exist in various parts of Appalachia.'** African Americans make up the largest minority group in
the region. Bolstered by Frank X. Walker publishing “Affrilachia” in 2000, a culture supporting
identity as both African American and Appalachian has a growing following, which includes poets,
authors, and musicians, who demonstrate that they too are a part of this region while offering a
uniquely African American perspective.}*® Latino populations are also growing in certain areas,
particularly in the southern parts of the region,'* and Native Americans live throughout the region
including in the Appalachian portion of North Carolina, which is the home of the Eastern Band of
the Cherokee Nation. Notably, Northern Appalachia is home to Amish and Mennonite
communities, which have their own culturally distinct practices and beliefs. 44146 Within the larger
cultural characteristics of Appalachia, each of these races, ethnicities, and cultural groups have
their own history and traditions that need to be considered in the provision of healthcare, including
CVD screening, throughout the region.

Culture & Social Values. A cultural practice in Appalachia, storytelling may generate
social norms for receipt of preventive measures, as the experiences of family, friends, and
community members perpetuate over time creating negative perceptions of screening outcomes. '3

Additionally, while federal programs promote culturally competent care, physician shortages in
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rural areas persist and often result in providers, some from outside the U.S., to fill positions in a
transitory manner.**” The cultural divide between providers and residents in the region reduces
trust and increases miscommunication in health decision-making, such as preventive screening.'%
While not accurate for all Appalachians, male-dominated industries, such as mining and steel
production, historically provided the major source of employment in the region. This structure

created family roles with patriarchal heads of households;4®

aspects of this structure still manifest
today, where some women remain reliant on male partners for income, transportation, and
decisions to receive care.*> However, for many Appalachians, economic and social changes have
resulted in more egalitarian relationships, where patriarchal dominance is seen as a facet of
previous generations.'*® Studies also reference high levels of religiosity as an important cultural
facet; however, faith and religious affiliation are not barriers for receipt of healthcare or screening
and, rather, provide a positive, protective factor for those with a disease diagnosis and in
intervention development.*+!42 Finally, the region has a reputation for its mistrust of outsiders,
which includes health care providers; 2518 however, researchers have successfully built trust
through displaying non-judgmental and respectful knowledge of Appalachian lifestyles and
community-engaged methods. 4

Studies also acknowledge the role of traditionally-identified Appalachian social values
within the decision-making process for screening. Four relevant Appalachian characteristics are:
independence, ethic of neutrality, familism, and personalism.**® In health decision-making, self-
sufficiency takes precedence, and in many cases, Appalachians view social programs as charitable

causes to avoid.}*® Additionally, Appalachians value assistance from family, friends, or even

churches over formal healthcare structures, and family takes priority over individual needs.'*® A
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neutral ethic reflects the avoidance of interfering in other individuals’ personal business and, in
healthcare, can manifest as a reluctance to perform prescriptive behaviors, such as screening.'4®
Finally, Appalachians value a person-based focus to health issues rather than a disease-focus. In
some cases, this person-centered approach generates a present-day orientation to health issues that
can be interpreted as fatalism; however, studies argue that life circumstances may justify this
viewpoint as a rational response.'?310 Importantly, while these values exist in aggregate in
Appalachian populations, they do not necessarily transfer to the individual level,** and while these
beliefs may affect a decision to preventive screenings, the complex interaction of circumstances
requires fuller consideration of context.?®

Appalachian Identity. A good portion of the literature on Appalachian culture is from the
1950s to 1970s, representing a dated perspective.'#® These works, such as by Thomas Ford in 1958,
focus on characteristics that have become common place in describing Appalachian populations,
such as the noted social values (e.g., fatalism, religiosity, individualism, and self-reliance).'4°
Despite refuting the existence of fatalism and purporting the positive effects of religiosity in these
earlier works, such studies influenced future researchers to focus on these facets in their work,
some of whom still continue to depict Appalachia in research in inaccurate ways.'*® These
characteristics, as well as a lack of modernization and isolation from the mainstream, have formed
stereotypes present in media representations of the region (e.g. Deliverance, Duck Dynasty, Here
Comes Honey Boo, etc.).1 These “hillbilly” archetypes proliferate representations of Appalachian

culture and identity’** and serve to misrepresent the diverse and varying types of individuals that

call this region home or who identify as from Appalachian families.
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Appalachian identity holds unique characteristics. Researchers have chosen to define who
is and is not ‘Appalachian’ differently based on either a place-based or self-identified definition.
As a place-based identity, questions often remain for who truly is Appalachian and whether family
heritage or residence play a more distinct or important role.!** In ARC reports, all individuals
living in an Appalachian county are considered to be of Appalachian identity; however, this loses
the nuance of those who come from Appalachian heritage but moved to outside areas for work or
education or those who live in the region but either recently located there or more strongly identify
with other elements of their identities. For example, Obermiller has conducted extensive research
on urban areas outside Appalachia that are home to individuals of Appalachian heritage who
experience many of the same health disparities as those currently living within the region.*?%
Many such individuals live in cities like Detroit, Cleveland, and Chicago due to familial migration
on what has been called the “Hillbilly Highway,” when millions of Appalachians moved north
between 1910 to 1960 to find jobs in industry.

The complicated nature of Appalachian identity continues to develop in American culture,
as seen by the success of J.D. Vance’s recent best-selling novel Hillbilly Elegy: A memoir of a
family and culture in crisis. While dominating the books sales market in the wake of the 2016
presidential election, reviewers and scholars familiar with Appalachian culture and identity spoke
to the unfortunate effects of this limited view of Appalachia continuing to be represented in the
mainstream media.'> The pervasive nature of these stereotypes has led some researchers to find
that individuals may initially object to being referred to as Appalachian in an effort to reject these
unflattering depictions.*® However, many individuals have great pride in their connection to this

region, and a powerful sense of place attachment plays an important role for many who do identify
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as Appalachian.'¥? This important place-based connection in Appalachian identity should be
considered by researchers when understanding the contributors to health behaviors for outcomes

such as CVD as well as in the development of interventions to improve screening or treatment.

1.5 Cardiovascular Disease Screening

With a focus on risk factors broadly across populations rather than risk specific to women
or the Appalachian region, the screening process for CVD typically involves a series of steps taken
by providers in the context of a medical-related visit. This process generally involves: 1) asking
about current lifestyle factors, such as smoking, diet, physical activity, and alcohol use; 2)
conducting measurements of blood pressure as well as height and weight (BMI) or body fat to
assess obesity; or 3) ordering blood tests to assess cholesterol and glucose levels.!” See Table 2
for a summary of the recommended screenings by the American Heart Association along with the

frequency and age for beginning screening. The information gathered from these screenings can

Table 2. American Heart Association’s Heart Disease Screening Recommendations (since 2014)

Recommended Screenings How Often? Starting when?
Each regular healthcare visit or at least once
Blood pressure every 2 years if blood pressure is less than Age 20

120/80 mm Hg
Cholesterol  (‘‘fasting  lipoprotein Every 4-6 years for normal-risk people; more
profile” to measure total, HDL and LDL  often if any you have elevated risk for heart Age 20
cholesterol, and triglycerides) disease and stroke

Weight / Body Mass Index (BMI) During your regular healthcare visit Age 20

As needed to help evaluate cardiovascular risk.
Waist circumference This is a supplemental measurement if your Age 20
BMI is greater than or equal to 25 kg/m2.

Blood glucose test At least every 3 years Age 45

Discuss smoking, physical activity, diet  Each regular healthcare visit Age 20
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then be used to calculate a risk score. A variety of tools can be used to calculate this score; for
example, the Pooled Cohort Atherosclerotic Cardiovascular Disease (ASCVD) Risk Equations,
the Framingham Risk Score (FRS), and the QRISK®2/QRISK®3 are three commonly used
measures.'® These tools use differing source populations to generate a risk score for an individual.
Most of these tools involve the input of age and sex, and some can adjust the score based on family
history or ethnic origin. For example, the Framingham model uses a nationally representative
sample, which performs well in white and Black populations but poorly among some other
racial/ethnic groups.'®>® However, these traditional risk algorithms tend to underestimate cardiac
risk for women compared to men.*®

For more in-depth CVD screening, physicians may also use imaging (e.g., CT scans or
ultrasounds), electrocardiography, biomarkers (e.g., CRP, IL-6), or genetic screening; however,
these are much more resource and time intensive. In recent years, subclinical measures have been
utilized to assess coronary artery calcium (CAC) scores and the development of atherosclerosis;
several measures can be used to capture different aspects of atherosclerosis progression, including
carotid intima-media thickness (cIMT), adventitial diameter (CAD), and arterial stiffness via
measures such as brachial-ankle pulse wave velocity (baPWV). Collectively, these measures can
give researchers or providers a sense of an individual’s arterial thickening and the presence of
plaques.”® While these measures are now frequently used in research, regular use for clinical
purposes and their applicability across risk-groups as well as sex or racial/ethnic groups is still up
for debate.?>

One easy guide for CVD primary prevention is the American Heart Association’s Life’s

Simple 7 index, which uses the major screening areas of: smoking, BMI, physical activity, diet,

26



total cholesterol, blood pressure, and glucose to calculate a patient’s cardiovascular health.!®
Those middle-age patients who meet more of the Life’s Simple 7 criteria have substantially lower
lifetime risk of heart failure; a tool such as this, that does not involve more invasive or intensive
testing, is valuable to inform lifestyle behaviors or other recommendations.®® In addition to
generating overall risk scores, healthcare providers use the screening test results to determine the
necessary follow-up steps for patients using guidelines, such as those set by the U.S. Preventive
Services Task Force (USPSTF), the American College of Cardiology, and the American Heart
Association.?>® The rates of receiving these preventive screenings vary across type of screening
and by population. For example, one study shows that only 56% of all adults and 93% of
hypertensive patients had blood pressure screenings in the recommended 2-year span.'®’
Additionally, cholesterol screenings at the recommend 5-year intervals vary in practices from 45
to 88%.%8 Notably, women receive screenings at lower rates than men across all risk levels, 53159
Beyond the screening process itself, healthcare providers have no guarantee that patients will
follow-up on any recommendations or referrals given to improve CVD risk.

Understanding the factors that affect the receipt of these screenings is key to unlocking the
challenges in the subsequent referral and preventive health behavior pathways to reduce CVD risk.
This is particularly important among women, who experience higher rates of asymptotic cases and
simultaneously receive less screening from healthcare providers. In response to the high risk
women face for CVD events, the CDC started the WISEWOMAN program in 2008. This program
is available in the 19 states and two tribal organizations that participate in the NBCCEDP (National
Breast and Cervical Cancer Early Detection Program).'®® Five of these programs exist in

Appalachian states, including Pennsylvania, West Virginia, North Carolina, South Carolina, and

27



Alabama.’®® PA has 21 facilities throughout the state, including eight in rural counties (all
Appalachian).1%:162 This program aims to improve heart disease and stroke prevention by focusing
on risk factors, such as blood pressure control, by offering free screening in participating locations,
free lifestyle programs through community-based organizations, and referrals to free or low-cost
CVD resources.’® As such programs are reliant on referrals made by health providers and
community-outreach, understanding barriers and facilitators women experience related to
receiving CVD screenings could directly inform the types of services that programs like
WISEWOMAN offer to help alleviate challenges rural Appalachian women face in preventive

health decision-making.

1.6 Theoretical Framework: Social Cognitive Theory and Grounded Theory

Currently, no specific theoretical frameworks exist that describe the complex interplay of
the multilevel factors that contribute to CVD health among women in rural Appalachia. Individual,
interpersonal, community, sociocultural, and biological experiences likely contribute to these
outcomes, but little is known about the extent to which each impacts and interacts with one another
or the primary determinants that contribute to these disparities. In the existing literature focused
on the health of women in the region, authors cite a number of health theories with social and/or
behavioral components to help explain the behavioral health patterning seen among rural
Appalachian women. These theories range from: Social Determinants of Health,*®? the Integrated

Behavioral Model,'?® Models of Service Utilization,*” Consumer Information Processing Theory,>
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Social Cognitive Theory,? Health Belief Model,'641% Transtheoretical Model,'* and Theory of
Communication and Uncertainty Management.*?? While all of these theories have merits, a theory
like Social Cognitive Theory is able to connect the social, environmental, and personal factors

together with behavior to reflect their relationships with health outcomes.

Social Cognitive Theory

A useful underlying theory to examine is the reciprocal determinism facet of Social
Cognitive Theory. As described by Bandura’s work in the 1980s, reciprocal determinism
describes how a person's behavior both influences and is influenced by personal factors and the
environment.*%® For CVD among rural Appalachian women, the behavior being assessed is
receipt of preventive CVD screenings, which covers the previously described checks for health
outcomes and self-reported behaviors,*® including: labs/blood tests (e.g., cholesterol, blood
glucose); body measurement screens (e.g., blood pressure, BMI, waist circumference); and
checks of lifestyle behaviors (e.g., smoking, diet, physical activity).!” These behaviors are
mediated at an individual level by both personal characteristics, such as age, education level,
race/ethnicity, health insurance status, and income as well as personal beliefs and attitudes, such
as perceptions of barriers and facilitators to screening. Additionally, the behavior is affected by
the external environment, which includes the physical environment, such as medical resources
(e.g., hospitals, rural health clinics, and Federally Qualified Health Centers [FQHCs]) and

preventive resources (e.g., spaces for physical activity, the presence of grocery stores and
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affordable foods, and the social environment). See Figure 2 for a visual depiction of how these

elements relate to each other in a reciprocal fashion and lead to increased risk of CVD mortality.

Behavior: )
Receipt of Preventive
Cardiovascular Disease Screenings
1) Lab/blood Tests
2) Body Measurement Screens
3) Lifestyle Checks
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Environment: Disease
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Barriers and Facilitators to 0 ities/Social
Screening pportunities/Socia
Associations
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Figure 2. Reciprocal Determinism of Preventive CVD Health among Appalachian Women

Grounded Theory

Within the existing literature for women in the region, a number of studies utilized
qualitative research approaches (e.g., interviews, focus groups) to study the health experiences of
rural Appalachian women; however, only one of these articles focused specifically on heart disease
within this population,'®” with a majority focusing on cervical cancer-related behaviors and
experiences.'?4130134168 \wjthout a specific theoretical framework in place for CVD risk and related
social and behavioral experiences, grounded theory provides a platform for rigorously exploring
an individual’s perspectives and experiences. A grounded theory approach allows one to use an
inductive and iterative approach to develop a conceptual framework, which is particularly useful
when exploring concepts that do not currently have an existing framework.'%%"% Qualitative
research utilizing a grounded theory approach can help to build a new, comprehensive framework

based on the experiences of individuals. Such a framework would be useful to then provide a
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guidebook for new interventions to increase preventive screening and to ultimately reduce CVD

risk among rural Appalachian women.

1.7 Dissertation Aims

Dissertation Aims and Papers

This dissertation follows a three-paper format and includes six chapters: this introduction
(chapter 1), paper 1 (chapter 2), research methods (chapter 3), paper 2 (chapter 4), paper 3 (chapter
5), and a discussion bringing together novel mixed method findings and future directions for

research (chapter 6). The three papers reflect the three primary aims of this dissertation, which are:

Aim 1: Identify and summarize existing women’s health research in Appalachia.

The second chapter includes the first paper, which is a rapid scoping review of peer-
reviewed published articles on the health of women in Appalachia. The aim of this paper is to
identify and summarize existing women’s health research in Appalachia from 2000 to 2019,
including health topics, study populations, theoretical frameworks, methods, and major findings.
Understanding the current status of the range of health issues that affect women is important in
developing needed programs and services, guiding future research, and creating a holistic view of
women’s health in the region. Due to the dearth of literature on CVVD among Appalachian women,
this scoping review provides overall context for the health of women in Appalachia with relevant

thematic areas to explore specific to CVD in research.
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Aim 2: Assess the association of county-level resource distribution, including medical,
preventive, and socioeconomic factors, with CVD mortality for women in Appalachian PA.

The fourth chapter includes the second paper, which involves geographic information
system (GIS) mapping and spatial analysis with secondary data to assess the spatial clustering of
medical (e.g., hospital/clinic locations) and preventive (e.g., healthy food retailer density,
recreation facility density) resources with CVD mortality for women. The aim of this study is to
assess the association of county-level resource distribution, including medical, preventive (e.g.,
food and recreation environments), and socioeconomic factors (e.g., median household income),
with CVD mortality for women in the Northern Appalachian PA counties. These analyses will
identify differing patterns of resources and their role in the CVD mortality among women in the

rural Appalachian counties of PA.

Aim 3: Uncover the range of perceived barriers and facilitators to CVD prevention and
community-specific interventions among rural Appalachian PA women.

The fifth chapter includes the third paper, which utilizes concept mapping, a participatory
mixed method, to explore the perceptions of women in three rural Appalachian PA counties
(N=71)around factors that contribute to the CV health of women in their community. The aims of
this paper are to identify: 1) the range of perceived barriers and facilitators to preventive CVD
health by rural Appalachian PA women; 2) the relationship between individual, social, and
environmental-level factors identified as important for CVD prevention; and 3) potential

community-specific interventions to improve CVD prevention among Appalachian PA women.
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2.0 Place, Power, and Premature Mortality: A Rapid Scoping Review on the Health of

Women in Appalachia

2.1 Abstract

Appalachian women continue to die younger than in other U.S. regions. We performed a
rapid scoping review to summarize women’s health research in Appalachia from 2000 to 2019,
including health topics, study populations, theoretical frameworks, methods, and major findings.
We searched bibliographic databases and included articles that were: (1) on women’s health in
Appalachia; (2) published January 2000 to June 2019; (3) peer-reviewed; and (4) written in
English. Two coders reviewed articles to create summary tables comparing variables of interest.
This search revealed 81 articles, which primarily focused on cancer disparities (49.4%) and
prenatal/pregnancy outcomes (23.5%). Many of these studies took place in Central Appalachia
(e.g., 42.0% in Kentucky) with reproductive and/or middle-aged women (82.7%). Half of the
studies employed quantitative methods, and half used qualitative methods, with few mixed method
or community-engaged approaches (3.7%). Nearly half (40.7%) did not specify a theoretical
framework. Findings included complex individual, interpersonal, and community-level factors
across health topics. Future studies should: 1) systematically include Appalachian women across
life stages from under-represented sub-regions; 2) expand the use of rigorous methods and
specified theoretical frameworks to account for complex interactions of social-ecological factors;

and 3) build upon existing community assets to improve health in this vulnerable population.
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2.2 Introduction

Appalachian women face high proportions of uncontrolled risk factors, decreased life
expectancy, and increased chronic illness compared to the nation as a whole.1%111318 Appalachian
health disparities persist in part from limited research concerning the complex interaction of
multilevel factors shaping the health of women across the Appalachian region. Advancing health
equity in Appalachia rests upon understanding the foundational work in the current literature
surrounding factors influencing Appalachian women’s health. Uncovering the range of factors
affecting the health of Appalachian women will contribute to the development of effective
interventions capable of increasing life expectancy and improving health equity among women in
this under-resourced region.

The Appalachian region includes 420 counties spanning 13 states from Mississippi to New
York; the region’s population is 42% rural, compared to 20% of the U.S. population.® Residents
of Appalachian counties die younger from preventable causes than those from non-Appalachian
counties; reports from the Appalachian Regional Commission (ARC) indicate premature mortality
rates 25% higher in Appalachia than the U.S..> While progress has been made in the region on
various economic indicators, challenges remain, including low income and educational attainment
and high rates of poverty and unemployment.> As in many other largely rural areas, these
socioeconomic disparities reflect, and contribute to, significant health inequities; however, the
improvements in health outcomes across the U.S. from 2008 to 2014 outpace those in the
Appalachian region, resulting in widening gaps from the rest of the country in areas like chronic

disease and infant mortality rates. The Appalachian region has higher rates of heart disease, cancer,
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chronic obstructive pulmonary disease (COPD), injury, stroke, diabetes, and suicide, with
markedly higher rates of mortality due to poisoning (e.g., drug overdoses) than national averages.?
In 2017, the ARC found that the Appalachian region performs worse than the U.S. as a whole on
33 of 41 health indicators. Additionally, Central Appalachia has particularly high premature
mortality rates, which are 69% higher than the U.S. rate,? and across the entire Appalachian region,
premature mortality rates are 40% higher in rural counties compared to metro counties and 42%
higher in distressed counties compared to those that are non-distressed,? which further supports
the exploration of socioeconomic, demographic, and contextually-based factors to understand
health burdens, particularly in highly rural areas.

Due to a complex combination of individual (e.g., personal choice and characteristics) and
contextual factors (e.g. socioeconomic and political environments), mortality rates among women
are higher in the Appalachian and southeastern U.S. states than their counterparts.t’* For example,
despite recent national attention to high levels of “diseases of despair” in Appalachia, including
negative consequences from substance use such as alcoholic liver disease and cirrhosis as well as
overdose from prescription and illegal drugs,*’?1"® few studies examine the effect of these health
burdens on women in the Appalachian region. While overdose burden is lower among females
than males in the region, the disparity for overdose between Appalachian and non-Appalachian
counties is even greater among females than males, including double the rate among those age 35-
54 and a 92% higher rate among those age 25-34.1"® Such findings suggest researchers should
include sub-analyses focusing on sex or gender-based differences in health burdens and include
intentional elements in studies to assess the explanatory factors affecting burdens for women
specifically.
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Little is known about how barriers and facilitators to health in the Appalachian region, such
as social and geographic isolation, affect women. As people live longer and rural communities
become disproportionately older, more individuals, particularly women, experience periods of
time living alone with reduced social interactions.®® Chronic social isolation is associated with an
increase in high blood pressure, smoking, obesity, and ultimately increased morbidity and
mortality. Additionally, the effects of geographic isolation, such as health professional shortage
areas (e.g., 39% of Appalachian counties lack the minimum number of primary care providers and
20% of counties do not have a hospital), often affect whether individuals in the region receive
treatment or preventive screenings.'3 While policies, practices, and political power vary by state
in the region, compared to men, women may be more greatly hindered due to lack of resources
including employment opportunities and access to transportation and insurance.

Appalachian women’s barriers for accessing health services may, in part, trace their origins
to the male-dominated industries, such as mining and steel production, which historically have
provided the major source of employment in the Appalachian region. For many residents, this
structure created family roles with patriarchal heads of households;*® aspects of this structure
remain today, where some women may rely on male partners for income, transportation, and
healthcare decisions.*®*> However, for many Appalachians and rural residents, changing economic
and social structures have promoted more egalitarian relationships.*® As with many populations
who have experienced underrepresentation in formal power structures, women in Appalachia are
not regularly consulted on their health needs and present a relatively absent voice in the literature.
Instead, perceptions of women in Appalachia often stem from stereotyped images of mountain

matriarchs, isolated and self-sacrificing for their families, or of immoral and ignorant young
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women who are frequently pregnant.t’* By not discussing the nuances of being an Appalachian
woman, including diversity of lived experiences and corresponding health needs, public health
professionals miss a vital opportunity to uncover important risk and protective factors as well as
to develop interventions with the engagement of Appalachian women.

Long aware of the health concerns in their community, Appalachian women historically
have been activists and advocates for health. Tracing roots back to lay-midwives, commonly
referred to as ‘granny women,” women served as birthing coaches and used herbal remedies for
many health issues.?6-28 Similar to African American granny midwives of the southern U.S., granny
women were highly respected in communities and provided vital, otherwise unavailable, care.?”?
Successful efforts increased residents’ access to care by using community-driven, culturally-
sensitive approaches. The major health issues tackled by the efforts of Appalachian women include
prenatal care, violence, alcoholism, basic health needs (e.g., clean water), chronic diseases (e.g.,
black lung and diabetes), and mental health issues, reflecting a number of challenges experienced
in rural areas.

While the work of community advocates and a growing research literature have increased
attention to the Appalachian region’s health needs, little is known about the risks, protective
factors, and population-specific interventions needed to improve the health of women. The most
recent ARC report provides vital health statistics of the region; however, subgroup analyses by sex
or gender are less frequently discussed, with the exception of some aspects of reproductive health
(e.g., teen birth rates, sexually transmitted infections) and cancers that primarily affect females
(e.g., mammography screening rates).? Understanding the current literature concerning the range

of health issues that affect women is important in developing needed programs and services,
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guiding future research, and creating a holistic view of health in the region. We performed a rapid
scoping review of peer-reviewed literature to summarize the state of literature on women’s health
in Appalachia from 2000 to 2019, including health subjects, temporal patterns, study locations and

populations, theoretical frameworks, and methods.

2.3 Materials and Methods

We conducted a rapid scoping review to identify relevant peer-reviewed articles. A scoping
review serves a different purpose than a systematic review; scoping reviews are useful for
providing an overview of available research, particularly for a topic that has not been explored in
a comprehensive way or has diverse elements.}”>17® Rather than answering a specific question
through the assessment of methodological rigor or evidence of best practices as in a systematic
review, scoping reviews focus on emerging evidence and can be used to assess gaps in the literature
or clarify questions for future systematic reviews.'’”” Rapid reviews, with accelerated review
processes and streamlined methods following the structure of a scoping review, are valuable in
assessing what is known about existing policies, practices, and research in a timely manner while
maintaining high quality standards.*’® Given the limited number of publications focusing on the
health of Appalachian women and the dearth of existing reviews on this topic, we conducted a

rapid scoping review to gain a novel scope of what exists in the current literature.

38



Data Sources

We obtained literature from three bibliographic databases: PubMed, PsycINFO, and
Google Scholar. We selected these databases to capture literature focused on health and medicine
(PubMed, which includes MEDLINE articles) as well as information on behavioral and mental
health found in the social sciences, nursing, and related fields (PsycINFO); the inclusion of the
Google Scholar search also allowed us to identify articles published in less renowned journals or
smaller university presses that may not be indexed in traditional bibliographic databases,'’® which
is consistent with the broad search goals of a scoping review. Our search included the terms: health
services accessibility/access to health care, women’s health/women’s health services/maternal
health services, female, Appalachian region/Appalachia, and Appalachian women (Appendix A).
As the MeSH heading, a hierarchical heading used for indexing in PubMed, for ‘Appalachian
Region’ pulls articles linked to any portion of the 13 states in Appalachia, we added search terms
for ‘Appalachia’ in the title or abstract to eliminate the majority of irrelevant articles. We did not
include specific health topics in this search to broadly capture research discussing health and health
services among women in Appalachia.

In our search, we included the gender-based term ‘women’ and the sex-based term ‘female’
to capture as many articles as possible. We recognize these terms vary in meaning and should be
used in differing contexts; we primarily use ‘women’ to be inclusive of all who identify as women,
unless data sources specify a sex-based determination (e.g., death certificates). Additionally, we
acknowledge that including the term ‘Appalachia’ in our search restricts our sample to articles
with an intentional focus on the region and may miss studies conducted without that focus, even if

the study occurs in an Appalachian-designated county.
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After the initial literature identification, we searched article bibliographies for additional
studies. The first author conducted the initial search and abstract review, and both the first and
second authors read and abstracted information from the identified full text articles. The rapid
search was initially conducted in February 2017 with subsequent rapid updates to identify
additional recent publications in February 2018 and June 2019. We consulted with Public Health
Informationists from our University’s Health Sciences Library System for input and guidance

regarding the search strategy.

Inclusion and Exclusion Criteria

Acrticles had to meet the following inclusion criteria: (1) focused on health behaviors, care,
or services for women in Appalachia; (2) published from January 2000 to June 2019; (3) peer-
reviewed; and (4) written in English. We excluded studies without reported data findings (e.qg.,
literature review or commentary articles) as well as dissertations and non-peer-reviewed

publications. Overall, we identified 81 articles that met the inclusion criteria (see Figure 3).

Data Extraction

In a scoping review, data extraction follows a data charting process, which includes general
information about the study such as the population, methods, design, and important results.1” As
scoping reviews identify and describe the available research and do not assess the quality of
methods or evidence,'”® we focused on charting data for major study categories. Two primary

coders reviewed the final set of articles (JT and LR) with assistance from a third coder (MD). The

40



reviewers abstracted descriptive information from each study and entered the determined

information into an excel document that served as a tracking sheet (Appendix B).

Data Synthesis

As scoping review data charting processes can be edited post hoc,'>1’® we co-reviewed a
sub-sample of the identified articles to ensure consensus as well as to expand and refine the data
charting categories and ways of documenting relevant information. The reviewers resolved any
inclusion and coding concerns in collaboration. The collected descriptive information included:
health topics of focus, years of publication, study locations (e.g., Appalachian state and rurality),
study populations (e.g., age or health status), methods and theories utilized by the researchers, and
major study findings. The latter we categorized according to the social-ecological framework
levels (e.g., individual, interpersonal, community, and societal factors), as scoping reviews require
a framework or thematic construction to present the important results'’”® and the social-ecological
framework provides an established way to depict a variety of multilevel factors affecting health
outcomes. We then reviewed these categorizations to assess the co-occurrence of codes across

multiple levels within articles to further describe the interconnectedness of factors.
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2.4 Results

Health Topics by Year

Overall, articles focused on cancer disparities (49.4%) with a particular focus on cervical
cancer (27.2%).46:47:50,121,122,124,126,129,130,134,135,168,180-188 \jany of the remaining articles focused on
cancer-related risk factors, such as Human Papillomavirus (HPV; 16.0%),123:131.184189-194 gmpking
(16.0%),1631%5203 or prenatal or gynecologic care (23.5%).%8199-201203-218 See Figure 4 for a
summary of the reviewed health topics divided by decade of publication; these topics are not
mutually exclusive, as one article may discuss multiple health topics. Only ten articles (12.3%)
focused on other chronic diseases such as cardiovascular disease and diabetes,1:2325136:167.216,219,220
while increasing numbers of more recent studies focus on mental health (8.6%),40:41:202209.214

substance use (7.4%),36:37218221.222 gnd intimate partner violence (6.2%).3839:215

Locations of Study

Figure 5 provides information on the geographical distribution of studies included in this
review, including the percent of counties in each state that are economically distressed or at-risk
of economic distress (data for fiscal year 2020, as the most up-to-date information at the time of
publication) as determined by the county economic classification updated annually for monitoring
by the ARC.??®> Many of the included studies take place in Central Appalachia, where economic
disparities and inequities are even higher than other parts of the region, including portions of states
like Kentucky (34, 42.0%),445131.135.183,191224 Tennessee (18, 22.2%),199.200205206211 Qhjg (15,

18.5%),46:47:134168 and West Virginia (13, 16.0%).23201225 Notably, none of the identified articles
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take place in Southern Appalachia (e.g., Mississippi, Alabama, Georgia, and South Carolina), and
very few take place in Northern Appalachia, with none in New York or Maryland and a small
number in Pennsylvania (4, 4.9%).%84° Several studies include multiple states, with five covering
the entire region. Additionally, reflective of the rural character of the Appalachian region, a large
proportion of the identified studies (33, 40.7%) include a focus on rurality either within the

population of focus or in implications for consideration from study findings.

Populations of Study

The population characteristics of the studies disproportionately focused on women’s health
at certain stages of life. The majority focus on those of reproductive or middle age; 82.7% of
studies (67 of 81) include women between age 18 and 55. As study recruitment populations may
intersect multiple age categories, approximately half of the articles also include women of over
age 55, including many that generally recruited women over age 18 (46, 56.8%). However, few
identified studies include individuals under the age of 18 (6, 7.4%). Reflective of the health topics
covered, nearly one-third of the articles have inclusion criteria focused on reproductive status (25,
30.9%) or cancer history (12, 14.8%). Additionally, those articles that disclose a racial or ethnic
breakdown are majority white with a few including a specific income-based inclusion requirement

(6, 7.4%).

Methods Used
Across the 81 reviewed studies, half of the authors used quantitative methods (40, 49.4%),

and half used qualitative methods (41, 50.6%). Those who employed quantitative methods
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primarily used survey collection (29) with significantly fewer using surveillance methods (6),
medical chart reviews (5), intervention studies (4), and spatial analyses (2). Those who utilized
qualitative methods primarily conducted interviews (35) with fewer using focus groups (11),
ethnographic case studies (1), and story circles (1). Some authors employed a mixed method

approach (7), and few authors explicitly mentioned the use of community-engaged approaches (3).

Theoretical Frameworks

Authors referenced a number of health theories with social and/or behavioral components
to help explain the health patterns of women in Appalachia. These theories included: Health Belief
Model (5),1641% Social Determinants of Health (5),'%% Transtheoretical Model (5),* the Social
Ecological Model (2),* the Integrated Behavioral Model (2),'>* PRECEDE-PROCEED (2),?
Self-Regulation Model (2),*®? and Theory of Planned Behavior (2).131%! A large portion of the

studies (33, 40.7%) did not specify any theoretical framework.

Major Findings in the Social-Ecological Framework

We organized results into distinct levels according to the social-ecological framework, as
the levels of influence in this framework align well with intervention implications. We summarized
the combination of individual, interpersonal, community, and society-level factors related to health
outcomes and behaviors for women in Appalachia that were addressed in the studies included in
our analysis. Figure 6 illustrates how these thematic findings and implications fit into the levels

of the social-ecological framework.
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Individual Level. Study findings identified individual-level factors for health outcomes

121

and behaviors including: medical knowledge (e.g., causes of disease,”* uncertainty of

122

guidelines,'?? misinformation about disease!?*?4), attitudes/perceptions (e.g., need for privacy;*?*

128 Jack of perceived need;'?’'* emotional reaction, including fear, worry, and
embarrassment,#6:126.128.130-132 |5¢k of control over disease®!) and skills (e.g., ability to manage and
negotiate uncertainty??). In rural areas, some studies suggested that the desire to avoid having an
acquaintance involved in health-related decision-making increases body discomfort and worry of
stigma, supporting the elevated need for privacy.?>'* Additionally, authors referenced the role of
health literacy,®” one’s medical history (e.g., pregnancy outcomes,204212217 gypstance
use,3"218222 mental health,*+202215226 chronic disease?®?1%%2%), and identifying oneself as
Appalachian'® as important determinants of health behaviors and outcomes. Authors also
referenced the role of an individual’s financial and employment status,® which can affect access
to insurance, transportation,! and childcare.'?3

Interpersonal Level. Study findings described important figures in social networks, such
as friends, family, or providers, who influence the health of women in Appalachia.*?* Authors cited
provider recommendation and engagement;*12513% a5 well as nuances of patient-provider
interactions impacting trust and comfort, such as provider gender and communication
method.1?2123126.134 St dy results also suggested that family history and previous disease
experiences play a role in the health of women.>%2712% Qver time, health experiences of family or
friends may build-up an individual’s fear or worry and, in aggregate, exacerbate lack of preventive

behaviors at the familial or community level.'*! Study findings described women’s familial roles,

such as caretaking responsibilities,??? relationship history,®” and power in relationships??! as factors
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that impact health. For those of older age, authors suggested that social isolation may be a complex
concept, where women may prefer to age in their homes even if it means geographic or social
distance from others.??’ In addition, family and providers played an intersecting role in health;
while family provided the origin of behaviors, providers influenced behavior in a more proximal
manner.>® Generally, study results suggested further research should investigate social factors and
determine how social relationships interact with individual and community factors.126:133.135
Community & Societal Levels. The study findings also included several community-level
challenges that prevent women from receiving healthcare, such as policies specifying the cost of
procedures and follow-up,46:5%:124126.130 50cess to insurance, 124 and access to transportation, 2312
Health professional shortage areas and other effects of geographic isolation also affected whether
women in the region receive healthcare;'* study findings described factors like primary care
physician to county population ratios that predict higher rates of adverse outcomes for women in
the region.*®” Additionally, researchers noted the lack of specialized services for women, including
those affecting oral®*42?® or mental health.#1292215226 Beyond access-related challenges, authors
noted quality of care available to women as an important consideration.'?>134202216 Broadly,
authors noted policies and industries affecting availability of economic opportunities and
community assets that relate to population health. In conjunction with availability of services and
resources, study findings showed that high levels of religiosity*®22%521® and cultural
practices'®122022% serve as protective factors for health issues and help women combat historical
trauma and stigma at a community-level 36183222230 \When considering these higher level factors,
authors recommended place-based interventions and programs that take into account local policies,

assets, cultural beliefs, and community characteristics,5:222:227:229
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Co-occurrence of Levels. Across the sample of articles, authors most commonly explored
the intersection between individual-level behaviors, health outcomes, or decision-making and the
interpersonal factors listed above (e.g., influences related to family, partners, and providers; 49.4%
of articles). The connections among individual-level factors and community-level factors,
particularly those related to access (e.g., cost, transportation, health professional shortages), were
also regularly investigated (25.9% of articles). Though less often explored, a few authors connect
the interpersonal and community-level factors, particularly when discussing the influence of social
isolation or social capital on women’s health.!4?22231 Qccasionally articles exploring the
intersection of individual health and societal factors (e.g., social norms, religiosity, and policies;
11.1% of articles) also investigated how interpersonal interactions shape the norms®123:213 that

influence health behaviors among Appalachian women.

2.5 Discussion

Many of the studies included in this analysis focused on prenatal care and cancer-related
factors, which reflect the priorities and stories of early healthcare providers and researchers. With
the establishment of the Appalachian Leadership Initiative on Cancer (1992-2000), which led to
the Appalachian Community Cancer Network, funding for cancer-related disparities research has
greatly increased.®*3® This increased support for cancer research is particularly applicable for
cervical, colorectal, and lung cancers, cancers from which Appalachian population suffer

disproportionately compared with non-Appalachian populations.>® Research on substance use,
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intimate partner violence (IPV), and mental health has increased in recent years, which could
reflect increased prevalence and awareness of the conditions leading to enhanced national funding
priorities and growing interest in “diseases of despair.”*’>1’3 However, mortality in the region has
diverged from national averages before, and outside of, the opioid epidemic,? which calls for
additional research to more broadly understand health inequities affecting Appalachian women.
Aside from studies on common risk factors associated with cancer (e.g., smoking), sparse research
efforts have focused on other types of chronic disease, aging, and sexual health (e.g., menstruation,
sexually transmitted infections, menopause).

Many health inequities exist between Appalachian and non-Appalachian portions of states
across the region; therefore, researchers need to focus future work in Northern and Southern
Appalachia to understand regional variation, as levels of rurality, types of economies, and
demographic factors vary considerably across these subregions. However, given greater
socioeconomic disparities and health inequities, greater research attention also should be paid to
women’s health in Central Appalachia. Additionally, as the study populations primarily consist of
white women of reproductive or middle age, other subpopulations are underrepresented, involving
both younger and older adults, racial/ethnic minorities, and sexual and gender identity minorities.
The intersection of these characteristics is almost entirely absent from the review and represents
an important area for future research.

The nearly exclusive use of survey and interview methods used in the reviewed articles
leaves room for other research approaches. Research would be strengthened by the use of
epidemiologic surveillance, chart reviews, or spatial analyses capable of capturing larger,

quantitative trends for the women’s health in the region. Additionally, while researchers may be
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concerned about privacy among participants in group-oriented methods, focus groups and other
methods that build on culturally relevant practices, such as story circles, may provide novel
insights. Mixed methods also provide an ideal way to capture a combination of depth and breadth
of health trends among women in the region, including the complexity of factors informing
multilevel interventions, but have rarely been used in research focused on women in Appalachia.
Finally, few articles discuss the importance of community-engaged research throughout the region.
As residents of the region may mistrust outsiders, including health care providers,'?>!4® researchers
would benefit from employing community-engaged methods, which build trust, demonstrate non-
judgmental and respectful knowledge of Appalachian lifestyles, and foster more nuanced
understanding of participants’ lives.!*3

The use of social and behavioral theories in the reviewed articles helps to ground their
determined multilevel factors. However, currently, no specific theoretical frameworks exist that
describe the complex interplay of multilevel factors contributing to health outcomes among
women in Appalachia. Findings from the reviewed studies discuss how policies and social
structures, such as those that affect access and quality of care as well as economic opportunities,
can influence individual-level knowledge, attitudes, and financial status as well as interpersonal-
level provider relationships and family roles. Considering the role of cultural practices and
community assets is critical when addressing population health, including understanding power in
relationships, attitudes toward aging in place, and ways to facilitate the inclusion of women in
determining their own health priorities and needs. Together, the current literature elucidates how

individual, interpersonal, community, sociocultural, and biological experiences influence health

outcomes; however, most studies focus on a single level without exploring the co-occurrence of
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multilevel factors. As a consequence, little is known about the extent to which factors across levels
impact and interact with one another or the primary determinants that contribute to health
inequities. Researchers should endeavor to include theory development and use available theories
in future works to better inform women’s health in this region.

As this is a rapid scoping review, more extensive studies could use more refined or
expanded search terms or review additional databases, which could capture a more comprehensive
array of research. Additionally, as this is a scoping review, we did not assess data or
methodological quality;'”® however, such results can guide future systematic reviews by providing
ideas for more refined, specific searches in which data quality can be analyzed. By limiting our
search terms to include women or female participants, we may have excluded some studies focused
on Appalachia that included a majority but not exclusively female population or conducted sub-
analyses for women. We also acknowledge that our inclusion of the regional name ‘Appalachia’
may have excluded certain studies that could contain relevant information. However, we feel
confident in the ability of our current inclusion to assess relevant trends, as the studies of focus
include those specifically interested in the health of those in the Appalachian region. Based on
available funding and research priorities across universities in and around the Appalachian region,
our findings include, in part, articles from specific, productive research teams; however, these
researchers span a variety of content areas and states in the region and do not dominate any one
area in our findings. We also recognize that many of the health issues as well as barriers and
facilitators to healthcare presented here also apply to men in the region; future work should seek
to understand sex and gender-based differences on the variety of health burdens in the Appalachian

region to determine how these differences can guide the development and implementation of future
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research, interventions, and programs. Finally, the addition of dissertations, conference abstracts,
or other types of work may have provided additional information and can be explored in future

works.

2.6 Conclusion

These results present the state of research on the health of women in Appalachia by
describing what has been studied over the past two decades and by identifying gaps for future
public health research. We highlight health topics in need of further exploration, population
characteristics (e.g., needs among youth/aging, race/ethnicity, gender identity, sexual orientation)
to be included in future works, and ways to build theoretical frameworks and methodological
approaches intended for this population. We discuss regional variation, including the need for more
research throughout the subregions of Appalachia, and the need for broader, more cohesive and
comprehensive representation of the needs of this population in the literature. We believe that
future studies can improve upon what is known about the health of Appalachian women in a
number of ways. First, due to excessive health burdens and underrepresentation in existing
research, researchers can seek to ensure inclusion of Appalachian women to address current
systemic biases. Second, the findings from this review show how factors affecting Appalachian
women across health topic span multiple levels of the social-ecological framework; however, our
review demonstrated a limited use of theoretically grounded and methodologically rigorous

studies. Such studies are needed that can account for complex interactions of these factors. Third,
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our review demonstrated the limited use of community-engaged research, an omission due to the
influential role of community-level factors (e.g., cultural practices and assets) on health. To
address this deficit, researchers can seek to build upon existing community resources to improve
health in this vulnerable population and use community-engaged approaches to guide development
of needed programs and services, future research, and a more holistic view of women’s health in

the region.
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Figure 3. PRISMA Flowchart for Review of Research Articles on the Health of Women in Appalachia from

January 2000 to June 2019.
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3.0 Research Methods

3.1 Overall Methodological Approach

Based on the review of existing literature (Chapter 2) and an understanding of the broader
state of research on the health of Appalachian women, there are several research gaps in need of
further study: 1) location of the research including variations across regional areas such as
Northern Appalachia, where a current lack of studies exists; 2) the role of social and contextual
factors in CVD prevention, particularly due to the dearth of literature on factors related to CVD
and related risk factors among this population; 3) how these social and contextual factors affect
decision-making across preventive behaviors and screening types; and 4) the use of methods
largely missing from the literature, such as mixed methods, community-engaged research, and
systems science approaches, that include social and contextual components to build a framework

for future research.

Systems Science

While the social-ecological approach in health behavior research, which suggests that a
range of factors at multiple levels of influence interact and affect the health behaviors of
individuals, is now widely accepted in health promotion,?3 the most potentially successful public
health interventions based on this approach are not always apparent.3® Despite growing use of
systems science within public health, researchers continue to depend upon reductionist statistical
models to assess cause and effect relationships between influencing factors and health

behaviors.Z** Unfortunately, in the process of creating these models, researchers may fail to capture
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the contexts within which health behaviors exist,®® a necessity to understand potential
interventions to increase CVD prevention.

In general, systems science refers to a range of tools and methods that allow for the study
of complex systems, which have been developed and applied across a variety of disciplines.
Systems thinking, which informs systems science approaches, has roots in disciplines such as
biology, physics, psychology, management, and computer science and is often advocated for as an
approach to encourage the consideration of systems in a variety of contexts, even without
proceeding to a quantified simulation model.2% Utilizing this type of approach may include the
use of systems science methods (e.g., network analysis, system dynamics, or agent-based models)
or, less formally, researchers from multiple disciplines and/or stakeholders in communities
working together to address systemic issues. Using systems thinking processes to guide research
can help to make assumptions explicit, raise new hypotheses, and generate large-scale solutions to
contextually-driven health issues,?"?% a valuable approach when complex, multilevel factors

combine together to affect the CV health among Appalachian women.

Community-Engaged Research

Community-engagement in research varies based on study aims and design, where
engagement may fall along a continuum spanning from community involvement to collaboration
to fully shared leadership.?® Community-Based Participatory Research (CBPR) is an approach at
the far end of this spectrum, where community partners have an equal role to researchers in every
step of the research process.?*%?4! The strengths of a CBPR approach lie in its ability to promote
capacity building, bi-directional leadership, and decision-making in communities that may not

have historically had power or a voice on important issues.?*> This study falls in the area of
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collaboration along the community-engagement spectrum. While initially seeking to carry out a
CBPR approach, a combination of factors, including the amount of time to build partnership
infrastructure and timely changes necessary due to the COVID-19 pandemic, led the study team
to include community voices in the study design, data collection, and dissemination as much as
possible, though falling short of fully shared partnership. Community partners who collaborated
in and contributed to this study include: the PA Department of Health, Primary Health Network,
Lawrence County YMCA, Susan G. Komen of Greater PA, as well as other local clinics and
community sites. The use of concept mapping, as a participatory method capable of contributing
helpful community insights across the community-engagement spectrum, further increases
community participation in the study and grounds results in the perceptions and realities of

community members.?43

Mixed Methods

Mixed methods research involves the use of quantitative and qualitative methods, which
permits researchers to assess the magnitude or frequency of constructs while also exploring
meaning and understanding among study participants.?*4?4> Pairing quantitative and qualitative
elements allows researchers to draw on the strengths of each approach, to explore multilevel
perspectives, and to study phenomena from both a deductive and an inductive view.?** Typically,
mixed method designs fall into one of three categories: exploratory sequential (i.e., collecting
qualitative data to inform quantitative study), explanatory sequential (i.e., collecting quantitative
data to be explored in more depth in qualitative elements), and convergent/parallel (both
quantitative and qualitative elements conducted concurrently).?*® More recently, fully integrated

designs have emerged as a fourth type of mixed method approach, where the quantitative and
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qualitative elements interact with each other throughout the study, and the order of use will depend
on the evolution of the research.247:248

This novel study uses methods in a nested approach, where a convergent mixed method
(concept mapping) is paired with another quantitative method (spatial analysis); as the spatial
analysis component precedes the concept mapping elements, the larger study most closely follows
an explanatory sequential design. Explanatory sequential designs have often been criticized for
underutilized or devaluing the qualitative elements, and in many cases, qualitative methods, most
often interviews, are viewed as an afterthought to clarify the primary quantitative analysis.?*® By
using a participatory method bearing equal weight to the quantitative component, this study is able
to ensure that both elements build upon the strengths of the other. Additionally, the concept
mapping results provide information for future exploration using both quantitative and qualitative

methods, and as future steps are taken, this study may develop into a fully integrated design.

Selection of Methods

Mixed method approaches can generate essential community-specific results for future
action. As tools in systems science, spatial analysis and concept mapping enable researchers to
map existing systems and to understand the barriers and facilitators to large-scale change.?*® As
geography plays a role in resource availability and subsequent receipt of screening,**” spatial
analysis provides a valuable lens to CVD prevention in a place-specific manner;>* maps in the
spatial analysis processes also provide useful representations of community assets and identify
areas for community-specific interventions. These maps are helpful in the dissemination process
to characterize the relationship between health outcomes and resource measures and to serve as a

visual guide for probing community-specific questions. This process aligns well with the goals of
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asset mapping, a community-engaged approach to work with community members to create and
interpret maps to identify patterns within the community for programmatic or policy solutions that
takes into consideration the assets of the given community.?*

As a complement to CBPR, community-engaged research, and utilization-focused
approaches, concept mapping allows researchers to visualize, analyze, and interpret factors in
clusters and to uncover how they operate in complex networks.?*® Concept mapping is an intensive,
structured conceptualization process that produces a framework for how a group views a specified
topic; this participatory research method was introduced to public health researchers by Burke et
al.®! and has been used to address a range of complex health topics,?® including women’s
perceptions of chronic disease prevention and screenings. The participatory elements also ensure
community engagement in each step of the concept mapping process and improve feasibility and
sustainability of resulting community-specific programs and interventions.?%2

Mixed methods allow researchers to develop studies to address public health issues, such
as population-level disparities, behavioral health factors, poor adherence to treatment and
recommendations, and translational health research.?5® By combining spatial analysis with concept
mapping, study findings can provide depth and breadth of complex health issues in a visual and
action-oriented manner to address inequities, such as those in CVD health for high-risk
populations. While previously paired with qualitative methods,?* the combination of spatial
analysis with the structured method of concept mapping is unique. This method pairing provides
a novel platform to uncover interconnections between personal characteristics and social and built
environment factors to develop a needed comprehensive conceptual framework for addressing

CVD inequities among rural Appalachian women in PA and across the region.
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3.2 Overall Location of Research: Northern Appalachia

Much of the existing Appalachian health research takes place in Central Appalachia with
less attention given to the Northern Appalachian region, including the 52 Appalachian counties in
PA. The Appalachian PA counties mirror larger regional socioeconomic disparities and population
trends. For example, if one considers the rural Appalachian PA counties of Fayette and Lawrence,
both counties have high poverty rates (14.7% and 15.8% in 2018, respectively; comparatively, the
U.S. rate was 11.8%), average incomes below the national average (73.8% and 81.0%,
respectively), and declining populations (e.g., Lawrence had a -6.2% population change from 2010
to 2019).4%2%5-257 |n addition, these counties have alarming rates of CVD mortality when compared
to the 2018 national rate of 422 per 100,000 individuals;?>®?%8 again, Fayette leads the way with a
rate of 558.5 per 100,000 followed by Lawrence at 489.4 per 100,000 individuals.?%¢?°° Of the 52
Appalachian counties in PA, 46 have a rural designation; these 46 counties are the focus for the
aims of this study due to the disparities found in the rural areas of the region.*® The number of
persons per square mile and the per capita income in the region is similar to that of the entire
Appalachian region (158 vs. 123 and $42,595 vs. $37,260, respectively).?® As with the larger
region, access to health resources remains an issue connected to health outcomes. For example,
despite the presence of major health care facilities available an hour away in Allegheny County,
Greene County has just 46 physicians per 100,000 residents (the state average is 297) and ranks

66™ of the 67 PA counties in health outcomes. 2!
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3.3 Approach & Study Aims

This dissertation employed a mixed method approach to identify the individual, social, and
environmental factors that inform CVD prevention among rural Appalachian PA women,?41%6
Based in the reciprocal determinism facet of Social Cognitive Theory (SCT),'%® personal
characteristics (e.g., income, education, and perceptions) have a bidirectional influence with the
built and social environment to shape behavior. Figure 7 shows the overarching theoretical

framework, based on reciprocal determinism,'®® combining personal factors (e.g., characteristics

and perceptions), environment (e.g., medical and preventative resources), and behavior (e.g.,

Behavior:
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2) Body Measurement Screens
3) Lifestyle Checks

Aim 3
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. . Preventative Resources —
Beliefs and Affitudes - Grocery Stores/Exercise
Barriers and Facilitators to Opportunities/Social
Screening Associations
R

Figure 7. Reciprocal Determinism of Preventive CVD Screenings by Appalachian Women

receipt of preventive CVD screenings) for rural Appalachian women. The corresponding aims are
also identified. Through these aims, this dissertation contributes to the literature to uncover which
factors affect CVD prevention and how these factors interact or reinforce individual decision-
making. The spatial analyses inform how geographic variation in CVD mortality relates to other
patterns found at an environment level (Aim 2; Paper 2);%%? the concept mapping aim identifies

community perceptions of relevant barriers and facilitators, including environmental factors
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explored in the spatial analyses as well as social and individual characteristics, beliefs, attitudes,

and behaviors that affect CVD prevention and influence CVD health outcomes (Aim 3; Paper 3).

3.4 Study Population & Recruitment

The study area of this dissertation encompassed the rural counties of the Northern
Appalachian region of PA (spatial analyses) and three purposively sampled county-level case
communities in that region (concept mapping sessions). Geographic information system (GIS)
mapping and spatial analyses with secondary data were conducted to assess the spatial clustering
of resource distribution alongside other socioeconomic predictors of resource patterns. Using these
spatial analyses, three rural Appalachian PA counties with varying associations between resource
levels and health outcomes were selected for concept mapping. The selected counties were located
in Western PA for proximity to the study team and included: Butler County, Fayette County, and
Lawrence County. In each selected county, a convenience sample of participants (total of N=71)

was recruited. The overall study sample design is in Figure 8.
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Figure 8. Sampling Frame, Data Collection, and Study Aims
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Given restrictions and safety concerns from the COVID-19 pandemic, all recruitment and
data collection occurred in an online format. We used three different online recruitment
strategies to identify eligible participants. First, the study team utilized the University of
Pittsburgh Clinical and Translational Science Institute Pitt+Me recruitment service available to
Pitt faculty, staff, and students. This large registry of potential research participants has over
250,000 registrants, including more than 65,000 individuals in counties throughout Western and
Central Pennsylvania. Pitt+Me staff identified and referred participants meeting the eligibility
requirements to the study team. Second, we used a method employed by colleagues in the
Department of Behavioral and Community Health Sciences for online social media recruitment
through targeted ad placements on popular sites such as Facebook and Instagram, utilizing the
Center for Social Dynamics and Community Health social media pages. These ads were
specifically targeted for age, gender, and geographic location to reach potentially eligible
participants; interested individuals clicked on provided links to learn more about the study and to
communicate with the study team (Appendix C). Third, using a process successfully employed
in work by Dr. Burke and colleagues, we identified participants through contacting relevant local
organizations directly (e.g., clinics, community centers, local non-profit organizations) via
existing community connections and internet keyword searches. We contacted and met with
leaders of these organizations (e.g., Susan G. Komen Greater PA, Primary Health Network,
Lawrence County YMCA, Cornerstone Care); the organization leaders shared recruitment
materials to identify additional participants.

Participant eligibility included: 1) English-speaking; 2) female; 3) age 40-64 [target range
for CVD screening programs'’]; and 4) have lived in the case county (Butler, Fayette, or Lawrence)

for >2 years. Participants also had to express willingness and ability to participate. At enrollment,
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the study team collected contact information (e.g., email address, phone number) for each
participant and obtained consent prior to data collection activities. The study team established a
study phone number and email to facilitate communication between the Pittsburgh-based study
staff and participants. All procedures were approved as an expedited study by the University of

Pittsburgh IRB (#STUDY200550165).

3.5 Analysis Strategy

Aim 2: Spatial Analysis

As geography plays a role in resource availability and subsequent receipt of screening,**’
spatial analysis provides a valuable lens to CVD screening intervention in a place-specific
manner.>® Geographic information system (GIS) mapping and spatial analysis were conducted
with secondary data from publicly available sources, such as the PA Department of Health, U.S.
Census (FactFinder),?5® Robert Wood Johnson County Health Rankings,?%* Western PA Data
Center,?®> PA Cancer Atlas,?® and PA Spatial Data Access site.?®” The spatial clustering of
socioeconomic predictors and resource patterns were also assessed along with interactions between
these factors and CVD outcomes. See Appendix D for a list of measures and sources.

First, QGIS, a free and open-source geographic information system software package, was
utilized to create maps for: 1) the health outcome measures, 2) the medical resource measures, 3)
the preventive resource measures, 4) overlaying health outcomes and resources, and 5) the
interaction of various risk factors, morbidities, socioeconomic factors, and demographic with the
health outcome and resource measures. Next, using GeoDa, free and open-source spatial analysis

software, Exploratory Spatial Data Analysis (ESDA) was conducted to visualize relationships
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between health outcomes (e.g., CVD mortality) and resource measures by identifying patterns,
clusters, and hotspots. County-level population demographics (e.g., median household income)
and resource measures (e.g., medical resources, such as density of medical facilities, and
preventive resources, such as healthy food retailer density) were also included; these data were
used to assess Moran’s I statistics of global spatial autocorrelation to determine spatial variation
across the Appalachian PA region. Then, Local Indicators of Spatial Association (LISA) were used
to determine local spatial patterning and to identify local clusters and hotspots for the health
outcome and resource measures. Finally, multilevel linear regression analysis was used to
determine which factors drive the relationship between resource measures and the cardiovascular
health outcomes. The determination of these predictors shed light on which factors to prioritize in
intervention efforts for women in rural Appalachian PA and were probed for in the concept
mapping sessions.

With these calculations, the study team identified three counties (Butler, Fayette, and
Lawrence) with distinctly differing patterns of resources and health outcomes (Appendix E).
Fayette County has a relatively low median household income, moderate levels of preventive
resources, and consistently poor health indicators compared to the larger Appalachian PA region,
including the highest CVD mortality rates. Similarly, Lawrence County has a relatively low
median household income and even lower levels of resources compared to Fayette County, but the
county has performed better on health outcome measures, including CVD mortality, though these
rates have been worsening in recent years. Butler County has the highest median income and levels
of resources of the three counties, and though the county has higher CVD mortality rates than

expected, these have been improving. Although all three counties are categorized as rural by the

67



state of PA metrics, these counties also represent different characteristics across the urban-rural

continuum, with Butler as the most urban and Lawrence as the most rural.

Aim 3: Concept Mapping

As a participatory approach, concept mapping builds upon other qualitative methods
widely used in community-engaged research and CBPR approaches by adding intentional
participatory elements and an increased depth of data collection through built-in quantitative
components. Outlined by Trochim and elaborated in subsequent works, concept mapping is
centered around a focal question, which shapes the remaining steps with the data collection and
analysis occurring over multiple sessions.?®%251268 The study team conducted three sequential
sessions for each county. As these sessions occur in a specific order, there were some longitudinal
aspects to concept mapping data collection, but all participants did not have to participate in every
element, as the goal is to reach group consensus on an identified topic. Including regular reminders
to maximize participation, online concept mapping software created by Concept Systems, Inc.?%°
was used to collect data from all participants (N=71), including demographic questions (e.g., age,
income, insurance status).

Brainstorming (Session 1) involved participants generating a list of responses to the focal
question: What are all the factors, good or bad, that affect the cardiovascular (heart) health of
women in your community? The study team included probes to explore multiple levels covering
individual, social, and environmental items. We compiled data from the brainstorming sessions
for all three counties into a single master item list. This approach is consistent with Burke et. al.’s

prior concept mapping research exploring context and women’s health issues in multiple

settings.?5:%70-272 The participants then carried out a sorting and rating process of the master list
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items (Session 2) using the online concept mapping software. The pile sorting process involved
each participant grouping the items and labeling each pile. The rating process used Likert-type
questions and asks participants to rate each factor on the three following scales: a) importance for
receiving preventive health screenings (e.g., cholesterol, blood sugar, blood pressure); b)
importance for lifestyle behaviors (e.g., smoking, diet, physical activity) and c) likelihood for
intervention opportunity in this community.

The study team combined data from the sorting and rating sessions to analyze prior to the
third session. We used non-metric multidimensional scaling, which uses similarity matrices, to
create a spatial point map displaying the relative distances between the items representing
perceived similarities and differences.?%® We included stress values for these point maps to reflect
stability, which for 95% of concept mapping projects range from .205 to .365.2%8 We then used
hierarchical cluster analysis, based on the minimization of the sum of squares of the distances
between all items, to create a cluster map illustrating group consensus regarding item categories.®
The study team used the item ratings data to examine pattern matches for clusters and “Go Zone”
bi-variate plots of individual items to see variation across each rating scale and, subsequently, to
show if participants rate the clusters or items differently across rating scales; we displayed
correlational values (r) for each direct comparison. The design of this three-county concept
mapping study also allowed for the exploration of similarities and differences across counties and
by participant demographic characteristics (e.g., age, income-level).

Finally, the study team brought these data to the participants for qualitative data
interpretation (Session 3). These sessions typically follow the general structure of a focus group
discussion, where participants view representative maps and patterns in a guided discussion to

ensure contextually-specific and community-driven feedback of the results. We made adjustments
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to increase safety from the COVID-19 pandemic by collecting all these data remotely. At the end
of Session 2, the study team asked participants if they were interested in seeing the resulting data
and participating in a discussion. We reached out to a sub-sample of participants from all three
counties (N=16) to conduct group discussions. The discussion groups took place over Zoom, which
allowed for sharing visual concept maps for discussion. In case participants did not have this
technology available to them, we allowed phone participation and shared the results through an
email.

During these conversations, the study team paid specific attention to exploring intervention
opportunities and engaged participants in a discussion of existing community resources, including
feedback for how to effectively implement associated intervention opportunities. In this way, the
participatory aspect of concept mapping ensured that resulting programmatic, intervention, and
policy-level recommendations remain grounded in community-specific needs and solutions. We
also audio-recorded these discussions for qualitative analysis. We utilized a combination of
approaches for the analysis of this data; we included thematic codes found in the scoping review
and spatial analyses in order to cross-reference and explore the depth of results, and through a
grounded theory approach, we used inductive content analysis to discover emerging themes;6%17
Two independent coders conducted these analysis using NVivo 12; resulting themes were

represented by illustrative quotes to capture participant language.
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4.0 The Role of Place in Heart Health: Spatial Relationships of Resources and

Cardiovascular Mortality for Women in Appalachian Pennsylvania

4.1 Abstract

Women living in Appalachian counties experience high mortality from cardiovascular
disease (CVD), and CVD accounts for the largest portion of the gap in life expectancy between
Appalachian women and women outside the region. This study aims to assess the association of
county-level resource distribution, including medical resources, preventive resources, and
socioeconomic factors, with CVD mortality for women in Appalachian Pennsylvania (PA)
counties. Using publicly available data from 2011 to 2015, we conducted geographic information
system (GIS) mapping to explore spatial clustering of medical and preventive resources with CVD
mortality rates among women age 35 and over in the 52 Appalachian PA counties. We analyzed
relationships between resources, socioeconomic factors, and CVD mortality among women in the
region using multilevel linear regression. Using exploratory spatial data analysis (ESDA), we
identified significant spatial autocorrelation of CVD mortality rates and resource variables, along
with three regional clusters. Lower income, lower recreation facility density, and higher rates for
CVD mortality in surrounding counties were associated with increased risk for CVD mortality
among women in Appalachian PA. These findings suggest increasing access to recreation facilities
and developing ways to overcome income-related barriers to cardiovascular health (e.g., healthcare
costs, low-cost recreation facilities) among Appalachian women may help contribute to reducing

CVD mortality rates between this population and those outside of the region.
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4.2 Introduction

Women living in Appalachian counties of the U.S. experience high mortality from
cardiovascular disease (CVD), prompting the need for further exploration of the factors driving
this regional health disparity. The Appalachian region consists of 420 counties in 13 states,
including 52 counties in Pennsylvania (PA); 42% of Appalachia is rural, compared to 20% of the
rest of the US population.® Residents experience higher poverty rates*® along with lower levels of
educational attainment and higher levels of unemployment than national averages.”® Reflected in
the regional socioeconomic disparities, premature mortality rates are 25 percent higher in
Appalachia than for all US counties.'? Likewise, Appalachian populations have the most
significant excesses, compared to national averages, in heart disease mortality.® Heart disease
mortality is 17% higher than the US rate, which is mirrored by higher stroke mortality rates (14%)
and CVD risk factors such as diabetes prevalence (11.9%), physical inactivity (5.3%), and smoking
(3.7%).% Disparities also exist for the rural residents of the region, resulting in 40% higher
premature mortality rates than their urban counterparts.?

Sex-specific risks emphasize the need for informing CVD prevention among women,
particularly in Appalachia. Overall, heart disease is the leading cause of death for women in the
US, and 65% of cases in women are asymptomatic.'® Women have increased morbidity and
mortality from CVD related events and are less likely to receive aggressive or invasive treatment.!!
Appalachian counties have high heart disease-related death rates for women,*? and CVD accounts
for the largest portion of the gap in life expectancy at birth between Appalachian women and U.S.
women living outside the region.'® High proportions of Appalachian women have uncontrolled
CVD risk factors, such as hypertension and diabetes,'®*!8 and four out of five women of

reproductive age (age 18-44) have at least one risk factor for CVD.? Evidence suggests rural
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Appalachian women are aware of CVD risks but may not act due to a complex combination of
individual, social, and environmental factors, which may limit participation in prevention or
screening recommendations.?®2>224273 A contextually-based approach to reducing CVD risks,
which assesses place-based assets and barriers, can widen the prevention scope from individual
lifestyle changes to include external factors.!1167:274275 Eyrther research is needed to uncover which
of these social and environmental factors contribute to reduced CVD prevention and, subsequently,
health disparities for Appalachian women.

Previous studies of social and built environment factors demonstrate a strong spatial
association between CVD mortality and markers of social deprivation such as poverty and social
isolation.'®! Social cohesion, neighborhood identity, and stigmatization have also been linked to
cardiovascular (CV) health.1%%-1% The pathways through which social environment factors operate
are less clear but likely include mechanisms such as resource cost, availability, transportation, and
healthcare access. Additionally, studies show complicated interactions between health access and
socioeconomic status, emphasizing access as a multi-dimensional construct.'® County-level
analyses across geographic regions in the US also show rates of improvement in CVD mortality
lagging in low-income communities.!® Much of the literature on the effects of the built
environment on health, including those that affect CVD, focuses on urban communities; however,
across the rural-urban continuum, factors such as crime rate, income inequality, and race play a
role in cardiac and obesity risk among low-income women.%"1% Studies assessing rurality through
land use found that women living in an area of low land use mix (i.e., more rural communities)
have a 19% greater 10-year risk for CVD than those in high land use mix areas (i.e., more urban

communities).1%
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Studies not explicitly focused on the health of women show mixed results for the roles of
factors in the physical activity or food environments on CV-related health outcomes. Several
studies have noted a significant negative relationship between the number of facilities and physical
environment characteristics (e.g., walkability, traffic) with BMI and CHD risk.%71%%-111 |n the food
environment, factors, such as fast food density and presence of full-service grocery stores, show
less conclusive results, which may be related to complex interactions of cost, food quality,
convenience/access challenges, as well as nutritional value or portion sizes;°"!® however,
national survey measures have shown a significant relationship between food insecurity and risk
for diabetes, hypertension, and higher odds of 10-year CVD risk, with particularly consistent and
strong associations among females.!'%2 Overall, these factors create vulnerabilities in
populations through increasing stress and reducing food, exercise, and health resource access.®®
As geography plays a role in resource availability and subsequent preventive measures,**’ spatial
analysis provides a valuable lens to CVD screening intervention in a place-specific manner® and
enables researchers to map existing system configurations and to better understand barriers and
facilitators to large-scale change.?*®

In the Appalachian region, spatial analysis studies have examined socioeconomic status,?’®
neighborhood disadvantage with the food environment,?’” and racial disparities within CV
health;?® however, to date, studies have not explored built environment factors with CVD
mortality among women. The aim of this study is to assess the association of county-level resource
distribution, including medical resources (e.g., hospitals, rural health clinics), preventive resources
(e.g., food and recreation environments), and socioeconomic factors, with CVD mortality for

women in the Appalachian counties of PA.
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4.3 Methods

We used geographic information system (GIS) visualization techniques to generate maps
and conducted spatial analyses to assess the spatial clustering of CVD health outcomes and
medical (e.g., hospital/clinic locations) and preventive (e.g., healthy food retailer density, exercise
opportunities) resources for women in the Appalachian counties of PA. We also analyzed
relationships between resources, socioeconomic factors, and CVD mortality among women in the

region using multilevel linear regression.

Study Population

We included all 52 Appalachian counties in PA, excluding the 15 non-Appalachian
counties located in the southeast corner of the state. According to definitions utilized by the PA
state legislature, 46 of these 52 Appalachian counties have a rural designation.?’® The number of
persons per square mile and the per capita income in the 52 counties is similar to that of the entire

Appalachian Region (158 vs. 123 and $42,595 vs. $37,260, respectively).?%°

Variables

We collated secondary data from publicly available sources to create county-level
indicators of CVVD mortality rates among women, medical resources, preventive resources (e.g.,
food, exercise environments), and socioeconomic factors.?%

CVD Mortality. We included the combined CVVD mortality rates for women age 35+ from
2011 to 2015. We used data from the National Center for Health Statistics through 1CD-10
codes.?®® These codes included: heart disease (100-109, 111, 113, 120-151; underlying cause of

death); coronary heart disease: (120-125; underlying cause of death); acute myocardial infarction
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(121-122; underlying cause of death), cardiac dysrhythmia (147-149; underlying cause of death);
heart failure (150; deaths with heart failure mentioned in any of the 20 listed causes of death on the
death certificate); hypertension (110-115; deaths with hypertension mentioned in any of the 20
listed causes of death on the death certificate); and stroke (160-169; underlying cause of death). We
calculated the combined CVD mortality rate as a count per 100,000 based on population estimates
by year from the American Community Survey (2011-2015).%7

Medical Resources. The medical resource locations included are: 1) hospitals in PA
(obtained from the Pennsylvania Department of Health?®"); 2) rural health clinics (also obtained
from the Pennsylvania Department of Health?®”); and 3) Federally Qualified Health Centers
(FQHC:s; obtained from the US Department of Health and Human Services Health Resources and
Services Administration [HRSA] Data warehouse?®). Both the PA Department of Health and
HRSA maintain GIS-based shapefiles of the geocoded point locations for these facilities. We
created two additional indicators from this data: 1) a spatial lag variable, which reflects the role of
medical resources in surrounding counties by calculating an average of medical resource density
(number of medical resources per 100,000 population) of neighboring counties based on a queen
continuity matrix, and 2) a percent of each county area with a medical resource within 10 miles,
created using a 10-mile buffer around each resource.

Food and Recreation Environments. We included food retailers from the ReferenceUSA
database of businesses based on North American Industry Classification System (NAICS) codes
(445110 [Supermarkets and Other Grocery Stores], 445120 [Convenience Stores], 445230 [Fruit
and Vegetable Markets], 452311 [Warehouse Clubs and Supercenters], and 722513 [Limited-
Service Restaurants]).?®! Based on Centers for Disease Control and Prevention (CDC)

classifications in the Modified Retail Food Environment Index (mRFEI), we generated a county-
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level measure of healthy food retailer density per 100,000 population.?®? Likewise, we included
point locations for recreation facilities from the ReferenceUSA database based on NAICS codes
(713940 [Recreation Facilities]),?® and we created a measure of recreation facility density per
100,000 population at the county-level.

Socioeconomic and Demographic Variables. We included variables representing
demographic and socioeconomic factors available via the U.S. Census (American FactFinder):
percent of the population age 65 and over, percent female, percent non-Hispanic white, median
household income, percent of families below 150% of the poverty level, and percent with less than
a high school education.?®® We included these variables at the county-level using the 5-year

estimates from the American Community Survey (2011-2015).2%7

Analysis

GIS Mapping and Exploratory Spatial Data Analysis. We used QGIS,%®* a free and
open-source geographic information system software package, to create maps displaying: 1) CVD
mortality rates among women in 2011, 2015, and percent change of rates in the period (rates
displayed per 100,000); 2) median household income at the county-level; 3) presence of medical
resources (hospitals, FQHCs, and rural health clinics aggregated by county); 4) the preventive
resource measures aggregated by county (e.g., healthy food retailer density per 100,000 and
recreation facility density per 100,000). We explore patterns for the latter three measures in relation
to CVD mortality rates among women.

Using GeoDa,?®® free and open-source spatial analysis software, we then conducted
Exploratory Spatial Data Analysis (ESDA) to visualize relationships between health outcome and

resource measures by identifying patterns, clusters, and hotspots. We used Global Moran’s 1
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statistics to assess global spatial autocorrelation of CVD mortality to determine spatial variation
across the Appalachian PA region, and we utilized Local Indicators of Spatial Association (LISA)
to determine local spatial patterning and to identify local clusters and hotspots for the CVD
mortality and resource measures.

Multilevel Regression Model. We then utilized multilevel regression analyses to
determine which factors are associated with county-level CVD mortality rates. Due to access to
five years of both independent and dependent variables, we conducted a longitudinal multilevel
linear regression model (MLM) in Stata v142%° to assess the spatial and temporal effects from 2011
to 2015 in the Appalachian PA counties. We used a two-level nested MLM, where time point
(year) is the level 1 and county is the level 2 unit of analysis. Following the results from the
univariate analyses and tests for multicollinearity, we included the four independent variables,
including median household income, recreation facilities per 100,000 population, percent of each
county with a medical resource within 10 miles, and a spatial lag variable generated from the
weighted average of the CVD mortality rate among neighboring counties utilizing a queen
contiguity weights matrix; we added to this an assessment of temporal effects by year. With i as
the time point and j as the county, this MLM follows the form: y;; = Boo + ug; +
(ﬁlo + u j)Ti ; t €i;, where yjjis the CVD mortality rate among women, foo is the average county
mean at time 0, uo; represents the county deviation from the average at time 0, 1o is the average
slope of CVD mortality rate over time, uij represents the county deviation around the average
slope, Tij is the temporal variable with time points by year, and e is the error term. We ran
intraclass correlation coefficients (ICCs) during the model building process to assess the

contribution of county-level clustering and contributions of variables to model variance.
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4.4 Results

In our sample, the county-level statistics showed that, on average, approximately half of
the population is female, 18.6% are age 65 and over, and over 90% of the population is non-
Hispanic white. The 52-county region has an average median household income just under
$50,000, with 23.5% of the population below 150% of the poverty level and 11.5% with less than
a high school education. Additionally, the region has on average 62 primary care physicians, 28
healthy food retailers, and 7 recreation facilities per 100,000 population. The average overall CVD
mortality rate for women in the region is 382.8 per 100,000, compared to the state and national
rates among this population of 366.7 and 353.0 per 100,000, respectively. Table 3 contains the
county-level averages for demographics, socioeconomic factors, and resource distribution along

with CVD mortality rates among women.

Exploratory Spatial Data Analysis (ESDA)

Figure 9 shows the exploration of CVD mortality rates between 2011 (9a) and 2015 (9b),
including the percent change of the rates during this time (9c). The map of 2011 shows high
mortality clusters in the southwest, northwest, and northeast with low rates in the central area of
the state. Likewise, the map of 2015 further illustrates this same pattern, with slightly improved
comparative rates in the northwest and slightly worsened rates in the northern portion of central
PA. The map displaying the percent change of CVD mortality rates in this time displays these
changes along with confirming counties in the southwest and northeast continue to have worsening
rates. During this same period, the national percent change of CVD mortality rate among women
age 35 and over was -4.7%, and portions of the southwest, northeast, and northern central PA not

only do not decrease at the same pace as national levels but have increases in CVD mortality.
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Next, Figure 10 shows the comparison of CVD mortality among women with: median
household income as a socioeconomic indicator (10a), medical resource presence (i.e., hospitals,
rural health clinics, and FQHCs; 10b), healthy food retailer density per 100,000 population (10c),
and recreation facility density per 100,000 population (10d). When exploring the areas within the
region with higher CVD mortality among women in 2015, three patterns emerge: 1) the northwest
cluster has relatively lower median household incomes, higher medical facilities, higher recreation
facility densities, and somewhat higher healthy food retailer densities; 2) the southwest cluster has
relatively lower median household incomes, higher medical facilities, lower recreation facility
densities, and mixture of healthy food retailer densities; and 3) the northeast cluster has relatively
higher amounts of all four variables compared to other counties in the region. Additionally, in the
low CVD mortality cluster in the center of the state, the counties have higher incomes, lower
medical facilities, a mixture of recreation facility densities, and lower healthy food retailer
densities. These findings suggest different drivers of CVD mortality in the various subregions,
where income may be a primary driver in the northwest and southwest clusters of high CVD
mortality as well as the low CVD cluster in central PA with less clear relationships between these
variables in the northeast region.

Spatial Autocorrelation. All variables had significant global spatial autocorrelation
values: 1) CVD mortality among women (Moran’s I =0.37, p < 0.01), 2) median household income
(Moran’s I=10.19, p = 0.01), 3) spatially lagged medical resources (Moran’s I = 0.42, p < 0.01),
4) healthy food retailer density (Moran’s I = 0.13, p = 0.02), and 5) recreation facility density
(Moran’s 1 = 0.09, p = 0.01). These results indicate significant spatial clustering across the 52

counties for all variables, suggesting use of local spatial exploration to identify clusters.
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For these same five variables, we also conducted Local Indicators of Spatial
Autocorrelation (LISA) to view high and low cluster areas across the Appalachian PA region.
Figure 11 contains the visualizations for these resulting clusters, where high-high clusters indicate
that a given county and its surrounding counties both have high values for a given variable and
low-low clusters indicate the inverse. For the CVD mortality rate among women (11a), a six-
county cluster emerged in central PA with low mortality rates and one county in the northwest
with high mortality rates. For median household income (11b), we found a six-county cluster with
low income in the northwest and two two-county clusters, one in the southwest and one in the
northeast, with high income. For medical resource density (11c), two large clusters emerged, an
area with high lagged medical resource density in the southwest and one with low density in the
center of the state. For the healthy food retailer density (11d), one county had high density in the
northwest, and one county had low density in the state center. Finally, for recreation facility density
(11e), two three-county clusters emerged, one with high density in the center of the state and one
with low density in the north. These results continue to suggest a complex relationship between
these variables and CVD mortality; the findings for the central PA region indicate a potential
relationship between increased access to recreation facilities and reduced CVD mortality and
income continues to be a potential driver in the high CVD clusters in the northwest and southwest,

while other subregions have varying patterns across these variables.

Multilevel Regression Model
The results of the full multilevel regression model, including spatial and temporal effects,
are displayed in Table 4. The likelihood ratio test for this model showed significant improvement

from a standard OLS model (LRT = 243.07, p < 0.01). Three of the county-level variables
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indicated significant associations, including recreation facility density per 100,000 population (8
= -1.05, 95% CI [-2.10, 0.00]), median household income (B = -15.12, 95% CI [-28.25, -1.98]),
and the spatial lag term for CVD mortality (B = 19.57, 95% CI [10.72, 28.42]). These findings
suggest the significant role of income and recreation facilities in CVD mortality rates among
women, accounting for spatial and temporal trends. For example, these results indicated an
increase of $10,000 in county-level median household income is associated with a decrease of 15
cases per 100,000 in CVD mortality; likewise, an increase of one recreation facility per 100,000
population is associated with a decrease in 1 case per 100,000 in CVD mortality. The significance
of the spatial lag term also revealed the continued importance of location-based effects from
surrounding counties to CVD mortality among women in this region, and the temporal effects
indicated significant decreases over time in CVD mortality compared to the 2011 rate, which
mirrors national trends. ICCs for these models (ICC = 0.7934) showed 79.34% of the variance
found in CVD mortality rates among women was due to spatial clustering; in addition, when
including the county-level covariates, a further 5.72% of variance is explained by income and

presence of resources.

4.5 Discussion

While CVD mortality rates have decreased over time in Appalachian PA, reflective of
larger national trends, mortality rates in Appalachia continue to diverge from national averages;?’
in 2015, the Appalachian counties of PA had a rate of 382.8 per 100,000 compared to the national
rate of 353.0 per 100,000, with a number of counties displaying increasing rates of CVD mortality

between 2011 and 2015. The exploratory maps we generated identified three clusters with high
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CVD mortality in northwest, southwest, and northeast PA. The three cluster areas have varying
patterns of resources and income, suggesting different prevention efforts may be needed based on
which characteristics are driving CVD mortality rates. The local spatial autocorrelation results
provide depth of understanding for the differences in the three clusters with high CVD, where, for
example, the northwest has a significant low median household income cluster. The low CVD
mortality cluster in the center of the state has high recreation facilities, indicating these assets may
be important for prevention. The identification of these clusters reflect previous studies, where
numbers of recreation facilities and characteristics of neighborhoods have an inverse relationship
with CV risk;193107.199 |ikewise, the complex subregional differences in the food environment and
medical facilities reflect previously described complex patterns between the existence of facilities
and use due to factors like quality, access challenges, or perceptions involved in health decision-
making.1°5'“8

The exploratory patterns in the three areas with high CVD support the regression results,
where low median household income and low presence of recreation facilities are associated with
high CVD mortality rates among women in Appalachian PA. The significant role of income, where
counties with lower median household incomes have higher CVD mortality among women,
support previous studies in other areas that show social deprivation, poverty, and socioeconomic
factors are associated with CVD mortality.291%51% |n the Appalachian region, where economic
factors continue to lag behind the rest of the country,*® the role of income and its relationship to
CVD prevention efforts need to be further explored, including low cost screening options that
account for access challenges (e.g., transportation, childcare) or easily accessed health information
related to preventive health behaviors. The significant association of recreation facilities with CVD

mortality among women provides another opportunity for potential prevention efforts, where
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increased access to these facilities may play a role in improving CV health among women. Future
studies would benefit from directly engaging with women in Appalachian communities to uncover
intervention strategies that would build upon local community assets, such as parks or existing
facilities, and strategies to ensure exercise opportunities meet the complex life needs many women
balance with multiple social roles.

Our study has important limitations to acknowledge. First, while this study focuses within
a single state, the pervasive extent of CVD in the Appalachian region supports this research as an
important first step to capture contextual factors in a defined spatial area. Second, this study uses
publicly available data, which greatly limits the flexibility in the format of the variables received.
For example, as CVD mortality data is publicly available at county-level mortality rates, we were
not able to use this dataset to pursue more granular exploration of relationship between resource
availability and cardiovascular health outcomes. Third, the lack of association between the percent
of the county with a medical facility within 10 miles and CVD mortality sheds light on an
interesting limitation previously discussed in capturing the complexity medical resource access.'®
Without point locations for individual residence, county-level measures of access often do not
account for variability in travel distance; additionally, patient choice as well as economic aspects
of accessing care and differences in service provision suggest much more depth of information
may be needed to accurately understand the role of medical resources in CVD prevention among
women. Fourth, the lack of association between healthy food outlets and CVD mortality further
supports the complex ways in which access and perceptions of quality affect utilization of these
facilities and health behaviors. With such high levels of asymptotic cases, building future research
that can capture the complex interaction of these factors to increase CVD prevention opportunities

is particularly important for women to curtail premature mortality rates in this understudied region.
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4.6 Conclusion

Overall, this study describes, through a spatial lens, the important role of income, recreation
facilities, and location in affecting the CVD mortality among Appalachian women. Our findings
support the need to understand the varying patterns in areas with low and high CVD and indicate
the future use of methods to uncover the interconnected and systemic factors affecting CVD
mortality. Future studies should explore additional spatial analyses, including a more granular
scope and new ways to capture the complexity of measuring resource access. Additionally,
researchers should utilize study designs, such as mixed methods or systems science, capable of
gathering in-depth perceptions, prioritizing a range of barriers and facilitators, and uncovering
connections between factors across the socioecological levels. Our results also inform prevention
efforts, such as increasing access to recreation facilities and developing ways to overcome income-
related barriers to CV health; while the findings support previous work, these relationships have
not previously been described for women in Northern Appalachian counties. Finally, our analyses
set the stage for subsequent study throughout the Appalachian region to understand the factors that

affect women’s health and CVD outcomes.
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4.8 Tables and Figures

Table 3. County-Level Average Demographics, Socioeconomic Factors, Resource Distribution, and Cardiovascular

Disease Mortality for Women in the Appalachian Counties of Pennsylvania (N=52) and in 2015

Variable

Mean (SD)

County-Level Descriptors
Population Density

Percent Female

Percent 65 and Over

Percent Non-Hispanic White

Socioeconomic Factors

Median Household Income

Percent of Households Below 150% Poverty Level
Percent Receiving Disability

Percent Below High School Education

Medical Resources

Primary Care Providers per 100,000 Population

Health Facilities Density per 100,000 Population

Percent of County Area with Medical Facility within 10 Miles

Preventive Resources
Healthy Food Retailer Density per 100,000 Population
Recreational Facility Density per 100,000 Population

Cardiovascular Disease Mortality Rate for Women per 100,000

162.91 (240.65)
49.63 (3.52)
18.60 (2.17)
93.65 (5.66)

47,100.65 (5,258.42)
2351 (3.42)
15.98 (3.02)
11.51 (2.80)

61.63 (57.63)
9.78 (11.08)
14.36 (9.60)

27.74 (7.69)
7.33 (4.73)

382.79 (33.61)
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Figure 9. CVD Mortality Rates among Women in Appalachian PA (a) 2011, (b) 2015, and (c) Percent Change between 2011 and 2015.
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Table 4. Multilevel Linear Model for Predictors of CVD Mortality for Women in Appalachian PA (N=52) from 2011 to 2015

Variables

Coefficients

95% Confidence Intervals

Median Household Income (per 10k) -15.12f (-28.25, -1.98)
Percent of County Area with Medical Facility within 10 Miles 0.25 (-0.55, 1.06)
Recreation Facility Density (per 100k Population) -1.05f (-2.10, 0.00)
Spatial Lag Term (CVD Mortality for Women) 19.57¢ (10.72, 28.42)
Year (2011 Ref.)
2012 -3.87 (-9.33, 1.59)
2013 -14.64¢ (-20.32, -8.96)
2014 -14.98¢ (-21.14, -8.83)
2015 -17.16¢ (-23.59, -10.73)
p <0.05
tp <0.01

90



5.0 Heart Health Experiences of Rural Appalachian Women: A Community-Engaged Study

5.1 Abstract

This study assesses the range of perceived barriers and facilitators to cardiovascular health
and identifies potential community-specific interventions to improve CVD prevention among rural
Appalachian women in Pennsylvania (PA). With a sample of 71 women from three Appalachian
PA counties, we conducted concept mapping, a participatory mixed method, including three online
activities and a series of group discussions. We created point and cluster maps to build a conceptual
framework of perceived barriers and facilitators in thematic areas. We then compared average
cluster and item ratings on importance to preventive behaviors and feasibility to change in the
community. We also performed qualitative data analysis on the discussion transcripts. Participants
listed 96 perceived factors related to CVD prevention in their community. These factors grouped
into six clusters spanning individual (Knowledge & Understanding; Lifestyle), social (Supportive
People & Places; Work, Family & Life), and community-level factors (Obstacles to Healthcare;
Difficult to Control Factors). Participants identified several intervention opportunities to prevent
CVD: 1) non-traditional sources for health information; 2) holistic, consistent healthcare; 3)
addressing workplace and facility policies and norms; and 4) positive media messaging.
Participants also discussed the implications of the COVID-19 pandemic on their heart health-
related behaviors. These results provide novel understanding of factors affecting CVD prevention
among Appalachian PA women. We uncovered potential intervention opportunities, which build
on social and community assets, promote holistic care, and utilize validating messaging. Future
studies can explore regional variation and consider new or adapted interventions to improve the

health of women in this understudied population.
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5.2 Introduction

Residents of Appalachian counties, including those in the Northern Appalachian Region of
Pennsylvania (PA), die younger from preventable causes, as premature mortality rates are 25
percent higher than for all US counties.>? The Appalachian region consists of 420 counties in 13
states, including 52 counties in PA; 42% of Appalachia is rural, compared to 20% of the rest of
the US population.® Appalachian residents have a per capita income that is 74.3% of the national
average, along with lower levels of educational attainment and higher levels of unemployment
than national averages.’®

These regional socioeconomic disparities are then reflected in health inequities in chronic
diseases, such as cardiovascular disease (CVD). Heart disease mortality is 17% higher in
Appalachia than the US rate, which is mirrored by higher stroke mortality rates (14%) and higher
CVD risk factors such as diabetes (11.9%), physical inactivity (5.3%), and smoking (3.7%).2
Appalachian counties have high heart disease-related death rates for women,*2 and CVD accounts
for the largest portion (27.5%) of the gap in life expectancy between Appalachian women and
those outside the region.® High proportions of Appalachian women have uncontrolled CVD risk
factors, such as hypertension and diabetes.%*1*® These sex-specific risks emphasize the need for
CVD prevention among women, particularly in Appalachia.

Based on research for other health outcomes, structural, social, and individual factors likely
combine in complex ways to affect CVD prevention among Appalachian women. Structural
challenges may prevent women from receiving preventive screening, such as cost of procedures
and follow-up,*6:50124.126.130 gccess to insurance, 24 and access to transportation.'?32° Income and
education levels as well as primary care physician to county population ratios may also play a role

in access challenges.'?®137 At an interpersonal level, provider recommendation and engagement
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remains a frequently cited factor,*6:125129.130.133 jnclyding trust and communication, 22123126134 gnq
family history with disease may also influence an individual’s decision to receive preventive
screening.®%12"129 |ndividual-level factors affecting screening behaviors may include: women’s
knowledge,*** perceptions (e.g., privacy;*?*?® perceived need for screening;*?”"*3° emotional
reaction like fear, worry, or embarrassment;*6-126.128.130.131 anq Jack of control**!) and skills (e.g.,
managing uncertainty*??). In rural areas, body discomfort and need for privacy may also be higher
from the desire to not have an acquaintance involved in health-related decision-making.*?%133
While traditionally-identified Appalachian beliefs of independence, present-day orientation, and
religiosity may play a role in this process,**14°28 the complex interaction of circumstances
indicate the importance of considering context?® and the utilization of a holistic approach (i.e.,
consideration of the broad array of factors that affect receipt of preventive healthcare.)

Overall, these complex, multilevel factors support the use of methods and community-
engaged approaches that highlight the social and contextual determinants of disease.?*® Through
concept mapping, a community-engaged mixed method, this study assesses: 1) what is the range
of perceived barriers and facilitators to CVD prevention by rural Appalachian women in PA; 2)
what is the relationship between individual, social, and environmental-level factors identified as
important for CVD prevention; and 3) what are potential community-specific interventions to

improve CVD prevention among rural Appalachian women in PA?

5.3 Methods

Study Population & Recruitment

Of the 52 Appalachian counties in PA, 46 have a rural designation.*® The number of
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persons per square mile and the per capita income in Appalachian PA is similar to the entire
Appalachian region (158 vs. 123 and $42,595 vs. $37,260, respectively).?®® The study team
previously conducted spatial analyses (paper 2) to assess resource distribution with CVD mortality
among women in the Appalachian PA counties. Using these analyses, the team purposively
selected three counties with varying resource levels and CVVD mortality rates: Butler, Fayette, and
Lawrence. The selected counties were located in Western PA for proximity to the study team and
existing community connections. Fayette County has a relatively low median household income,
moderate levels of preventive resources, and consistently poor health indicators compared to the
larger Appalachian PA region, including the highest CVD mortality rates. Similarly, Lawrence
County has a relatively low median household income and even lower levels of resources
compared to Fayette County, but the county has performed better on health outcome measures,
including CVD mortality, though these rates have been worsening in recent years. Butler County
has the highest median income and levels of resources of the three counties, and though the county
has higher CVD mortality rates than expected, these have been improving. Although all three
counties are categorized as rural by the state of PA metrics, these counties also represent different
characteristics across the urban-rural continuum, with Butler as the most urban and Lawrence as
the most rural.

From June to October 2020, we recruited a convenience sample in each county. The
COVID-19 pandemic risk mitigation strategies were on-going during this period. Given
restrictions and safety concerns, all recruitment and data collection occurred in a remote format.
The study team used three strategies to identify eligible participants. First, we utilized the
University of Pittsburgh Clinical and Translational Science Institute Pitt+Me registry of potential

research participants, which has over 250,000 registrants throughout Western and Central PA.
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Pitt+Me staff identified and referred participants meeting the eligibility requirements to the study
team. Second, we used online social media recruitment through ad placements on popular sites
such as Facebook and Instagram, which were specifically targeted for age, gender, and geographic
location; interested individuals clicked on provided links to learn more about the study. Third, we
identified participants through contacting relevant local organizations directly (e.g., clinics,
community centers, local non-profit organizations). The study team met with the organization
leaders, who shared recruitment materials (Appendix F) to identify participants.

Participant eligibility included: 1) English-speaking; 2) female; 3) age 40-64 [target range
for CVD screening 17]; and 4) living in a case county for >2 years to establish residency (Appendix
G). Participants also had to express willingness and ability to participate. At enroliment, the study
team collected contact information and obtained consent prior to data collection (Appendix H).
All procedures were approved as expedited by the University of Pittsburgh IRB

(#STUDY200550165).

Data Collection & Analysis

Concept mapping builds upon qualitative methods used in community-engaged research
by adding intentional participatory elements and built-in quantitative components. The method’s
participatory nature allows researchers to uncover connections and to generate potential
community-specific intervention opportunities to address health disparities.?3%:251:252:270,272,289-292
Extensively used in program planning and evaluation, concept mapping as a research method
allows researchers to uncover novel, exploratory findings around a topic of interest and to display
the results in a visual, conceptual map useful for planning interventions, programs and services,

scale development, and formative research for future studies.?*?5 Concept mapping is centered
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around a focal question, which shapes the remaining steps of data collection and analysis; this
iterative process occur over multiple sessions.?3%2512% The study team conducted three sequential
sessions, including four distinct activities, within each county. With regular reminders to maximize
participation, we used the online concept mapping software created by Concept Systems, Inc.?%°
for data collection, including demographic questions (e.g., age, income, insurance status; see
Appendix 1). Participants received $10 gift cards for each activity completed (up to $40 if
participants completed all four activities).

Brainstorming (Session 1; Appendix J) involved 47 participants from across the three
counties generating a list of responses to the focal question: What are all the factors, good or bad,
that affect the cardiovascular (heart) health of women in your community? The study team
included probes to explore individual, social, and environmental factors in their responses. We
compiled data from the brainstorming sessions for all three counties into a single final item list.
The participants then carried out a sorting and rating process of the final list items (Session 2;
Appendix K). The pile sorting process involved 71 participants, including the 47 who had
participated in the brainstorming session, working independently to group the items and labeling
each pile. The rating process used Likert-type questions asking these participants to rate each factor
on three scales: a) importance for receiving preventive health screenings (e.g., cholesterol, blood
sugar, blood pressure); b) importance for lifestyle behaviors (e.g., smoking, diet, physical activity)
and c) likelihood for intervention opportunity in this community, where responses ranged from 1
(not at all important/feasible) to 5 (extremely important/feasible).

With the combined sorting and rating data, we used non-metric multidimensional scaling
to create a spatial point map displaying the relative distances between the items representing

perceived similarities and differences.?®® We then used hierarchical cluster analysis to create a
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cluster map illustrating group consensus regarding item categories.?®® The study team used the
ratings data to examine pattern matches for clusters to see variation across each rating scale; we
displayed correlational values (r) for each direct comparison.?®® The design of this three-county
concept mapping study also allowed for the exploration of similarities and differences across
counties and by participant characteristics (see Appendix L for additional concept maps).
Finally, we brought these data to participants for qualitative data interpretation (Session 3;
Appendix M). We reached out to a sub-sample of 16 participants from the three counties for group
discussions. These sessions followed the general structure of a focus group, where participants
viewed representative maps in a guided discussion to gather community-driven feedback. The
discussion groups took place over Zoom,? for the ability to share concept maps. We also shared
the results through email and ensured participants could participate by phone, if needed. We audio-
recorded these discussions and used the transcripts for qualitative analysis. First, we included
thematic codes by cluster name to explore the depth of results, and second, through a grounded
theory approach, we used inductive content analysis to discover emerging themes (Appendix
N).169170 The first and second authors, as independent coders, conducted these analysis using
NVivo 12 and double-coded 50% of transcripts with excellent levels of agreement (Cohen’s kappa

= 0.77; 98% agreement).?** We identified representative quotes to capture participant language.

5.4 Results

Participant Characteristics
Reflective of eligibility criteria and regional demographics, the sample (N=71) had a mean

age of 54.6 years and was majority white (83% of those who responded). Among those participants
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reporting household income, approximately half were under $75,000, and 58% of participants
identified that they or an immediate family member had a history of heart health problems (e.g.,
heart failure, heart disease). Across counties, the sample was similar, with slightly higher income
and percent with private insurance among Butler County participants, reflective of county-level
differences; while all three counties have a rural designation in PA, Butler County has the largest
population and the highest median household income. Table 5 contains a summary of participant

responses.

Items & Clusters

Participants listed 96 unique factors that affect the heart health of women in their
community. We generated a spatial representation of the similarities among the 96 items in a point
map, which had a stress value of 0.2853 indicating a high level of stability.?®® The study team,
utilizing hierarchical cluster analysis, found the items grouped thematically into six unique clusters
spanning individual-level lifestyle behaviors, knowledge, and understanding; supportive people
and places; difficult to control factors, including environmental, work, or life needs; and obstacles
to healthcare. The 96 items grouped into the six clusters are in Appendix O, and the resulting
cluster map is displayed in Figure 12. In the discussion sessions, participants developed cluster
names based on the thematic similarity of items.

Cluster 1: Supportive People & Places. This cluster describes positive supports
participants identified in their lives and communities, such as relationships and spaces for exercise
or to buy healthy food. Within the items discussed by participants, relationships included
supportive family relationships and support by other women, and places included local farms and

farmer’s markets, economical places to shop for food, gyms, and outdoor spaces for exercise such
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as local parks. A few items (e.g., self-confidence, positive attitudes toward health) are at the
individual-level; however, these items fit, as one participant describes:

Having a positive attitude is a choice... even if you’re around people who are negative,

you have the choice to be negative or to be positive to try to influence them. So, if we’re

talking about supportive people and places, | think support begins with yourself. (Lawrence

County)

One participant also connected the presence of community assets to pride of place and explains
how these supports can contribute to positive attitudes in an interconnected manner:

| would say pride of place because when we feel like our needs are being met then you're

also going to... have a good self-image, feeling that you belong to a place that is willing to

take care of you and then you may be willing to take care of it. (Fayette County)

Cluster 2: Knowledge & Understanding. This cluster discusses knowledge women
identify as important to heart health behaviors. One participant called this cluster “myths and
monsters” to reflect misinformation and the denial women may feel about hearth health issues
affecting them. Participants described the need for “education from a young age, that would really
help women understand themselves and not be in denial” (Butler County). Specifically,
participants expressed interest in education to combat the narrative around heart health issues being
primarily a male issue (e.g., male-specific symptoms) and stigma of help-seeking behaviors among
women. One participant describes the need for education on “symptoms of heart disease in women
compared to men... and | think too, maybe if women felt like, okay, you’re not going to be a
burden by saying that you don’t feel well” (Lawrence County).

Cluster 3: Obstacles to Healthcare. This cluster contains challenges women encounter in

healthcare, such as the monetization of care, insurance dictating processes and costs, and access in
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rural areas, particularly to specialists and women’s health providers. Insurance arose frequently in
discussions, including the powerlessness women felt; as one participant states, “I think we all feel
very helpless to change our insurance and like we're kind of puppets on strings. We can't change
them, and they dictate what we do. Or don't.” (Lawrence County). Another participant highlights
the need for women to understand ways to “work the healthcare system” rather than accepting
these barriers as the status quo; as she explains:

I think women in my area, some of them don't feel welcome in healthcare facilities. I think

they feel intimidated, especially if you're someone who comes from a lower socioeconomic

status or if you're someone who comes from an isolated rural or mountain area... Maybe
it's not explained to them... it's so overwhelming. (Fayette County)

Cluster 4: Lifestyle. This cluster includes lifestyle behaviors, including diet, physical
activity, and alcohol use. Participants largely described two points-of-view: 1) women who choose
not to engage in healthy behaviors and 2) acknowledgement of life circumstances and systemic
barriers that make these behaviors challenging for many women. Several participants used the
word “excuses” to describe choosing to not exercise or eat healthy, but as one participant explains,
“processed foods, fast foods, alcohol abuse, lack of exercise... it’s still a choice. Unfortunately,
we don’t choose to do the right things sometimes” (Lawrence County). On the other hand, some
participants who felt aspects like poverty, which directly affect food and exercise choices, saw the
language around “excuses” as blaming women for conditions that extend beyond behavioral
decision-making; one participant states: “I just call this patient shaming... all about shaming”
(Butler County).

Cluster 5: Difficult to Control Factors. Participants from the three counties agreed that

the items in this cluster are difficult to control, ranging from personal health conditions like obesity
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and diabetes to environmental concerns like air quality and poverty. Comments primarily focused
on the lack of ability to change these items. For example, one participant describes: “A lot of these
look like some of the things... I was like, it doesn’t matter. It’s not going to change anyway. [For
example,] poverty. | wish I had the answer for that. That would be like the ultimate gift to the
world...” (Fayette County). However, another participant described how acknowledging these
challenges can benefit women:

| think validating for women that it's not their fault would be a good place to start. Because

all of this shows, it's not our fault. You have not failed as a human being because look at

all the factors that are outside of your control that are contributing to the problem. So, it's
not your fault. (Butler County)

Cluster 6: Work, Family, & Life. The items in this cluster relate to gender-based cultural
norms around caregiving and the day-to-day challenges women face juggling work, family, and
other life needs. Several participants discussed how caregiving norms play a role in deprioritizing
their own health to focus on other life needs. As a participant explains:

The whole women taking care of others before themselves... I still have a tendency to

make sure that | have breakfast ready for my husband... which probably seems a bit old

fashioned at this point, but I, of course, followed what my mother always did... I'm one of
these people that it’s so hard for me to tell somebody ‘no.” (Fayette County)
Participants also described complex decision-making because of financial, family, or work
challenges; for example, if “we need to feed our families, and if we can't afford healthy food, we're

going to get unhealthy fast food” (Lawrence County).
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County-Level Variation

To shape county-specific interpretation sessions, we explored county-level variation in
average cluster ratings across two of the scales: importance to preventive screening and feasibility
to change in the community (Figure 13). While some similarities exist in the average cluster
ratings, the correlations between these cluster ratings vary by county, ranging from r=0.39 (Butler)
to r=0.70 (Lawrence). As similarities, participants across all counties rated cluster 3 (Obstacles to
Healthcare) as most important to screening and clusters 2 (Knowledge & Understanding) and 3
(Obstacles to Healthcare) as the most feasible for change in their communities. In terms of
differences, cluster 1 (Supportive People & Places) had a lower average cluster rating on both
scales in Fayette County, and cluster 5 (Difficult to Control Factors) had a lower rating for
importance to screening in Lawrence County. We utilized these similarities and differences to

guide conversations around intervention ideas in each county-specific interpretation discussion.

Intervention Ideas

Based on county-level similarities and differences, participants identified potential
community-specific intervention opportunities, including: non-traditional sources for health
information; holistic, consistent healthcare; addressing workplace and facility norms; and positive
media messaging.

Non-Physician Supports for Health Information. Participants identified the need for
health information to be provided from sources other than a doctor’s office. As regular touchpoints,
participants described potential for pharmacists, fitness trainers, nutritionists, or churches as
sources for information, particularly on women’s heart health and for personalized health behavior

instructions. One participant describes: “I think your pharmacist is your best advocate, you go
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there and they tell you ‘you know you shouldn't be doing this. No, you shouldn't take this with
this,” and | don't think people utilize the pharmacists enough” (Butler County). Another participant
speaks to the benefits of a personal fitness trainer:

Like a gym membership, that's such an easy, accessible point that the trainer could be

saying, okay, we're going to talk about, not getting on this treadmill to burn calories, but

we want to get your heart rate up a little bit... and here's why. Because as a woman, that's
your highest risk factor for death is a heart issue. (Fayette County)

Holistic, Consistent Healthcare. Participants described the need for more consistent and
personalized healthcare, including the desire for doctors to see patients as a whole person,
frustration that dental or optical care are not covered on primary insurance, and dissatisfaction with
seeing a plethora of specialists. One participant states: “It's so chopped up into tiny little pieces...
I'm looking at this toe, so | don't want to hear about what's going on with your heart... If you look
at everybody and the whole patient, maybe that would work [to promote heart health]” (Fayette
County). Due to short clinic visits with physicians and issues with patient-provider
communication, participants expressed frustration about weight loss being a go-to health
recommendation for heart health. Additionally, they described a lack of focus on health literacy
(e.g., skills for taking concurrent medications or reading food labels to make healthy choices)
within interactions with providers, resulting in inaccessible recommendations that may involve
incorrectly assumed knowledge. A participant explains the consequences of poor communication:

You have to look at the whole patient, including their dependents...telling a woman to

work out more, eat better food, and get enough sleep when she's working three part time

jobs, a single parent trying to cobble together a living, and you shame her for having a TV

dinner or McDonald's takeout. She's not coming back to see you. (Butler County)
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Workplace and Facility Norms. Participants also described the need for changing societal
norms around caretaking, gender roles, and life priorities. For example, participants made
recommendations to increase exercise opportunities through workplace policies to promote time
for physical activity or for exercise options for those who may not work standard hours. As one
participant discusses, “employers need to be encouraged to start encouraging all their employees
to be more active, you know, I don't know, lunch hours instead of half hour lunch breaks” (Butler
County). Participants expressed the need for workplaces, fitness facilities, and doctor’s offices to
meet life needs (e.g., childcare, transportation, times open) for women to build and maintain
healthy behaviors, as one participant explains:

I'm a mom. So, what do I do with my kid when I go to the gym... there isn't the chance I'm

going to go to the gym after work or I'm going to get up and go real early... that doesn't

work if you have a kiddo when you're the only one that's able to watch that kid because
none of the gyms around here have childcare. (Fayette County)

Positive Media Messaging. Participants also suggested ways to address existing cultural
norms around women and heart health through increased positive messaging in the media or an
active presence on social media. Participants described the need to change “not me” attitudes
involving denial of heart health issues to validating “not your fault” messaging that both
acknowledges challenges and assists in finding ways to make healthy behaviors work despite these
obstacles. Particularly, participants recommended media ads during primetime hours or via a key
social media figure who could share useful, positive tips; one participant would like:

An Oprah of women's healthcare, like a guru that women... [would] be able to trust enough

to be able to say, okay, this is what we have to work with and this is how you can make a

difference for yourself and your family. (Fayette County)
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COVID-19 Considerations

In addition to intervention ideas, we noticed several brainstormed items contained specific
references to the on-going COVID-19 pandemic, and women in the discussion groups regularly
referred to ways in which their heart health behaviors have changed due to the pandemic. When
inductively coding the transcripts, we decided to explore these findings thematically, including
routines, mental health, and social supports.

Changes in Routines. Participants discussed ways they adjusted their daily routines
because of the pandemic, including exercise, diet, and drinking behaviors. One participant
describes options for women, particularly those with existing comorbidities or of older age:

That gym membership jumps right to my mind... It’s one of the things that, even though

right now we’re offered free memberships... there’s no way I’m going with COVID. It’s

just too scary. Especially at my age. (Lawrence County)
Another participant directly conflicts the notion that being physically active is less likely at this
time; as she explains: “I would have to say, I’ve gotten more exercise during COVID. We’ve never
done more walks together, which has been nice” (Lawrence County). Participants also discussed
this duality in diet and drinking behaviors, where some women have experienced higher levels of
alcohol consumption or poorer diets since the pandemic began, while others are cooking or
growing more food at home and going out less frequently to drink socially.

Effects on Mental Health. Participants also directly connected these behavioral changes
to their mental health status. One participant explains: “I'm not going to the gym, and yeah, I've
gained weight. I'm eating more potato chips, probably why | had a high cholesterol tests because
I need a little more comfort food because, you know what, things suck right now” (Butler County).

Participants who described poorer health behaviors in connection to the pandemic largely
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discussed the need for ways to overcome or cope with stressors, putting their mental health as a
higher priority than physical health; one participant explains how the pandemic has shifted her
attitude toward life and healthy behaviors: “Before, | was like, oh, you know, happy and sunshine
and everything else. Then, 2020 broke me [with] the existential crises | have gone through within
this time period” (Fayette County).

Social Support. On the positive side, participants, such as those increasing exercise time
outdoors, described ways in which they were experiencing higher levels of social support.
Participants discussed going for walks in local parks with family members and enjoyment at seeing
others out together using these spaces. Additionally, participants reflected on ways that using the
internet has increased the ability to connect with others, including for physical activity. One
participant described using online yoga videos with her husband at home; another discussed having
her daughter set-up her computer for exercise videos and to stay in touch with friends and family.
Overall, participants expressed higher levels of social support, including higher use of community
programs, such as food distribution at churches. As one participant summarizes: “People have

really come together and been supportive of each other” (Lawrence County).

5.5 Discussion

Our concept mapping activities identified a wide range of unique items that women in
Appalachian PA perceived as a factors affecting the heart health of women in their community.
These items grouped together into six clusters that spanned the social-ecological framework,
including individual (Knowledge & Understanding; Lifestyle), social (Supportive People &

Places; Work, Family & Life), and community (Obstacles to Healthcare; Difficult to Control
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Factors) levels. By deriving cluster names from participant descriptions for why certain items
grouped together, we uncover novel ways of viewing multilevel, complex factors affecting CVD
prevention among women in this region.

Several identified clusters reflect findings in the previous literature, while others make
novel contributions. Cluster 1 (Supportive People & Places) includes comments connecting
community assets or positive interpersonal relationships to attitudes, both at an individual-level
and to pride in the community, demonstrating aspects of the protective nature of social
supports.®*?% Cluster 2 (Knowledge & Understanding) highlights the need women feel to
understanding risk factors and symptoms specific to women,®!! rather than the male-dominated
narrative of heart health. Additionally, participants recommend looking beyond providing
education, which implies a lack of knowledge among women; health professionals must also
consider the roles of misinformation and stigma in help-seeking behaviors. Cluster 3 (Obstacles to
Healthcare) identifies many expected barriers and challenges women face in seeking healthcare,
including cost, access barriers, and the role of insurance.6:50:123.124.126,129.130\psomen use words like
‘powerlessness’ and ‘intimidation’ to describe interactions with healthcare providers, which
reveals the importance of supporting women’s efforts to work through systemic barriers (i.e.,
increase their “healthcare literacy”). Finally, the dual perspectives in cluster 4 (Lifestyle) fall in-
line with locus of control theories?®® by distinguishing participants with internal attribution (i.e.,
lifestyle behaviors as a choice or excuse) versus external attribution (i.e., systemic factors
superseding health decision-making). The items in cluster 5 (Difficult to Control Factors) and
cluster 6 (Work, Family, & Life) summarize many factors that those with an externally-focused

lens reference.
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Participants identifying non-physician supports for health information aligns with previous
discussion of Appalachian women likely preferring to receive information from social
connections.?® Future research should explore the potential for health information to be distributed
by local pharmacists, fitness facilities, and churches; the latter has been successfully conducted
with Appalachian women using community health workers to expand cervical cancer screening
through faith-based locations* and could be adapted for CVD prevention. Additionally, the
discussion of more holistic, consistent healthcare supports an increased consideration of a harm
reduction approach to improving women’s heart health-related behaviors such as diet and physical
activity.?” This perspective acknowledges that many factors, including those difficult to control
in cluster 5 (e.g., poverty, existing co-morbidities), must be considered through humanizing
patients, suggesting incremental changes rather than focusing directly on weight-loss, and allowing
for an occasional step backwards in behaviors via a pragmatic lens.?®” This suggestion also relies
on women’s ability to build consistent connections with primary care providers rather than
segmented healthcare experiences, which participants often connected to insurance companies
dictating healthcare costs and processes or poor patient-provider communication.

Participants identified additional policies and systems that directly influence their heart
health behaviors, including access to transportation and childcare. A shift in intervention approach
that aligns with the literature includes advocating for greater resources to meet daily practical
needs'?*'?° and increasing information to women about existing resources. Similarly, by using the
media or social media to combat gender-based norms around caretaking and social roles, a health
communication campaign could utilize lessons learned from the success of breast cancer
awareness; several participants expressed frustration or surprise at learning that heart disease is the

leading cause of death among women because of the media presence breast cancer advocates have
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created. Recent studies discuss suboptimal awareness and decreased engagement by women in
existing successful heart health campaigns, such as the American Heart Association’s Go Red for
Women, compared to breast cancer campaigns like Breast Cancer Awareness month.2%:2% Sych
differences may be due in part to length of campaign (for these two examples, starting in 2004
compared to 1985) as well as the role of promotional industry interest in the breast cancer pink
ribbon culture.’® To increase women’s engagement, an updated media campaign could
incorporate a harm reduction approach that acknowledges the challenges women face and focuses
on positive ways to improve behaviors working given these barriers.

Finally, the discussed changes in behaviors due to the COVID-19 pandemic captures the
complexity of how future health outcomes will relate to behaviors during this time, where some
women have improved health behaviors and others have worsened. These findings, including the
relationship between mental health and behavioral decision-making, suggest the need for several
strategies to encourage CVD prevention, including: promoting outdoor and online spaces for
increasing physical activity options, offering intentional mental health supports to women, and
encouraging positive ways to interact with members of families/COVID-19 bubbles to capitalize
on the protective nature of these social supports. Those engaged in the development of media
campaigns or policy changes should strive to include aspects that address potential behavior
changes from the pandemic as well as mental health needs. Additionally, providers and those
sharing health information should be sensitive to additional needs women may have because of
recent circumstances.

We acknowledge several limitations in the design of this study. As we conducted the entire
study remotely, the sample may skew towards participants with higher income or education, as

these participants may have been more likely to have time to participate or technological access.
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Our sample also had higher participation in Butler County, which is indicative of its larger
population compared to the other counties (Fayette has 68.8% and Lawrence has 45.5% the
population size of Butler). Additionally, we recruited many of our participants via an existing
voluntary health research registry, so our sample may be biased towards those more likely to
participate in research studies. While we collected data from three counties, our results may not
reflect all of Appalachian PA nor the entire region, and future studies should seek to expand upon
these analyses to capture similarities and differences throughout the region. While fairly robust for
a concept mapping study, our sample size is small and is not meant to be generalizable, as concept
mapping seeks to capture group consensus. Future studies should also consider race/ethnicity as
well as gender-identity or sexuality; while we collected the former, we did not intentionally
oversample to explore these differences in our analyses. However, our study utilizes a mixed
method design that captures novel findings related to a range of complex, multilevel factors and is
grounded in spatial analyses. Through this combination of methods, we have confidence in the
previously undescribed perceptions about preventive CVD factors among women in Appalachia

along with novel intervention ideas provided by participants.

5.6 Conclusion

Overall, by employing the participatory, community-engaged method of concept mapping,
we identified 96 unique items that grouped into six thematic areas, which provide novel
understanding to factors that affect the heart health of Appalachian women. By using county-level
and demographic comparisons, we uncovered potential intervention opportunities to improve

CVD prevention among women in Appalachian PA, which build on positive social and community
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assets, promote holistic care, and utilize positive and validating messaging. Future studies can
build on these results by exploring regional variation as well as differences by race, gender identity,
or sexuality and by considering ways to implement new or adapted interventions to improve the
health of women in this understudied population. Finally, by including participant comments on
the COVID-19 pandemic, we provide a platform for continuing discussion for how behaviors in

this time will affect future cardiovascular health.
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5.8 Tables and Figures

Table 5. Concept Mapping Participant Characteristics

- . Butler (N=37) Fayette (N=14) Lawrence (N=20) TOTAL (N=71)
Participant Characteristics Mean (SD) Mean (SD Mean (SD) Mean (SD)
Age 55.79 (7.07) 52.00 (8.38) 54.06 (6.08) 54.61 (7.08)

Frequency (%) Frequency (%) Frequency (%) Frequency (%)
Race/Ethnicity
White or Caucasian 33 (89.19) 11 (78.57) 16 (80.00) 59 (83.10)
Other 0 (0.00) 1(7.14) 1 (5.00) 2(2.82)

Did Not Respond 4 (10.81) 2 (14.29) 3 (15.00) 10 (14.08)
Health Insurance

Private 25 (67.57) 7 (50.00) 12 (60.00) 44 (61.97)

Medicaid 4 (10.81) 2 (14.29) 1 (5.00) 7 (9.86)

Medicare 2 (5.41) 2 (14.29) 2 (10.00) 6 (8.45)

Affordable Care Act/Marketplace 3(8.11) 0 (0.00) 1 (5.00) 4 (5.63)

Did Not Respond 3(8.11) 3(21.43) 4 (20.00) 10 (14.08)
Household Income

<$25,000 4 (10.81) 3(21.42) 5 (25.00) 12 (16.90)

$25,000 - $74,999 10 (27.03) 3(21.42) 3 (15.00) 16 (22.54)

>$75,000 19 (51.35) 5(35.71) 8 (40.00) 32 (45.07)

Did Not Respond 4 (10.81) 3(21.42) 4 (20.00) 11 (15.49)
Family History of Heart Health Issues

Yes 21 (56.76) 8 (57.14) 12 (60.00) 41 (57.75)

No 13 (35.14) 4 (28.37) 4 (20.00) 21 (29.56)

Did Not Respond 3(8.11) 2 (14.29) 4 (20.00) 9 (12.68)
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3. Obstacles to Healthcare

7 16

43
54

17

2. Knowledge & Understanding
74 28

9
24
5. Difficult to Control Factors
6. Work, Family, & Life 55

72

4. Lifestyle
2

18
1. Supportive People & Places

Stress = 0.2853
12

Figure 12. Six Cluster Solution for the 96 Brainstormed Items
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a) Butler County b) Fayette County

Importance to Screening Feasibility to Change Importance to Screening  Feasibility to Change

4.06 4.06 4.06 4.06
Obstacles to Healthcare 1

Difficult to Control Factors >
Knowledge & Understanding ] Knowledge & Understanding Obstacles to Healthcare
Supportive People & Places = — Difficult to Control Factors

Supportive People & Places
\ Knowledge & Understanding —
Lifestyle P~ Obstacles to Healthcare

Work, Family, & Life — 9

P Lifestyle Lifestyle ——.¢
Supportive People & Places ~__
_ Difficult to Control Factors Work, Family, & Life — ~Knowledge & Understanding
Work, Family, & Life Obstacles to Healthcare
~Supportive People & Places
~Difficult to Control Factors
Lifestyle
‘Work, Family, & Life
2.56 2.56 2.56 2.56
r=0.39 r=0.59

c) Lawrence County

Importance to Screening  Feasibility to Change
4.06 4.06

Obstacles to Healthcare 1

Knowledge & Understanding
Supportive People & Places

Difficult to Control Factors 1 _—Supportive People & Places

1 Knowledge & Understanding

Lifestyle ~.__ P Obstacles to Healthcare
Work, Family, & Life —
p Lifestyle
P—Difficult to Control Factors

»——Work, Family, & Life
2.56 2.56

r=20.70

Figure 13. Pattern Matches by County — Screening Importance vs. Feasibility to Change

(Note: Utilized Likert-type rating scales, ranging from 1 [not at all important/feasible] to 5 [extremely important/feasible])
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6.0 Dissertation Discussion

Overall, this dissertation, containing a rapid scoping review, spatial analysis, and concept
mapping methods, provides an opportunity to explore how the findings of each element inform
one another. Additionally, through the use of community-engaged methods utilizing a systems
thinking approach, the findings generate the potential to transform this study into a fully integrated
mixed method design through the identification of future additional spatial analyses, systems
science approaches, and qualitative data collection to inform intervention development.
Combined, these findings set the stage for future studies to fully capture factors to address to

increase CVD prevention among women throughout the Appalachian region.

6.1 Summary of Findings

Combined, the three papers in this dissertation provide: 1) context for the current state and
goals for future research on the health of Appalachian women, 2) the association of county-level
social and environmental factors (e.g., income, medical facilities, healthy food retailers, and
recreation facilities) with CVD mortality among women in the Northern Appalachian counties of
PA, and 3) the perceptions of women within three of these counties on the important factors
affecting CV health of women in their communities along with future potential intervention
opportunities in rural Appalachian counties to improve CVD prevention.

Specifically, paper 1 presents the state of research on the health of women in Appalachia

by describing what has been studied over the past two decades and by identifying gaps for future
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public health research. In this work, we highlight health topics in need of further exploration,
population characteristics (e.g., needs among youth/aging, race/ethnicity, gender identity, sexual
orientation) to be included in future works, and ways to build theoretical frameworks and
methodological approaches intended for this population. We also discuss regional variation,
including the need for more research throughout the subregions of Appalachia, and the need for
broader, more cohesive and comprehensive representation of the needs of this population in the
literature. Additionally, this review demonstrates the limited use of community-engaged research,
an omission due to the influential role of community-level factors (e.g., cultural practices and
assets!31:220229) on health, suggesting the need to build upon existing community resources to
improve health in this population and to support a holistic view of women’s health in the region.
Next, paper 2 shows that CVD mortality rates among women in Appalachian PA remained
higher than national averages from 2011 to 2015 with three regionally high clusters. The
exploratory spatial data analyses indicate significant spatial autocorrelation of CVD mortality and
identify regional variation across resource levels (e.g., income, medical facilities, healthy food
retailers, recreation facilities). The exploratory patterns in the three areas with high CVD support
the regression results, where low median household income and low presence of recreation
facilities are associated with high CVD mortality rates among women in Appalachian PA. In the
Appalachian region, where economic factors continue to lag behind the rest of the country,*® the
role of income and its relationship to CVD prevention efforts need to be further explored, including
low cost screening options that account for access challenges (e.g., transportation, childcare) or
easily accessed health information related to preventive health behaviors. The significant
association of recreation facilities with CVD mortality among women provides another

opportunity for potential prevention efforts, where increased access to these facilities may play a
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role in improving CV health among women. Future studies would benefit from directly engaging
with women in Appalachian communities to uncover intervention strategies that would build upon
local community assets, such as parks or existing facilities, and strategies to ensure exercise
opportunities meet the complex life needs many women balance with multiple social roles.
Finally, in paper 3, by employing the participatory, community-engaged method of concept
mapping with 71 women in three Appalachian PA counties, we identify 96 unique items that affect
the heart health of Appalachian women. These items group together into six clusters that spanned
the social-ecological framework. By deriving cluster names from participant descriptions for why
certain items grouped together, we uncover novel ways of viewing multilevel, complex factors
affecting CVD prevention among women in this region. By using county-level comparisons, we
also provide potential intervention opportunities to improve CVD prevention among women in
Appalachian PA, which build on positive social and community assets, promote holistic care, and
utilize positive and validating messaging. Future studies can build on these results by exploring
regional variation as well as differences by race, gender identity, or sexuality and by considering
ways to implement new or adapted interventions to improve the health of women in this
understudied population. Additionally, by including participant comments on the COVID-19
pandemic, we provide a platform for continuing discussion for how behaviors in this time will

affect future CV health among women in the region.
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6.2 Novel Mixed Method Results

Through the use of novel mixed methods, including the pairing of spatial analysis and
concept mapping, this study allows for the consideration of how each method’s findings inform

each other as well as the previously discussed factors identified in the rapid scoping review.

Intersection of Concept Mapping and Rapid Scoping Review Findings

As displayed in Figure 14, the concept mapping findings greatly overlap with the factors
identified in the rapid scoping review. This overlap consists of factors across the social-ecological
levels (items in bold). While a few factors in the review are minimally discussed or not mentioned
(items in red), the concept mapping results also include several novel factors to add to the

conceptual framework for understanding CVD risk among Appalachian women (items in yellow).

Cultural Practices
(e.g., Storytelling)

Feasibility/
Access

Place-specific "o o

Recommendations o
Environnanizl

Flzizzires

Positive i istori INDIVIDUAL
Social
SUpPOIts

Agirie)
Pogulzition

Policies i Positive Attitudes
Genetics

SOCIETAL

Figure 14. Intersection of Items from Concept Mapping Sessions and the Scoping Review
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Individual Level. At the individual level, concept mapping participants discussed a
majority of the previously identified factors. For example, participants regularly raised health
literacy®” and medical knowledge??* within the conversation, as one participant describes:

This assumes... medical or nutritional intelligence that a lot of people just don't have the

privilege to have that access to. They look at pre-packaged lemonade. They're like, oh, it's

lemonade. That's probably better for me, and they don't know to turn the label and see it
actually has more sugar than the coke, but if you’ve never had that privilege of knowledge
and education, then you're not going to know that. (Fayette County)
Likewise, participants frequently mentioned facing issues related to transportation, childcare,
employment, and insurance.>*123124129 \jthin attitudes and perceptions, participants tended to
focus on distrust of the medical system3* and lack of control*3! around CV health. One participant
discusses feeling a lack of control around her health behaviors from life and work challenges:

Because childhood experiences, you didn't pick your parents... You didn't pick where you

live... You're too exhausted when you get home from your minimum wage job, which 1

work retail on concrete. At the end of an eight hour day shift, my feet hurt. (Butler County)
Additionally, in the concept mapping results, participants tended to discuss positive attitudes not
previously covered in the literature. For example, participants listed items around gratitude, self-
confidence, and positive motivators to be healthy. Likewise, participant brought up genetics as a
Difficult to Control Factor not previously focused on in the literature. At this level, participants
did not discuss privacy or the desire to age in place. They also did not actively describe themselves
as having an Appalachian identity; however, participants expressed some of the same frustrations
many individuals in Appalachia experience related to negative external perceptions. One

participant explains:
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We get a lot of bad wraps in Fayette County. | mean, they still call us like Fayette-nam,

and things like that. And I'm always quick to correct people whenever I'm on my own, and

| don't feel that way about it because I've lived here my entire life. (Fayette County)

Interpersonal Level. At this level, participants mainly focused on the combination of
caretaking responsibilities of women in their communities and experiences related to provider
characteristics. Caretaking responsibilities??? tended to fall into the categories of logistical barriers
(e.g., how to exercise when childcare is not available) and constraints related to social norms. For
example, one participant states, “I do think though that women care for others before themselves
as a general rule. Not everybody, but many women do” (Butler County). Provider
characteristics!?2123126.134 g1so fell into multiple areas, including communication challenges such
as biases toward focusing on weight loss rather than life challenges, a lack of a focus on prevention,
and gender concordance. Related to the latter, one participant describes, “In the outer reaches and
the smaller towns that is just so evident that the doctors are, you know, they’re old men, and they
don’t explain things to women, and women don’t know to ask™ (Butler County). In terms of
differences, participants largely only discussed issues of power in the context of patient-provider
relationships; they rarely touched on aspects of partners and relationship history, such as intimate
partner violence or negative facets of family history with CVD. As with the individual level,
participants focused on positive aspects missing from the literature, including an entire cluster on
Supportive People & Places; this cluster included items such as supportive family relationships, a
good relationship so you can work on it together, and support by other women.

Community and Societal Levels. Across these broader levels, participants touched on
almost all of the mentioned factors in the review. For example, many of the items in the cluster on

Obstacles to Healthcare focus on access to care (e.g., availability of women’s health care
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services),'*'3" need for specialized services (e.g., availability of specialist doctors in the
community),#0214215228 - quality of care (e.g., doctors not spending enough time with
patients),t27134202216 and geographic isolation (e.g., resources to travel long distances to get care).'*
Likewise, the cluster on Supportive People & Places also contains community assets and place-
specific recommendations®»?22227:22% tg improve CV health, such as outdoor places for physical
activities, local farms that offer good produce, and availability of gyms. At the societal level,
participants actively discussed cultural practices'!®297216 and religiosity.**'* One participant
describes ways that understanding the local culture affects CVD prevention efforts:

So, to reach them in the way that we know how to do it right now, really isn’t working, so

like aspects of more community outreach, like churches... people go to church every

Sunday and are very religious... So that would be a good place. (Butler County)
Participants also regularly discussed the role of stigma (e.g., around mental health issues, gender
roles, and weight loss)*?>% and policies,'?>!3 particularly related to healthcare such as Medicaid
Expansion and the Medicare Modernization Act. As one participant elaborates, “And our church
actually started a healthcare initiative as one of our ministries, because there were so many people
that needed more information [about the Medicare Modernization Act]” (Lawrence County).
Another participant speaks to the challenges of healthcare policies differing across state
boundaries:

I'm right on the border of West Virginia. So, if you have Pennsylvania medical assistance,

healthcare, you can't cross the border to Morgantown, so then you have to go to Pittsburgh,

and people don't have accessible transportation for an hour away. (Fayette County)
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Finally, while participants did not speak to research-related approaches or to historical trauma,
they did describe local industries and the connection to environmental hazards (e.g., fracking and

pollution from mills affecting water and air quality as well as roads not being friendly to walkers).

Intersection of Concept Mapping and Spatial Analysis Findings

Participants in the concept mapping sessions also provided insights into the patterns found
in the county-level spatial analyses, including the role of income, medical facilities, healthy food
retailers, and recreation facilities.

Income. The role of income arises in multiple of the participant generated concept mapping
clusters. For example, in the cluster on Supportive People & Places, participants listed concerns
around economical places to shop for food and the need for free parks with trails for outdoor
exercise. Likewise, the cluster around Work, Family, & Life contains items on the high cost of
healthy food compared to unhealthy or fast food, the need to work multiple jobs to support family,
and the way changing local economies has caused small local markets to close; the cluster on
Difficult to Control Factors also includes poverty, high unemployment, and household income.
The majority of income-related items are in the cluster on Obstacles to Healthcare, which includes
cost of medication, cost to maintain proper health screenings, restrictive insurance, and resources
needed to travel to care.*>50124126.130 The complexity of how income is interwoven into multiple
categories sheds light on a large variety of ways that increasing median household income could
improve CVD mortality for women in Appalachian PA. These strategies could include: increasing
access to and reducing costs of healthy food and exercise opportunities; increasing access to full
coverage insurance, screening opportunities, and low cost medications; and addressing broader

structural economic issues, such as poverty and unemployment.
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Medical Facilities. Concept mapping participants spoke in depth about issues related to
healthcare and medical facilities, as found in the cluster on Obstacles to Healthcare. In addition to
costs, participants spoke about availability of care, particularly specialized or women’s health
services, barriers that insurance procedures raise in seeking care, and provider characteristics
affecting quality of care. The items in this cluster speak to why the medical facility variable in the
spatial analysis may not capture the mechanisms that generate risk for CVD mortality. First, we
included all major healthcare facilities (e.g., hospitals, FQHCs, and rural health clinics), regardless
of the availability of specialist or women’s health services. Second, aggregating the number of
facilities per county does not speak to perceptions related to quality of care or procedural barriers
insurance may create in seeking care. These findings support utilizing a collection of variables
capable of capturing these additional elements in order to determine which of these areas to focus
on for future healthcare-focused interventions.

Healthy Food Retailers. Food-related items also appear in multiple of the clusters created
by concept mapping participants. In terms of retailers, the majority of these items fall into the
cluster on Supportive People & Places, where participants list economical places to shop for food,
local farms that offer good produce, farmer’s markers/Community Supported Agricultures (CSAS)
to get fresh vegetables, and community dinners at churches to provide healthy food. Additionally,
participants identified food behavior items in the Lifestyle cluster, including food and drink
choices, eating too much processed foods, portion control, exhaustion at the end of the workday
makes prep of healthy meals into a chore, eating to fill the time during stay-at-home
orders/COVID-19, and availability of fast food restaurants. While we included grocery stores, fruit
and vegetable stands, supercenters, and limited-service restaurants in our healthy food retailer

variable, we may have not found a significant result for similar reasons to the medical facilities,
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where the presence of these facilities does not necessarily capture other aspects of food access
(e.g., cost, quality of food, parking availability) or food-based perceptions that may influence
behaviors when purchasing healthy foods.

Recreation Facilities. Similar to the food retailers, concept mapping participants listed
items related to exercise and recreation facilities in the clusters on Supportive People & Places and
Lifestyle behaviors. In the former, participants note outdoor places for physical activities like
walking, hiking, or biking in rural areas; sports/exercise spaces (e.g., tennis courts, basketball
courts, bowling alleys); free parks with trails and outdoor exercise equipment; availability of gyms;
and community exercise programs at local parks. For the Lifestyle cluster, participants note lack
of exercise; a sedentary, stay-at-home lifestyle (affected by COVID-19); roads that are not friendly
to walkers or bicycle riders; and fear to go to the gym even though it is open due to COVID-19.
Participants also included an item on insurance companies offering gym memberships to elderly
people in the cluster on Knowledge & Understanding, and they included an item on childcare needs
limiting time to exercise in the Work, Family, & Life cluster. In support of our significant finding
that an increase in recreation facilities per population in a county will decrease CVD mortality
among women, the concept mapping participants regularly selected exercise opportunities as an
accessible intervention point. While COVID-19 specific comments may not apply to our spatial
analysis data due to the utilization of data from prior to the pandemic, participants described desire
for increased access to gym memberships, positive social experiences gained from exercising with

others, and positive opinions of local parks, which may contribute to our significant findings.
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6.3 Overall Study Strengths & Limitations

As previously discussed, each of the papers in this dissertation has associated strengths and
limitations that can inform future studies on the CV health of Appalachian women. Through the
rapid scoping review, we set the stage for future systematic reviews by providing ideas for more
refined, specific searches in which data quality can be analyzed. Future literature searches could
include expanded search terms, specific population demographics, or characteristics unique to
Appalachian subregions. Additionally, future work can seek to understand sex and gender-based
differences on the variety of health burdens in the Appalachian region to determine how these
differences can guide the development and implementation of future research, interventions, and
programs. In paper 2, we utilize publicly available data to explore novel relationships between
resource availability and CVD mortality at a county-level in Appalachian PA, which provides a
framework for similar studies throughout the Appalachian region as well as those with more
granular data to explore more localized patterns. Likewise, in paper 3, we uncover perceptions
among women in Appalachian PA regarding the factors that affect the CV health of women in
their communities, and future research should expand upon these analyses to capture similarities
and differences throughout the Appalachian region. Future studies should also consider
race/ethnicity, gender-identity/sexuality, and experiences across the life course. Overall, our study
utilizes a novel mixed method design capable of capturing previously undescribed findings related
to a range of complex, multilevel factors affecting CV health among Appalachian women. Through
this combination of methods, we have confidence in the previously undescribed perceptions about
preventive CVD factors among women in Appalachia along with novel intervention ideas provided
by participants, which can be utilized to promote future community-engaged, mixed methods

studies among women in the Appalachian region.
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6.4 Future Directions for Research and Practice

The findings of this dissertation suggest several areas for future research and practice,
including additional spatial analyses, use of systems science approaches, and interventions for

development to increase CVD prevention among Appalachian women.

Spatial Analyses

The concept mapping findings suggest several areas for future spatial analyses. First, as
these analyses are limited by the outcome measure of CVD mortality being publicly available at
the county-level, future studies would greatly benefit from the collection of local data from health
departments and universities to capture rates at a more granular level, such as census tracts or zip
codes. The concept mapping participants expressed great variability within their counties in terms
of population density, cultural practices, and proximity to resources; the ability to conduct intra-
county spatial analyses would greatly enhance the understanding of the role of social and
environmental factors in the CV health outcomes among women in the Appalachian region.
Additionally, the concept mapping results shed light on the complexity of measuring facets of
medical facilities, healthy food retailers, and recreation facilities to assess the medical, food, and
exercise environments, respectively. Future spatial analyses would benefit from including
additional attributes about these facilities, including variety of services offered, cost, and perceived
quality. Finally, the concept mapping participants suggest a number of locations that may be useful
for intervention development, such as pharmacists, churches, and other outdoor spaces that may
be useful for promoting physical activity (e.g., free exercise space) or healthy eating (e.g.,

organizing local farmer’s markets) or for providing health information to community members.
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An analysis of these sorts of potential intervention spaces would be helpful when developing CVD

prevention efforts based on existing community assets.

Systems Science Approaches

As this mixed methods study is rooted in systems thinking, utilizing systems science
methods would be a valuable approach to continue building a conceptual framework for factors
affecting CVD among Appalachian women. The concept mapping results provide 96 items,
grouped in six thematic areas, represented in a spatial, visual format for additional exploration. For
example, group based model building (GMB) may be a particularly valuable tool to expand this
conceptual framework through the development of a causal loop diagram (CLD) grounded in
stakeholder feedback. GMB, a participatory approach grounded in systems theory, is utilized to
promote shared understanding among stakeholders and to identify the core ideas of a system within
a complex health topic.3%°2% This approach involves a combination of qualitative and quantitative
data collection, where stakeholders first identify the important elements related to a health topic
followed by showing the relationships between these items ina CLD. If desired, the CLD can then
be shifted into a system dynamics model through quantifying the relationships between the
identified components. GMB relies on facilitated group sessions, which may also be utilized to
identify leverage points (e.g., intervention activities) to create change in the system; if the model
has been quantified, the study team can test the quantitative effects that implemented intervention

strategies have on the identified health outcome or behavior.
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Intervention Ideas

The intervention ideas raised by participants in the concept mapping sessions reflect
improvements in preventive CVD screening, health education, and policy changes. Next steps
include working with community stakeholders and researchers to identify the best interventions to
implement among Appalachian women, which includes two strategies: 1) the determination of
which evidence-based interventions (EBIs) currently supported by the Centers for Disease Control
and Prevention (CDC) for CVD prevention®®? map onto those identified by concept mapping
participants and 2) the use of activities to better understand feasibility, availability of community
assets, receptiveness of community members, and ways to adapt potential EBIs for this population.

Participant requests for non-physician supports for health information fall in-line with the
CDC-supported utilization of community health workers (CHWSs) in CVD prevention.%? The use
of CHWSs has shown to be effective in cervical cancer prevention among Appalachian women,*
which could provide helpful guidance in ways to structure a CVD prevention-focused intervention.
Additionally, participants mentioned pharmacists among noted potential sources for health
information. The CDC also supports the utilization of tailored pharmacy-based interventions;°?
while specifically targeting medication adherence, these interventions could be expanded in this
population to include other behavioral or screening-related information. Likewise, participant
requests for holistic, consistent healthcare somewhat align with the CDC-approved strategy of
team-based care, which seeks to form a care team including nurses, pharmacists, dieticians, social
workers, CHWSs, and physicians to coordinate and streamline a patient’s CVD-related care.>%2
Participants also note the need for social media or other media-based resources. In this general

area, the CDC promotes the use of mHealth and telehealth technologies to improve treatment and

screening adherence.%? While these uses of technology focus on medication adherence and self-
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management goals, uses of applications or social media to increase access to health information or
tracking systems could be further developed. Cost-based interventions may be another viable
option for exploration, as recommendations include reducing out-of-pocket costs related to high
blood pressure and high cholesterol; these interventions could potentially be expanded upon to
include further financial incentives for improving access to other preventive measures. Finally,
few of the CDC-supported EBIs fall at the policy level, so future studies could explore how policy-
based interventions have been utilized in other areas of chronic disease, particularly those that
affect workplace policies and the promotion of physical activity as well as those to increase access
to transportation, childcare, or other supports for women with multiple social roles.

Use of human-centered design activities may be one way to determine details surrounding
potential interventions in this population. Human-centered design methods bring stakeholders
together with researchers and can be used to improve adoption, implementation, and maintenance
of interventions, including those geared toward chronic disease prevention.3°33%4 These activities
provide an interactive way to ensure the selected interventions and subsequent adaptations are
grounded in community insights and feedback, as well as practical concerns from providers and

leaders who may be instrumental in creating and maintaining any intervention efforts.

Other Areas for Exploration

Finally, additional areas for exploration in future research studies include expanding upon
this work to capture subregional variability across Appalachia. As economic factors, rurality
levels, cultural practices, and availability of resources vary throughout the region, understanding
subregional needs for women in CVD prevention will be a helpful contribution in the identification

of community-specific interventions to improve CVD outcomes. Additionally, this dissertation
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study was on-going at the onset of the COVID-19 pandemic. While adjustments were made to
account for participant safety and to ensure the timely completion of data collection, we did not
actively seek to assess all the effects or ramifications of the pandemic, beyond thematic areas in
our concept mapping findings. Based on the comments we did receive from participants, future
studies would benefit from the exploration of the effects from the behavior changes, mental health
effects, and economic constraints affecting many throughout this time; these effects may have

lasting effects on population health, including among the CV health of Appalachian women.

6.5 Conclusions

As a whole, the use of mixed methods in this dissertation, including the novel combination
of spatial analysis and concept mapping, contributes to the understanding of the social and
environmental contexts for CVD prevention among Appalachian women. Such a contribution is
significant because it pushes the scope of understanding of CVD risk among Appalachian women
from a focus on individual behaviors to vital social and environmental factors. By building a
framework of the multilevel factors for women in this region, this study provides valuable
guidance to better understand decision-making and the corresponding action-oriented, community-
specific strategies to improve CVD prevention by rural Appalachian women. Research in Northern
Appalachian PA counties not only provides regionally specific insights but is also an important
first step to understanding the pervasive extent of C\VD among women in the Appalachian region.
As a whole, this dissertation focused on characterizing CVD among rural Appalachian women: a)
supplements recent joint Appalachian Regional Commission and Robert Wood Johnson

Foundation efforts? to describe Appalachian health disparities by adding a unique female-focused
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lens and augment those efforts by informing local programs and policy; b) provides valuable
community-based information for successful interventions;*?6 ¢) informs Healthy People goals
to assess health disparities related to gender, SES, and geographic location;3% and d) addresses
noted NIH critical challenges to explore sex/gender-specificity in research and to advance methods

to characterize exposures population-level health differences in disparate populations.3°
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Appendix A. Scoping Review Search Terms

Example Search:

(((((("Health Services Accessibility"[Mesh]) OR (Availability of Health Services[tiab] OR Health
Services Availability[tiab] OR Access to Health Care[tiab] OR Accessibility of Health
Services[tiab] OR Health Services Geographic Accessibility[tiab] OR Program Accessibility[tiab]
OR Contraceptive Availability[tiab])) OR (Availability of Health Services[ot] OR Access to
Health Care[ot] OR Accessibility of Health Services[ot] OR Health Services Geographic
Accessibility[ot] OR Program Accessibility[ot] OR Contraceptive Availability[ot])))) OR
(((((women's health) OR women's health services) OR maternal health services)))) AND
((((((C*Appalachian Region"[Mesh:noexp]) OR "Kentucky"[Mesh]) OR "Tennessee"[Mesh]))
AND "Female"[Mesh]) OR "appalachian women") OR (“appalachia[Title/Abstract]))

132



Appendix B. Example Scoping Review Data Charting Abstract Screening Form

Appendix Table 1. Example Scoping Review Data Charting Form

Authors Year Journal Title Topic Source Reviewer Include E)SIUS'On " | State(s) Popu- Th_e ory Method I_\/Iaj_or Sugg_e St'FmS/
eason lation (if listed) Findings Implications

Psychosocial Well-

Stubbs B, - being and Efforts to

Hoots V, Addlct_|ve Quithmoking in

2019 [Behaviors

Clements A, Reports Pregnant Women of

Baily B. South-Central
Appalachia
Prenatal substance

Clements AD, U Prev Interv use: Religious

Cyphers NA. 2019 Community women report lower
use rates, but do they
use less?
1 wouldn't even know

O'Donnell J, Renrod where to start™

Goldberg A, 2018 Heglth unwanted pregnancy

Lieberman E, Matters and abortion

Betancourt T. decision-making in
Central Appalachia.
Psychosocial
Correlates of Ever

Mark KP, .

CrosbyRA, | o o I Rurel Having a Pap Test

Vanderpool Health and Abqormal Pap

RC Results in a Sample

’ of Rural Appalachian

Women.

Staton M,

Ciciurkaite G, Drug Use and

Oser C, Subst Use Incarceration among

Tillson M, 2018 Misuse Rural Appalachian

Leukefeld C, Women: Findings

Webster JM, from a Jail Sample

Havens JR.

Oza-Frank R, Healthcare

Conrey E, - Experiences of Low-

Bouchard J, 2018 '\H/I:;ﬁ? JCh"d Income Women with

Shellhaas C, Prior Gestational

Weber MB. Diabetes.
Negotiating the

Snell-Rood C, Med Interpretation of

Merkel R, 2018 .

Schoenberg N. IAnthropol Depression Shared
Among Kin.
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Appendix C. Example Social Media Recruitment Ads

Preview: Desktop News Feed w

Center for Social Dynamics and Community Health
h Sponsored @

Are you interested in participating in an online reserach study for women's
heart health in PA? Visit https://bit.ly/3cxVhQi to see if you are eligible.
Participants can receive up to $40.

——————

Heart Health of
Agpglachian Women

rE

Preview: Desktop News Feed w

Center for Social Dynamics and Community Health
Sponsored - Q

Are you interested In participating in an online reserach study for women's
heart health in PA? Visit https:/bit.ly/3cxVhQi to see if you are eligible.
Participants can recelve up to $40.

Appendix Figure 1. Example Social Media Recruitment Ads
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Appendix D. Table of Spatial Analysis Data Sources

Appendix Table 2. Spatial Analysis Data Sources

Construct Category Item Source Used in Final Analyses
Heart Disease Mortality NCHS Compressed Mortality*
Health Outcomes (DV) Mortality Stroke Mortality NCHS Compressed Mortality*
Overall CVD Mortality NCHS Compressed Mortality* Y
Physician Rate per 100,000 RWIJF County Health Rankings Y
Specialists Rate per 100,000 RWIJF County Health Rankings
Medical Health Professional Shortage Areas HRSA
Resources Hospital Locations PA Department of Health Y
Rural Health Clinic Locations PA Department of Health Y
Resources (1V) Federally Qualified Health Centers USHHS Y
Grocery Stores per 1,000 Residents USDA Food Environment Atlas
Healthy Food Retailers per 100,000 NAICS Codes (445110, 445230, 452311)? Y
Preventive Resources Access to Exercise Opportunities RWIJF County Health Rankings
Recreation Facilities per 100,000 NAICS Codes (713940)? Y
Social Associations per 10,000 RWIJF County Health Rankings
Risk Factors & _ _ Diabe_tes Prevalence NCCDPHP, Div. Diabetes Traljslation
Morbidity Medical Risk Factors Smoking Prevalence RWJF County Health Rankings
Obesity Prevalence RWJF County Health Rankings
Health Insurance % Under 65 without Insurance RWJF County Health Rankings
Median Household Income American Community Survey Y
Economic % Households Below 159% Poverty Level American Community Survey Y
County Economic Status ARC
. % Receiving Disability American Community Survey Y
SES &inrtw;?gsjraphlc Education % At Least_Some College RWJF County Health Rankings Y
Rurality Rurality Status ARC/USDA
Population Density US Census/American FactFinder Y
% Female US Census/American FactFinder Y
Demographics % Non-Hispanic White US Census/American FactFinder Y
% Over Age 65 US Census/American FactFinder Y

!Obtained via the CDC Interactive Atlas of Heart Disease and Stroke: https://nccd.cdc.gov/DHDSPALtlas/
2Obtained via ReferenceUSA database through the Carnegie Library System: http://clp-ezp.carnegielibrary.org/login?url=http://www.referenceusa.com
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Appendix E. Map of Purposively Selected Counties for Recruitment

Purposively Selected Counties with Varying Rurality and CVD Mortality Rates Among Women
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Data Sources: CDC Mortality - National Center for Health Statistics via CDC Interactive Atlas for Heart Disease and Stroke; Rurality - USDA Rural-
Urban Continuum Codes; Counties - US Census Bureau; Appalachian Designation - Appalachian Regional Commission; All data from 2015.

Appendix Figure 2. Map of Purposively Selected Counties for Concept Mapping
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Appendix F. Example Concept Mapping Recruitment Flyer

-‘.; - 7 ‘_—._ > N

-

Heart Health of
Appalachian Women

&
What is the purpose?
¥ This research study is for un‘ile"rstanding_

heart health experiences of women in ~|
Appalachian PA. .

-

%Dt%you live in Fayette County, PA?

“ What is involved? e
-

¥ We ask participants to complete 3 online
activities and 1 discussion. r

¥ You will receive $10 for each activity you
complete (up to $40). |

How do | start? —
¥ To see if you are eligible, use this link:
https://bitly/3exVhQi

R |
-

e L

Appendix Figure 3. Example Concept Mapping Recruitment Flyer
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Appendix G. Concept Mapping Eligibility Screener

81312020 Gualtrics Survey Sofware

Appalachian Women Heart Health Study

Thank you for your interest in our study on the heart health of Appalachian
women in Pennsylvania. We would appreciate you taking a few minutes to
answer a few questions to determine your eligibility for the study.

Are you a woman age 40-647

O Yes
O No

Do you speak English fluently?

QO Yes
QO No

What county do you live in?

QO Fayette County, PA

(O Lawrence County, PA

O Butler County, PA

O Other

Have you lived in this county for 2 or more years?

5/13/2020

O Yes
O No

Gualtrics Survey Software

Congratulations, you meet our criterial We will be in contact with you by email
for next steps. Would you please provide your name, phone number, and email
address below?

What is your name?

What is an email address that you would like us to use to contact you?

What is a phone number that we can use to contact you? We would only
contact you this way with your permission.

Thank you for taking the time to complete our survey. Unfortunately, you do not
meet the eligibility criteria. We appreciate your interest!

Powered by Qualtrics

Appendix Figure 4. Concept Mapping Eligiblity Screener
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Appendix H. Concept Mapping Consent Language

Welcome to the Heart Health of Appalachian Women Concept Mapping research study! We
appreciate your input and value your participation. Thank you for your time!

This research study is designed to gather your honest thoughts about experiences women in your
community have with heart health. The results of this study will be used to: a) range of perceived
barriers and facilitators to heart health by women in Appalachian Pennsylvania; b) relationships
between individual, social, and environmental factors identified as important for various
preventive CVD screenings; c) potential community-specific interventions to improve heart health
among Appalachian women in Pennsylvania.

You may return to the home page at any time by clicking on the “home” icon, which you can find
at the top right side at the top of the page. Please be sure to save your responses frequently as you
go by clicking the “save” icon that will appear near the top right portion of the page once you begin
an activity.

Please select “Login” to enter your username and password. This username and password has been
emailed to you. Please remember to keep your username and password in a safe place to use for
future sessions.

What will participation involve?

Your participation involves the completion of 3 online concept mapping data collection activities
and 1 discussion/interview.

o Brainstorming Activity: You will be asked to contribute information and insight into
your experience with making heath a shared value. This activity will take approximately
15 to 60 minutes to complete. This activity will be available for 4 weeks.

o Sorting Activity: You will be asked to sort responses into categories that make sense to
you. This activity will take approximately 30 to 60 minutes to complete. This activity
will be available for 4 weeks.

o Rating Activity: You will be asked to rate each response on a scale in 3 areas: 1) the
importance to your decision to receive heart health screenings, and 2) the importance to
your lifestyle behaviors, and 3) how likely it is that change can be made in your
community. This activity will take approximately 30 to 60 minutes. This activity will
also be available for 4 weeks for completion.

o Discussion/Interview: If you complete the 3 online activities, you will be asked if you
are interested in participating in a discussion where we will share combined results and
get feedback. This activity will take approximately 60 minutes to complete and will be
scheduled with you at a convenient time.
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Your input and perspective is important, and we greatly appreciate you contributing your time and
insight to the project. You will receive a $10 gift card for each activity that you complete (up to

$40).

Before moving ahead, please remember that:

There is the small but possible risk that you may feel some emotional discomfort when
participating in the project activities. You do not have to answer any questions or provide
any information that may make you uncomfortable.

You can withdraw from the study at any time. If you choose to withdraw, we will retain
your data from prior to your withdrawal but will remove your information and no longer
include you in future activities.

Computer use can be monitored and is impossible to be completely clear. If you are
concerned about your safety related to this project, exit the webpage and clear your
browser history.

We will not use your name or any other personally identifiable information to identify
your project records or any related documentation. Instead, we will assign you an
identification code (study ID). Your responses will be kept private and confidential and
no personally identifiable information will be linked to your responses.

All records related to your involvement in this project will be stored on a password-
protected file only accessible to the project team. All study staff will be trained in
responsible conduct of research and human protections.

The research team is committed to the open and timely dissemination of research
outcomes. The outcomes generated in this grant will be presented at local and national
conferences and published in a timely fashion. Investigators in the proposed activity
recognize that promising new methods and strategies may arise during the course of the
research. The Investigators are aware of and agreed to abide by the principles for sharing
research resources as described by NIH in "Principles and Guidelines for Recipients of
NIH Research Grants and Contracts on Obtaining and Disseminating Biomedical
Research Resources.” Proposals from external investigators wishing to develop
manuscripts and grant proposals using study data will be considered by the investigative
team on a case-by-case basis.

This research study is covered by a Certificate of Confidentiality from the National
Institutes of Health. This means that the researchers cannot release or use information,
documents, or samples that may identify you in any action or suit unless you say it is
okay. They also cannot provide them as evidence unless you have agreed. This
protection includes federal, state, or local civil, criminal, administrative, legislative, or
other proceedings. An example would be a court subpoena. There are some important
things that you need to know:

o 1) the Certificate DOES NOT stop reporting that federal, state or local laws
require. Some examples are laws that require reporting of child or elder abuse,
some communicable diseases, and threats to harm yourself or others.
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o 2) The Certificate CANNOT BE USED to stop a sponsoring United States federal
or state government agency from checking records or evaluating programs.

o 3) The Certificate DOES NOT stop disclosures required by the federal Food and
Drug Administration (FDA).

o 4) The Certificate also DOES NOT prevent your information from being used for
other research if allowed by federal regulations.

o Finally, researchers may release information about you when you say it is okay.
For example, you may give them permission to release information to insurers,
medical providers or any other persons not connected with the research. The
Certificate of Confidentiality does not stop you from willingly releasing
information about your involvement in this research. It also does not prevent you
from having access to your own information.

Once the data analyses are complete, all data will be destroyed according to institutional
guidelines.

This concept mapping project is being conducted by Jessica Thompson of the
University of Pittsburgh. If you have any questions about the study, concept
mapping, or the software, please email: jrthompson@pitt.edu or call (412) 624-3610.
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Appendix I. Participant Characteristic Questions and Response Options

Thank you for participating in our concept mapping activities! We appreciate your time. We’d like to
know a bit more about the participants who have participated in this study. As with all the other
information we collect, your responses will remain anonymous.

1) What is your age? (Please respond in years.)

2) What is your race/ethnicity?

Black or African American

White or Caucasian

Hispanic, Latinx, or Spanish origin
American Indian or Alaskan Native
Asian

Other:

~o o0 oW

3) What is your annual household income level?
$14,999 or less

$15,000 to $24,999

$25,000 to $34,999

$35,000 to $49,999

$50,000 to $74,999

$75,000 to $149,000

$150,000 or more

I don’t know

| prefer not to answer

—Se e oo o

4) What form of health insurance do you have?

Private Health Insurance (e.g., UPMC Health Plan, Allegheny Health Network)
Medicaid

Medicare

Affordable Care Act Marketplace

Military Healthcare (TRICARE/VA/CHAMP-VA)

Indian Health Service

Single Service Plan (e.g., Dental, Vision, Prescriptions)

I do not have health insurance coverage

I don’t know

—~Se e oo o

5) Do you or anyone in your immediate family have a history of heart health problems (e.g., heart
attack, heart failure, etc.)?
a. Yes
b. No or not to my knowledge
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Appendix J. Concept Mapping Brainstorming Script

Session 1: Brainstorming/ldea Generation (Activity 1)

Thank you for your time and attendance, and welcome! This activity is designed to gather your honest
thoughts about experiences women in your community have with heart health. Before we get started,
we would like to go over the ground rules for the session today:

As a reminder, there is the small but possible risk that you may feel some emotional discomfort when
participating in the concept mapping activities, but you will not be required to answer any questions
or provide any information that makes you uncomfortable. Also, there is a potential risk of an
accidental breach of confidentiality; therefore, we have taken the following steps to maintain your
confidentiality: All records related to your involvement in this research study will be stored in a
password-protected secure folder accessible only by the researchers. Your identity on these records as
well as on any related study documentation will be indicated by your study identification number rather
than by your name, and the information linking your subject identification number with your identity
will be kept separate from the research records and interview responses. No identifiers, such as your
name, will be shared. Your participation is voluntary, and you may withdraw from the study at any
time. Please understand that there are no right or wrong answers, and you will not be judged for your
opinions or ideas. You should feel free to make negative or positive comments. We just ask that you
share how you honestly feel and that you respect the opinions of others.

This activity may take you from 15 to 60 minutes. You will receive a $10 gift card for completing
this activity.

All of you have expressed an interest in discussing what is going on related to heart health in this
particular community, and you may be wondering, “why are you interested in my community?” We
have invited women like you throughout rural Appalachian counties of Pennsylvania to participate in
these activities to understand why this area has high rates of heart disease and stroke for women. We
hope that by speaking with you that you can help us to understanding what could be happening in your
community and what we can do to improve these rates.

To help you think about this spectrum, we’ve provided you a table of what we mean when talking
about “heart health screenings.” Generally, these are things that you would have checked at a visit with
a doctor or other healthcare provider. These include: your blood pressure, your cholesterol levels, your
weight (which when taken with your height you may be told your Body Mass Index, or BMI), your
waist circumference (or using a tape measure to see the size of your waist), your blood sugar (or
glucose), and checks on your smoking, physical activity (or exercise), or diet (or food-related) habits.
We would like you to think about these different types of heart health screenings.
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Recommended Screenings How Often? Starting when?
Each regular healthcare visit or at least once every

Blood pressure 2 years if blood pressure is less than 120/80 mm  Age 20
Hg
Cholesterol (“fasting lipoprotein Every 4-6 years for normal-risk people; more
profile” to measure total, HDL and often if any you have elevated risk for heart Age 20
LDL cholesterol, and triglycerides) disease and stroke
Weight / Body Mass Index (BMI) During your regular healthcare visit Age 20

As needed to help evaluate cardiovascular risk.
Waist circumference This is a supplemental measurement if your BMI ~ Age 20
is greater than or equal to 25 kg/m2.

Blood glucose test At least every 3 years Age 45

Discuss smoking, physical activity, diet Each regular healthcare visit Age 20

We also recognize that each community is unique, and we’d like for you think about the wide range of
things that could be going on in your community specifically, which can range from individual factors
to larger cultural or social issues. By hearing your thoughts about these factors, we will be able to
develop a comprehensive list that we will use in the future sessions together. We hope to use these
lists, and the activities and discussions based on them, to inform how service providers in the area
approach heart health screening and programs that are specific to the needs of your community.

With all of this in mind, here is the question we’d like you to consider. As a reminder, there are no
right or wrong answers, and we are interested in all that comes to mind. The goal of this session is to
come up with a list of responses to the question and to explore the full scope of responses.

FOCAL QUESTION: What are all the factors, good or bad, that contribute to the cardiovascular
(heart) health of women in your community?

Probes:

What about for different population groups in your community?

What might be unique to your community/to you?

What is missing?

What about for other types of screening (blood tests, body measurements, lifestyle checks)?

Thank you! We really appreciate your input. The next step in this project is for our research team to
review the lists and to prepare a master list for use in the next step. The final list of items will include
responses from all the participants throughout the rural Appalachian counties in Pennsylvania, so if
you continue to participate, you may see items added that you all did not mention. At the next activity,
you will be asked to share your thoughts about the similarities and differences between the items and
their importance.

Thank you again for your time! We greatly appreciate your time and participation.

If you have any questions about today’s session or your participation, please feel free to reach out to
me, Jessica Thompson, at jrthompson@pitt.edu or (412) 624-3610.
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Appendix K. Concept Mapping Sorting and Rating Script

Session 2: Sorting & Rating (Activities 2 & 3)

Thank you for your time and welcome! These activities are designed to gather your honest thoughts
about experiences women in your community have with heart health. We will be following up on the
list of items that we gathered from women like you in the last session.

As a reminder, there is the small but possible risk that you may feel some emotional discomfort when
participating in the concept mapping activities, but you will not be required to answer any questions
or provide any information that makes you uncomfortable. Also, there is a potential risk of an
accidental breach of confidentiality; therefore, we have taken the following steps to maintain your
confidentiality: All records related to your involvement in this research study will be stored in a
password-protected secure folder accessible only by the researchers. Your identity on these records as
well as on any related study documentation will be indicated by your study identification number rather
than by your name, and the information linking your subject identification number with your identity
will be kept separate from the research records and interview responses. No identifiers, such as your
name, will be shared. Your participation is voluntary, and you may withdraw from the study at any
time. Please understand that there are no right or wrong answers, and you will not be judged for your
opinions or ideas. You should feel free to make negative or positive comments. We just ask that you
share how you honestly feel and that you respect the opinions of others.

Are there any questions before we begin?

Part 1: Sorting

In this activity, you will categorize statements, according to your view of their meaning or theme. To
do this, you will sort each statement into groups that make sense to you. Group the statements for how
similar in meaning or theme they are to one another. Give each group a name that describes its theme
or contents. People vary in how many categories they create (e.g., 5 groups to 20 groups). If you have
any questions about this activity, please contact Jessica Thompson or at jrthompson@pitt.edu or (412)
624-3610.

Reminder — The statements were developed in response to the focal prompt listed below. These
statements are the combined responses of all participants of the brainstorming activity.

Focal Prompt: What are all the factors, good or bad, that contribute to the cardiovascular (heart)
health of women in your community?

Instructions:
1. Read through the statements in the “Unsorted Statements” column on the left.

2. Drag statements from the column into the window on the right. If you drag a topic to any empty
space in the window, the computer will prompt you to name a new group which that topic is going
to be a part of. If you drag a topic into a group that’s already there, it will become a part of that
group.

3. Please note that the group names should reflect the reason that you sorted the responses together into
the same pile (e.g., “citrus fruits” and “leafy vegetables” might be good pile names for a food-related
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concept mapping project). If you have a response that does not seem to relate to any others, please
put it in its own group.

4. Do NOT create categories according to priority, or value, such as “Important” or “Hard to Do.”

5. Do NOT create categories such as “Miscellaneous” or “Other” that group together dissimilar
statements. Put a statement alone in its own category if it is unrelated to all other statements. Make
sure that every statement is put somewhere. Do not leave any statements in the “Unsorted
Statements” column.

To save your information, click the “save” image at the top of the screen. To return to the sorting and
rating main page, click the “home” icon. You will be able to see your progress on the left side of the
screen. This activity may take you up to 60 minutes. You will receive a $10 gift card for completing
this activity.

Part 2: Rating

In this activity, you will rate each response on a scale of importance in 3 areas: 1) the importance to
your decision to receive heart health screening and 2) the importance to your lifestyle behaviors; and
3) the likelihood of changing the item in your community.

Reminder — The statements were developed in response to the focal prompt listed below. These
statements are the combined responses of all participants of the brainstorming activity.

Focal Prompt: What are all the factors, good or bad, that contribute to the cardiovascular (heart)
health of women in your community?

This activity may take you up to 60 minutes. You will receive a $10 gift card for completing this
activity.

Rating Scales (3 Scales):

First, please respond to the following questions and rate each statement on a scale of 1 to 5, where 1 is
not at all important and 5 is extremely important:

1) How important is each of these items to your decision to receive heart health screenings
(e.g., cholesterol, blood sugar, blood pressure)?

2) How important is each of these items to your lifestyle behaviors (e.g., smoking, diet,
physical activity)?

Next, please respond to the following question and rate each statement on scale of 1 to 5, where 1 is
not at all feasible and 5 is extremely feasible.

3) How feasible is it that each of these items could be changed in your community?

Thank you again for your time! We greatly appreciate your time and participation. If you have any
questions about this activity or your participation, please feel free to reach out to Jessica Thompson or
at jrthompson@pitt.edu or (412) 624-3610.
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Appendix L. Additional Concept Maps

L.1. Cluster Rating Maps: Likert-type ratings from 1 (not at all important/feasible) to 5 (extremely important/feasible)

2. Knowledge & Understanding _ Obstacles to Healthcare

5. Difficult to Control Factors

Cluster Legend

Layer Value

3.22t0 3.37
3.37t03.51
3.51t0 3.66
3.66t0 3.81
3.81t03.96

U WN R

6. Work, Family, & Life

1. Supportive People & Places

4, Lifestyle

Appendix Figure 5. Cluster Rating Map for Importance to Screening
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2. Knowledge & Understanding 3. Obstacles to Healthcare

5. Difficult to Control Factors
Cluster Legend

Layer Value

3.04t0 3.18
3.181t0 3.31
3.31t0 3.45
3.45t0 3.59
3.59t03.73

U B WN =

6. Work, Family, & Life

1. Supportive People & Places

4, Lifestyle

Appendix Figure 6. Cluster Rating Map for Importance to Lifestyle Behaviors
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2. Knowledge & Understanding 3. Obstacles to Healthcare

5. Difficult to Control Factors
Cluster Legend

Layer Value

2.79t0 2.93
2.93t0 3.07
3.07t0 3.21
3.21t0 3.35
3.35t0 3.50

LB WN =

6. Work, Family, & Life

1. Supportive People & Places

4. Lifestyle

Appendix Figure 7. Cluster Rating Map for Feasbility for Change in the Community
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L.2. Patterns Matches: Likert-type ratings from 1 (not at all important/feasible) to 5 (extremely important/feasible)

Importance to Screening Importance to Lifestyle Behaviors Importance to Screening  Feasibility to Change

3.96 3.96 3.96 3.96

Obstacles to Healthcare —

Obstacles to Healthcare

e Difficult to Control Factors~._
Difficult to Control Factors . ~

Knowledge & Understanding ~ b Obstacles to Healthcare Knowledge & Understanding

Supportive People & Places

Supportive People & Places b Knowledge & Understanding

— Supportive People & Places

S > .
Difficult to Control Factors Supportive People & Places

Lifestyle

P Knowledge & Understanding . . P~ Obstacles to Healthcare
Lifestyle — Work, Family, & Life

p—Lifestyle

Work, Family, & Life .
v P Lifestyle

[A/

P Difficult to Control Factors
> Work, Family, & Life »—— Work, Family, & Life
3.04 3.04 2.79 2.79 ' ’
r=0.93 ) )

r=0.50
Importance to Lifestyle Behaviors Feasibility to Change

3.73 3.73

Obstacles to Healthcare

Supportive People & Places ——¢
Difficult to Control Factors —

Knowledge & Understanding
' Supportive People & Places

Knowledge & Understanding

I~ Obstacles to Healthcare
Lifestyle 9

— Lifestyl
Work, Family, & Life % ifestyle

P Difficult to Control Factors

¥ Work, Family, & Life
2,79 2.79

r=0.51

Appendix Figure 8. Pattern Matches for Average Cluster Ratings
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L.3. Example “Go-Zone” Bi-variate Plots for Importance to Screening Rating by Age and Income-Level for Clusters 2 and 3

Knowledge & Understanding

Importance to Screening for Income < $75,000
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. 3.87 32 compared to men
Importance to Screening for ©22 32. Open communication in
Age = 56 communities at an early age
of the importance of heart
13. Thinking that if they health
don't do heavy physical °13 60. Health, wellness, and
labor that they are not nutrition education on risks
in danger of having a and benefits of behaviors
heart attack
74. Insurance companies 22. Feeling heart health
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memberships to elderly 2 until it's too late to make
people 2.29 3.56 4.45 | changes
Importance to Screening for Age <56
Knowledge & Understanding
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you until it's too late to women
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Appendix Figure 9. ""Go-Zone" Plot for Cluster 2 (Knowledge & Understanding) by Age and Income-Level




29. Medical care and specialists in nearby
cities like Pittsburgh or Morgantown

Importance to Screening for
Age 256

9. Doctors telling/nagging to make better
choices

17. Difficulty in scheduling a doctor’s
appointment

19. Restrictive insurance causing the
release of patients too early from
hospitals

27. Battling hospital networks make it
difficult for residents to determine where
you can go for care

28. Resources to travel long distances to
get care (e.g., reliable transportation, cost
of gas)

51. Expanding insurance
promotions/rewards for screenings

52. Distance to healthy activities and
medical care
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80. Healthcare that is promoted and
directed more towards men than women

Obstacles to Healthcare
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40. Going to annual doctor visits
42. Healthcare affordability

43, Insurance changes repeatedly
causing changes in doctors making it
hard to get appointments/plan an
overall health strategy

54. Cost to maintain proper health
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address tooth decay and gum
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Importance to Screening for
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Obstacles to Healthcare
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9. Doctors telling/nagging to make better
choices

17. Difficulty in scheduling a doctor’s
appointment
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of patients too early from hospitals

27. Battling hospital networks make it
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51. Expanding insurance
promotions/rewards for screenings

52. Distance to healthy activities and
medical care
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care services

78. A doctor you trust

23. Doctors not spending enough
time with patients

29. Medical care and specialists in
nearby cities like Pittsburgh or
Morgantown

66. Seeing a dentist regularly to
address tooth decay and gum
disease

Appendix Figure 10. ""Go-Zone" Plot for Cluster 3 (Obstacles for Healthcare) by Age and Income-Level
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Appendix M. Concept Mapping Interpretation Script

Session 3: Interpretation

*Wait a few minutes for all to join*
*Give RA recording access and make her a co-host*
*Share slides in the chat*

Thank you for your time and attendance, and welcome! Today’s session is designed to gather your
honest thoughts about experiences women in your community have with heart health. We will be
following up on the list of items that were sorted and rated from community members like you in the
last session. We used the responses to make concept maps that we will be sharing with you today.

*Quick introductions of Pl and RA; have others say their name before recording starts — ask how they
have joined/if they have the materials*

e Asareminder, there is the small but possible risk that you may feel some emotional
discomfort when participating in the concept mapping activities, but you will not be required
to answer any questions or provide any information that makes you uncomfortable.

e Also, there is a potential risk of an accidental breach of confidentiality; therefore, we have
taken the following steps to maintain your confidentiality: All records related to your
involvement in this research study will be stored in a password-protected secure folder
accessible only by the researchers. Your identity on these records as well as on any related
study documentation will be indicated by your study identification number rather than by
your name, and the information linking your subject identification number with your identity
will be kept separate from the research records and interview responses. No identifiers, such
as your name, will be shared.

e Your participation is voluntary, and you may withdraw from the study at any time.

e Please understand that there are no right or wrong answers, and you will not be judged for
your opinions or ideas. You should feel free to make negative or positive comments. We just
ask that you share how you honestly feel and that you respect the opinions of others.

Are there any questions before we begin?

We will be taking notes and the discussion will be recorded. This is only to ensure that we don’t miss
anything said. No names or identifying information will be associated with what is discussed here
today. We respect your right to privacy, and will not share this information with anyone outside of our
team. We will generate and share reports summarizing the results from this project.

*|s it alright with everyone if we record this session?*

This session will last approximately 60 minutes. You will receive a $10 gift card for completing this
session.

*Start the recording of the main room*
*Share my screen; mention the link in the chat.*
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Part 1: Discussion of Point and Cluster Maps (10 minutes)

Remind participants of the data collection so far and study aims.
Share the point and cluster maps for questions and discussion.

*Stop for questions*

Part 2: Naming of Clusters (30 minutes)

*Assign participants to breakout rooms; PI group 1 & RA group 2*
*Start recordings in each breakout room* - NOTE: these will go to our computers not the cloud.*

*20 minutes while in the breakout room and come back to main room*

Form 2 breakout groups of 2-5 participants.

One group assigned clusters 1, 3, 5; other assigned 2, 4, 6.

Directions: Read through the items in each cluster and discuss:
o What do these items have in common?
o What would you call this cluster?
o Which items stand out to you as particularly important?
o Which of these items do you think has been particularly affected by COVID-19?

Probes/facilitation for Pl & RA:

Read items aloud to start the discussion (and for those on the phone) — what do these have in
common and what would you call the cluster?

Let participants discuss.

When it sounds like they’ve come upon a name; repeat it back and verify you got it.

Help them move along to another cluster if they are getting stuck. They can come back to a
particularly hard cluster or have them compromise on a name (it’s okay for it to be called
‘this’ & ‘that”)

Try to make sure everyone participates -if there is a quiet person, try to ask them what they
think at points.

Monitor the time. If they get to 8 minutes on a single cluster, they need to move along to
make sure they get through all 3.

Come back together for report out — what are your cluster names and why did your group pick that
name? (10 minutes)

We’ll alternate back and forth so the clusters are in order.

Part 3: Discussion of Ratings/Intervention Opportunities by County (20 minutes)

Show cluster pattern matches for screening importance and feasibility to change.

154



Part 1:

Full group discussion of clusters 3 & 5 (or 5):

Why do you think these clusters were rating highly important for heart health screening?
Why do you think these clusters were not rated highly for change in your community?
Looking across the items, which of these could potentially be addressed?

Probes for Pl & RA:

e A doctor you can trust — how do you go about finding a doctor you can trust? What might be
standing in the way?

e Good medical insurance/cost of medicine even with insurance — How has this affected
women in your community? Do women have to prioritize other needs over medication?

e Family history with heart health — How do families talk about heart health?

Part 2:

e Full group discussion of clusters 1 & 2 (or 2 & 3):
o Why do you think these clusters were rating highly feasible for making changes in
your community?
o Looking across the items, which of these would you recommend addressing?
o What would that look like in your community (e.g., is there a way to build on existing
assets already in your community?)
o What considerations would need to be made for COVID-19?

Probes for Pl & RA:

e Education on symptoms in women/consistent information on impact in women — What would
an educational program or materials look like? How would you like to learn this information?

e Keeping up a regular exercise routine/outdoor places for exercise — How can women in your
community do this? What resources already exist?

e Buddy system for motivation/support from other women — What would this look like for
women in your community? How could we build support?

Thank you again for your time! We greatly appreciate your time and participation.
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Appendix N. Concept Mapping Qualitative Codebook

Appendix Table 3. Concept Mapping Qualitative Codebook

Codes Sub-Codes Definition

Cluster Codes

Cluster 1 Quotes specifically about cluster 1

Cluster 2 Quotes specifically about cluster 2

Cluster 3 Quotes specifically about cluster 3

Cluster 4 Quotes specifically about cluster 4

Cluster 5 Quotes specifically about cluster 5

Cluster 6 Quotes specifically about cluster 6

Inductive Codes

COVID-19 Effects of the current pandemic

Women-specific Factors or effects specific to women (as compared to men)

External_Internal Factors in terms of internal or external effects (e.g., locus of control)

Social Supports People that support one's health (e.g., friends, family, peers)

Stress Factors related to experiencing or managing stress

Positive Attitudes Factors related to positive attitudes or perceptions toward health/healthy behaviors

Comorbidities_Coexisting Conditions Mentions of coexisting health conditions (e.g., diabetes, obesity)

Health Behaviors Discussion of lifestyle behaviors: smoking, diet, physical activity

Community Discussion of items at a community-level
Community
Characteristics_Barriers Discussion of community characteristics/barriers (e.g., closing of mills/employment sources, etc.)
Community Assets Discussion of community assets (e.g., resources, facilities, supports)
Environment Discussion of community environmental factors (e.g., air quality, water quality)

Everyday Needs Discussion of everyday life needs (e.g., work, childcare, etc.)

Mental Health

Discussion of mental health (e.g., stress, depression, anxiety, etc.)

Spatial Analysis Codes
Household Income
Food Environment
Exercise Environment
Healthcare Environment

Aging Population

Access to Care

Quality of Care
Specialized Services
Provider Characteristics
Insurance Status

Discussion of financial or monetary aspects

Discussion of the food environment (e.g., access, availability, affordability)

Discussion of the exercise environment (e.g., access, availability, affordability)
Discussion of the healthcare environment (e.g., access, availability, affordability)
Discussion of the access to healthcare in the community

Discussion of the quality of healthcare available

Discussion of specialized care (e.g., specialists, mental health services, etc.)

Discussion of provider characteristics (e.g., trust, communication, gender-concordance)
Discussion of having/not having insurance or being underinsured

Discussion of the aging population/older populations
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Scoping Review Codes
Cultural Practices
Religiosity

Historical Trauma
Stigma

Policy

Specialized Services
Community Assets
Caretaking Responsibilities
Family History
Relationship History
Power_Empowerment
Social Isolation

Health Literacy
Medical Knowledge
Medical History
Appalachian Identify
Employment Status

Discussion of regional or community-level cultural practices

Discussion of religion, faith, or spirituality in the community

Discussion of historical trauma/community history

Discussion of any type of stigma related to health, gender, community, etc.
Discussion of the role of policy changes

Discussion of specialized care (e.g., specialists, mental health services, etc.)
Discussion of community assets (e.g., resources, facilities, supports)

Discussion of the role as caretaker for family (e.g., children, elderly parents, etc.)
Discussion of one's family history (e.g., health history, generational effects)
Discussion of one's relationship history/interactions with partners/significant others
Discussion of power or empowerment among women or as a community
Discussion of social isolation in communities/among women

Discussion of health literacy/ability to understand health information

Discussion of medical knowledge

Discussion of one's personal medical history

Discussion of identifying or being a part of Appalachia

Discussion of having/not having a job or general community unemployment

Transportation Discussion of access to transportation

Childcare Discussion of access to childcare

Privacy Discussion of the need for privacy/a lack of privacy
Distrust Discussion of distrust of outsiders or of information
Apathy Discussion of apathy toward health/healthy behaviors
Uncertainty Discussion of uncertainty about health/healthy behaviors
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Appendix O. Concept Mapping Full Cluster and Item List with Ratings

Appendix Table 4. Concept Mapping Full Cluster and Item List with Ratings

ltem# Cluster Screening Lifestyle Feasibility
Importance  Importance to Change
1: Supportive People & Places
82 Keeping up a regular exercise routine 4.3 4.36 3.61
10 Motivation/attitude toward healthy behaviors 4.18 4.15 3.51
46 Supportive family relationships 4.04 4.15 3.51
26 Gratitude/positive attitude toward health 4.02 4.06 3.63
65 Self-confidence/good self-image 3.93 4.04 3.59
69 Economical places to shop for food (e.g., Aldi, Costco, etc.) 3.93 3.74 3.18
92 Being able to manage stress, particularly during the pandemic 3.86 3.91 3.14
2 A good relationship so you can work at it together 3.8 3.85 3.35
61 Outdoor places for physical activities like walking, hiking, biking in rural areas 3.7 3.68 3.7
48 Concern for the well-being of others 3.63 3.66 3.55
20 Support by other women 3.58 3.42 3.47
18 E:‘fve\zlgtr:;‘)your friends' and family's exercise and eating habits on your own (for better 354 3.45 3.99
33 Having a positive, open platform to express and discuss concerns and opinions 3.53 3.3 3.48
38 Buddy system for motivation 3.44 3.35 3.45
94 Local farms that offer good produce 3.42 3.42 35
8 Farmer's markets/CSAs to get fresh vegetables 3.39 3.32 3.53
1 Modern day conveniences available to women to make life easier 3.39 3.28 3.35
83 Sports/exercise spaces (e.g., tennis courts, basketball courts, bowling alleys) 3.34 3.3 3.29
68 Free parks with trails and outdoor exercise equipment 3.33 3.43 3.49
56 Availability of gyms 3.16 3.15 3.24
84 Community exercise programs at local parks 2.95 2.96 3.45
4 Community dinners at churches to provide healthy food 2.47 2.28 3.18
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2: Knowledge & Understanding

30 Education on symptoms of heart disease in women compared to men 4.09 3.64 3.76
24 Consistent information on the impact of heart disease in women 3.93 3.64 3.71
60 Health, wellness, and nutrition education on risks and benefits of behaviors 3.82 3.66 3.61
32 Open communication in communities at an early age of the importance of heart health 3.8 3.4 3.75
22 Feeling heart health issues won't happen to you until it's too late to make changes 3.68 3.34 3.37
74 Insurance companies offering gym memberships to elderly people 3.63 3.34 3.33
13 Thinking that if they don't do heavy physical labor that they are not in danger of having 304 26 294
a heart attack
3: Obstacles to Healthcare
42 Healthcare affordability 4.65 4.28 2.94
59 Good medical insurance 4.58 4.35 3.36
78 A doctor you trust 4.57 4.36 3.71
40 Going to annual doctor visits 4.4 4.38 3.76
77 Availability of women's health care services 4.3 3.87 3.41
34 Availability of specialist doctors in the community 4.23 4 3.35
16 Cost of medication, even with insurance coverage 4.19 4.09 2.96
54 Cost to maintain proper health screenings 4.13 4 3.18
43 Insur_ance changes repeatedly causing changes in doctors making it hard to get 404 357 292
appointments/plan an overall health strategy
66 Seeing a dentist regularly to address tooth decay and gum disease 4.02 4.08 3.37
29 Medical care and specialists in nearby cities like Pittsburgh or Morgantown 3.98 3.79 3.63
23 Doctors not spending enough time with patients 3.95 3.73 3.37
97 Battling hospital networks make it difficult for residents to determine where you can 393 3.45 318
go for care
39 Insurance requires pre-approval to see a heart specialist 3.84 3.42 3.02
51 Expanding insurance promotions/rewards for screenings 3.77 3.58 3.57
52 Distance to healthy activities and medical care 3.77 3.47 3.14
17 Difficulty in scheduling a doctor’s appointment 3.75 3.51 3.29
28 Resources to travel long distances to get care (e.g., reliable transportation, cost of gas) 3.68 3.29 2.98
19 Restrictive insurance causing the release of patients too early from hospitals 3.64 3.49 2.86
63 Free standing clinics/doctors' offices 3.42 3.23 2.98
80 Healthcare that is promoted and directed more towards men than women 3.21 3.19 3.27
9 Doctors telling/nagging to make better choices 3.02 2.89 3.18
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4: Lifestyle

37 Lack of exercise 4.09 4.02 3.84
25 Food and drink choices 4 4.06 3.75
85 Eating too much processed foods 3.95 3.79 3.33
62 Women take care of others before themselves/don’t make their health a priority 3.89 3.7 2.94
3 Portion control 3.82 3.92 3.53
96 Exhaustion at the end of the workday makes prep of healthy meals into a chore 3.72 3.74 2.9
87 Childhood experiences with food and exercise affect adulthood 3.7 3.57 2.9
95 A sedentary, stay-at-home lifestyle, which is affected by COVID-19 3.35 3.23 3.32
75 Alcohol use 3.25 2.67 2.88
71 Effects of drug use/abuse (e.g., opiates) 3.19 2.74 3

14 Eating to fill the time during stay-at-home orders 3.11 2.94 3.29
12 Watching too much TV 3.05 2.72 3.04
88 Roads are not friendly to walkers or to bicycle riders 3 3.08 2.8
58 Fear to go to the gym even though it is open due to COVID-19 291 2.75 2.84
67 Too many electronics in the home 2.56 2.48 2.66
79 Availability of fast food restaurants 2.46 2.13 2.67
90 Arguments in the media/social media cause stress 2.65 2.58 2.47

5: Difficult to Control Factors
55 Family history with heart health 4.47 4.21 2.76
44 Obesity 4.11 3.88 3.04
73 Genetics 4.11 4.08 2.57
36 Having multiple co-existing health issues (e.g., obesity, diabetes) may affect ability to 402 377 3
afford treatment

45 Household income/finances 3.98 3.87 2.86
49 Mental health issues (e.g., anxiety, depression) 3.91 3.66 3.33
64 Diabetes 3.89 3.15 2.94
89 Chronic pain can cause you to not be able to exercise 3.81 3.92 2.88
21 Poverty 3.75 3.06 2.63
5 Smoking 3.64 2.92 2.86
35 An aging population 3.46 3.34 2.49
81 Water quality 3.4 3.6 3.29
15 Air quality 34 3.62 3.1
76 High unemployment 3.33 3.28 2.73
50 High-level of worry about breast cancer compared to heart problems 3.11 2.94 3.1
72 Asthma 3.02 2.64 2.43
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6: Work, Family, & Life
Ignoring the symptoms and delaying medical attention in order to care for/not worry

57 . . 4.07 3.89 351
their family
93 High cost of healthy food compared to unhealthy or fast food 3.86 3.96 3.04
53 Work schedules make life busy/cause a lack of free time 3.77 3.62 2.78
91 ere_lther like ic_e/snow affecting healthy behaviors (e.g., motivation to eat healthy, 397 393 543
ability to exercise)
41 x\éLthCOVID—m mandates, it is difficult to get out of the home for more than essential 318 296 298
11 Working multiple jobs to support family makes fast food a more appealing option 3.16 2.81 2.78
70 Substandard housing affecting health 3.11 2.81 2.73
47 Programs and facilities that are closed now because of COVID-19 3.11 2.98 2.71
86 Small local markets closing 3.02 2.81 2.73
31 Weight after childbirth 2.89 2.62 2.84
7 Childcare needs limits time to exercise 2.79 2.58 2.6
6 Working in industrial settings 2.38 2.19 2.35

(Note: The bolded items have the highest ratings for the indicated rating scale within a given cluster.)
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