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Preface

The Advancing the Science of Cancer in Latinos national conference was a call to 
action for addressing cancer health disparities in Hispanic/Latino communities. It 
emerged from the need for Latino disparities researchers to seek solutions through 
multidisciplinary collaborations and to keep pace with the substantial advancement 
in cancer prevention, screening, diagnosis, treatment, and survivorship. Held in San 
Antonio from February 26 to 28, 2020, the conference was co-hosted by the Mays 
Cancer Center and the Institute for Health Promotion Research at UT Health San 
Antonio and sponsored by the National Institute on Minority Health and Health 
Disparities. The conference offered a robust platform that fostered discussion on the 
latest findings in Latino cancer disparities research.

While most conferences on cancer health disparities focus solely on policy and 
public health issues, this conference also focused on Latino-centric perspectives 
from basic scientists, clinicians, population health experts, and patient advocates to 
emphasize the need for timely translation of research. The conference assembled an 
international, multidisciplinary group of speakers and attendees who explored wide- 
ranging issues, including Latino cancer-related health disparities, survivorship, 
patient advocacy, and recent developments in research approaches. A primary aim 
of the conference was to promote collaboration to stimulate development of new 
transdisciplinary research in Latino cancer health disparities. By bridging research 
and disciplinary silos, the conference fostered interactions and collaborations that 
would not have occurred otherwise, allowing discussions of broader, systemic 
cross-cutting issues and promoting translation from one discipline to another.

This book documents conference outcomes and highlights recommendations and 
priority areas for future research in Latino cancer health disparities; it is a resource 
for physicians, researchers, scientists, patient advocates, and students at all levels. 
With the ongoing rise in the US Latino population and cancer burden, we believe 
these pages hold many key insights into actionable targets for basic science research, 
suggestions for clinical best practices and community interventions, as well as other 
novel strategies and advocacy opportunities to reduce Latino cancer health 
disparities.
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As you explore the papers and posters from Advancing the Science of Cancer in 
Latinos, we hope that you will gain a fresh perspective on Latino cancer health dis-
parities and that it will inform your own thinking, research, and practice at your 
program, institution, business, and nonprofit. We are optimistic that discussions and 
interactions at our scientific conference and the information in these proceedings 
will be a catalyst for more conferences, collaboration, research, and success in 
reducing Latino cancer health disparities in these challenging times.

Amelie G. Ramirez, DrPH, MPH 
San Antonio, TX, USA

Edward J. Trapido, ScD, FACE
New Orleans, LA, USA
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Chapter 1
Advancing the Science of Cancer 
in Latinos

Amelie G. Ramirez and Edward J. Trapido

 Introduction

Cancer is the second leading cause of death among non-Hispanic white (NHW) men 
and women in the United States—but is the leading cause of death among Latinos [1]. 
The US Latino population was 60.6 million in 2019, as one of the largest, youngest, 
and fastest growing minority groups in the United States, its population will nearly 
double by 2060, making up 27.5% of the projected US population [2, 3]. Thus, 
advancing the science of cancer in Latinos has become an imperative for the nation, 
as Latinos will contribute a significant portion to its future cancer burden.

The good news is that age-adjusted cancer mortality rate in the US population has 
steadily declined, dropping 31% from 1991 to 2018 [4]. Later in the decade, Latino 
cancer mortality rate also declined and is now lower than most other groups in the 
United States. For example, the overall cancer mortality rate (per 100,000 population) 
during 2014–2018 for Hispanics was 110.8–30.8% lower than NHWs [5].

Despite this encouraging news, cancer health disparities stubbornly persist 
among the US Latino population. While Hispanics as a group have lower incidence 
rates than NHWs for most cancers including breast, colorectal, lung, and prostate, 
they experience higher incidences of gallbladder cancer and infection-related can-
cers of the stomach, liver, and uterine cervix [1]. For some cancers such as liver and 
stomach cancers and pediatric acute lymphoblastic leukemia, Hispanics are diag-
nosed with more aggressive or advanced disease and experience higher mortality 

A. G. Ramirez (*) 
Department of Population Health Sciences, Institute for Health Promotion Research,  
UT Health San Antonio, San Antonio, TX, USA
e-mail: ramirezag@uthscsa.edu 

E. J. Trapido 
Epidemiology Program, LSU Health Sciences Center, School of Public Health,  
New Orleans, LA, USA

© The Author(s) 2023
A. G. Ramirez, E. J. Trapido (eds.), Advancing the Science of Cancer in 
Latinos, https://doi.org/10.1007/978-3-031-14436-3_1
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rates than other groups [6]. Furthermore, compared to NHWs, Hispanics are more 
likely to be diagnosed with cancer at a later stage when it is more difficult to treat, 
and they are also more likely to experience longer delays from diagnosis to treat-
ment leading to poorer treatment outcomes.

Why these disparities exist is the result of a complex interplay of many factors. 
One determinant is socioeconomic status (SES). Compared to NHWs, Hispanics are 
more likely to live in poverty, which also means they are less likely to have health 
insurance and access to health care, including cancer screening and preventive care. 
They are also more likely to have fewer cancer treatment options, more treatment 
delays, and lower treatment adherence rates [7]. Other important factors are in the 
cultural domain. Hispanic ethnic identity, values, and beliefs can influence healthy 
behavior, engagement with health providers, and how one copes with cancer diag-
nosis and treatment. Generational status, level of acculturation, and country of ori-
gin are also associated with varied cancer outcome. Paradoxically, low acculturation 
is associated with lower cancer burden despite being associated with lower income 
and less access to health care. As individuals become more acculturated to the 
United States, however, their cancer incidence rates rise and may even surpass that 
of NHWs [1]. Finally, differences in cancer burden and treatment outcomes may be 
a function of inherited genetic variation. Hispanics are not a homogeneous group, 
but rather comprise subgroups that differ by geographic regions of origin and vary-
ing degrees of genetic admixture from predominantly Indigenous American, 
African, and European ancestries.

 Building Collaboration for Action

Because of the multifactorial nature of cancer disparity, finding solutions requires a 
collaborative and transdisciplinary approach. The second national conference—
Advancing the Science of Cancer in Latinos—was designed to provide opportuni-
ties for collaboration to build implementation science to better address cancer health 
disparities and reduce the burden of cancer in Latino communities. Held in San 
Antonio on February 26–28, 2020, the conference was co-hosted by the Mays 
Cancer Center and the Institute for Health Promotion Research at UT Health San 
Antonio and was sponsored by the National Institute on Minority Health and Health 
Disparities. Bringing people together from across the cancer continuum, it included 
those with expertise in genetics, social determinants of health, early detection and 
screening, diagnosis, treatment, and survivorship. Furthermore, it brought the voice 
of the community, researchers, educators, and intervention specialists. Attending 
were people from academia, government, professional organizations, businesses, 
and non-governmental organizations. So, the breadth of expertise and experience 
was wide. There were opportunities for formal and informal discussions during the 
meeting, and the material presented reflected this diversity of backgrounds and 
interests. Joining people with these backgrounds was meant to serve as a stimulus 

A. G. Ramirez and E. J. Trapido
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for developing new joint research and interventions—particularly in implementa-
tion and dissemination science.

The following sections set some context and briefly describe the papers contrib-
uted by many of the conference presenters. Note that the terms Hispanic, Latino/a, 
and Latin(x) are used interchangeably and reflect the preferences of the authors or 
US federal designation.

 Vulnerable Populations and Health Threats 
in the Latino Community

Vulnerable populations experience significant health disparities, suffering greater 
disease risk, morbidity, and mortality than the general population. The vulnerable 
among them includes racial/ethnic minorities, the poor, those with chronic health 
conditions or disabilities, the elderly and the young, those who are socially vulner-
able such as members of the LGBTQ+ community, and those who are geographi-
cally isolated.

Acute Lymphoblastic Leukemia (ALL) in Latino Children Latino children are 
a vulnerable population who experience a higher incidence of acute lymphoblastic 
leukemia (ALL) and poorer treatment outcomes than non-Latino children. This can-
cer disparity, like many others, is cross-cutting along the cancer treatment contin-
uum from heightened risk to less favorable treatment outcome and untoward 
treatment effects that last into survivorship. Brown et al. describe research that sug-
gests Latino children with ALL may be more vulnerable to the adverse neurotoxic 
effects of CNS-directed therapy with methotrexate. From their own study of pediat-
ric patients, they found a nearly 2.5-fold increased risk of neurotoxicity in Latino 
pediatric patients compared to non-Latino patients. In addition to these short-term 
adverse effects of therapy, they propose that Latino survivors may also be more 
vulnerable to long-term neurocognitive impairment that affects quality of life in 
survivorship. Why these disparities exist is unknown and may be related to inherited 
genetic variation and sociocultural differences such as acculturation and socioeco-
nomic status.

Population Health Challenges and the Affordable Care Act The Patient 
Protection and Affordable Care Act (ACA) became the US law in 2010. Its purpose 
was to make health insurance more affordable and accessible by offering insurance 
plans through marketplaces, expanding Medicaid, and providing incentives to 
improve cost and quality of care. In Part II, Ortega describes how the ACA affects 
healthcare access and utilization among Latinos. His research confirms that, in gen-
eral, Latino adults and youth overall have benefitted from the ACA; however, they 
still fared worse when compared to non-Latino whites. A subgroup comparison of 
Latino heritage groups (Puerto Rican, Mexican, Cuban, Central American, and 
other Latino) showed that most reductions in disparities were experienced between 

1 Advancing the Science of Cancer in Latinos
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Puerto Ricans and non-Latino whites; Mexicans and Central Americans experi-
enced more pervasive inequities—especially non-citizens and those in states that 
have not expanded Medicaid as part of the ACA.

Financial Hardship and Food Insecurity For cancer patients and survivors, the 
high cost of cancer treatment and care can cause financial hardship such as inability 
to pay medical bills, debt, and bankruptcy. Such hardship may put cancer survivors 
at risk for food insecurity—the inability to access enough food for a healthy life-
style because of insufficient money or other resources. McDougall et  al. present 
results from a cross-sectional survey comparing financial hardship and food insecu-
rity among population-based Hispanic and non-Hispanic cancer survivors in New 
Mexico. They found that Hispanic cancer survivors were more likely than non- 
Hispanic cancer survivors to be unable to cover the cost of medical bills and were 
more likely to reduce spending on food and clothing as a result of cancer treatment. 
The prevalence of food insecurity among Hispanic cancer survivors in the year after 
cancer diagnosis was about 47%—considerably higher than the 36% for the overall 
project and 11% for US adults. While there were no significant differences by eth-
nicity, new and persistent food insecurity for the project was strongly associated 
with forgoing, delaying, or having to make changes to cancer care. The results of the 
study point to the need for food-insecurity screening and interventions that specifi-
cally address financial hardship and food insecurity among cancer survivors.

 Disparities Research Along the Cancer Control Continuum

 Cancer Prevention and Screening

Strength-Based Approach to Cancer Prevention US Latinos overall have a 
lower cancer burden than other groups; however, as Latinos become acculturated to 
US culture, their risk for cancer rises [1]. Torrez-Ruiz et al. point out that less accul-
turated Latinos still retain the cultural and behavioral patterns of their home coun-
try, which influences the quality of diet and the level of physical activity—two 
lifestyle factors that contribute to cancer risk. They consume more nutrient dense 
foods such as fruits, vegetables, and whole grains and are more physically active 
than their more acculturated US counterparts. As Latinos become more exposed to 
US culture, they often become less active and adopt a less healthy diet. To lessen 
these effects of acculturation, the authors advocate using a strength-based approach 
that focuses on the positive aspects of Latino culture to inform intervention research. 
Specifically, they propose developing culturally appropriate interventions that lever-
age values such as collectivism, personalismo, and familismo—Latino cultural ele-
ments that can promote healthy protective behaviors and lower cancer risk.
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Cervical Cancer Elimination Some viral and bacterial infections are linked to 
cancer; the four most common cancer-related infectious agents are human papil-
loma virus (HPV), hepatitis B virus (HBV), hepatitis C virus (HCV), and 
Helicobacter pylori. Fortunately, many of these infections can now be treated or 
prevented, making them potentially modifiable risk factors [8]. In her paper, 
Giuliano describes the goal and strategy for preventing HPV-related cancers (cervi-
cal, vulvar, vaginal, anal, oropharyngeal, and penile), the majority of which are 
preventable with the use of three readily available tools—HPV vaccine (e.g., 
Gardasil and Gardasil 9), cervical cancer screening, and treatment for pre-cancerous 
lesions. Despite the fact that these tools exist, the cervical cancer incidence in the 
US Hispanic population is higher than in other groups; Hispanic women are about 
40% more likely than non-Hispanic white women to be diagnosed with cervical 
cancer [9]. Furthermore, among non-Hispanic white women, the incidence of cervi-
cal cancer declines after age 40, but among Hispanic women, the incidence of cervi-
cal cancer continues to increase with age. These disparities in incidence likely result 
from women either skipping screening or not receiving treatment. Compared to 
other groups in the United States, vaccine uptake is as high or higher in the adoles-
cent Hispanic population, but to eliminate cervical cancer, we must promote all 
three prevention tools—vaccination, screening, and follow-up treatment for abnor-
mal dysplasia.

 Cancer Treatment

Treatment Delays among Latino Breast Cancer Patients Breast cancer inci-
dence among Hispanic women is lower than that of non-Hispanic white women, yet 
Hispanic women are more likely to be diagnosed with more aggressive disease and 
to experience delays in treatment, contributing to worse outcomes. Malinowski and 
Chavez Mac Gregor describe some of the unique challenges in cancer care delivery 
that Hispanic breast cancer patients face including the detrimental effects of treat-
ment delays. To determine whether biological factors alone can explain disparities 
in outcome, the authors evaluated breast cancer patients treated with similar neo- 
adjuvant preoperative chemotherapy and found that race or ethnicity was not associ-
ated with the rates of pathological complete response. In another study, they 
analyzed patients taking part in phase II/III clinical trials and found that when 
Hispanic breast cancer patients received uniform treatment and follow-up in a 
highly controlled setting, their survival outcomes were similar to that of non- 
Hispanic women. The authors hypothesized that differences in outcomes between 
Hispanics and non-Hispanics may be less a function of biology and more the result 
of differences in social determinants of health such as lower economic stability, 
language differences, lower health literacy, lack of health insurance, and poorer 
access to regular medical services.
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Compared to non-Hispanic white women, Hispanic women experience dispari-
ties along the entire cancer continuum, contributing to adverse breast cancer out-
comes. These disparities run the gamut from lower mammography screening 
prevalence and diagnostic delays to longer times from diagnosis to surgery and 
delays in chemotherapy, radiation therapy, and endocrine therapy. To address this 
issue, the authors are beginning a new qualitative study to identify why breast can-
cer patients experience delays in the start of chemotherapy. Using validated instru-
ments, they will examine factors at the operational, medical, and personal/social 
level including social support, health literacy, and trust in health providers.

 Genetic Ancestry and Precision Medicine Approaches

Genetic Ancestry and Breast Cancer Subtypes Breast cancer is the most com-
mon cancer among Hispanic women. However, as a group, Hispanic women have a 
lower incidence of this cancer than non-Hispanic white or black women. There are 
intrinsic biological subtypes of breast cancer, each associated with different progno-
ses. In clinical practice, these subtypes are inferred by immunohistochemical mark-
ers for the estrogen receptor (ER), progesterone receptor (PR), and human epidermal 
growth factor receptor 2 (HER2). Compared to the other subtypes, ER−/PR− 
tumors [10] have fewer treatment options and poorer prognosis. Tamayo et  al. 
describe results of studies examining correlations between genetic ancestry and 
breast cancer subtypes among US Hispanic or Latin American patients. According 
to the authors, studies show that Hispanic women have a 20–40% higher risk than 
non-Hispanic white women of developing ER−/PR− HER2+ and ER−/PR− 
HER2− breast cancer. There is also an emerging body of research that suggests 
there is an association between genetic ancestry of Hispanic women and breast can-
cer subtype. For example, evidence points to an association between the degree of 
Indigenous American ancestry and HER2+ tumors and an association between 
degree of African ancestry and ER− tumors. The authors conclude that more studies 
are needed to improve understanding of tumor subtype etiology of breast cancer in 
admixed minority populations.

Precision Medicine Approaches for Patients at Risk of Lung Cancer African 
ancestry is associated with worse clinical outcomes for chronic obstructive pulmo-
nary disease (COPD) and lung cancer, and the degree of African ancestry varies 
among some Latinx subgroups. Thus, there is a need to develop risk stratification 
strategies and targeted lung cancer therapies that consider genetic admixture among 
Latinx populations. Lung cancers in all racial and ethnic groups are often diagnosed 
too late for a surgical cure, so there is also a need for early biomarkers of disease.

Ramos et al. propose that the current precision medicine approaches for treating 
lung cancer should be refined by improving risk stratification for patients with 
COPD, who are at heightened risk for lung cancer. In their paper, Ramos and his 
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colleagues review their research on ORF1p—a protein encoded by the retroelement, 
Long Interspersed Element-1 (LINE-1). Overexpression of ORF1p is associated 
with genetic instability and poor prognosis in patients with non-small-cell lung can-
cer (NSCLC). Because it accumulates in lung cancer cells and is found in circulat-
ing exosomes, the authors hypothesized that circulating ORF1p may be used as a 
sensitive biomarker of genetic instability in patients with COPD and lung cancer. 
Further, the authors found that the cellular protein, nucleolin (NCL), regulates 
ORF1p expression and that using NCL antagonists can stop NSCLC growth in a 
mouse model of lung cancer.

 Outcomes and Survivorship

Obesity and Breast Cancer Survivorship The number of Hispanic breast cancer 
survivors in the United States is increasing as the Hispanic population grows and 
breast cancer survival improves. Further, this growing population is more likely 
than non-Hispanic whites to experience increased obesity and related comorbidities 
into survivorship. To address these issues, Bandera, Hong, and Qin compared 
Hispanic and Black breast cancer survivors in a pilot study and found that the cohort 
of Hispanic breast cancer survivors had lower patient-reported health-related qual-
ity of life (QoL) scores, particularly those who were obese. Among breast cancer 
survivors, the association between obesity and patient-reported outcomes is poorly 
understood and not well studied among Hispanic women, emphasizing the need for 
more research on cancer survivorship in this vulnerable population.

Latino Men Cancer Survivors Compared to Hispanic women and other racial/
ethnic groups, Hispanic men overall experience higher incidence of most cancers 
and higher cancer-related mortality. The number of Hispanic men cancer survivors 
(HMCS) continues to grow and their unique supportive care needs have not been 
adequately addressed. Based on evidence from recent preliminary research, 
Martinez Tyson and Ruiz describe unmet supportive care needs of Hispanic men 
cancer survivors. HMCS participants reported the need to overcome language bar-
riers so that they not only can understand treatment information but also can ask 
clarifying questions; they prefer bilingual conversation and do not trust that inter-
preters accurately convey their concerns. These men want culturally competent care 
that includes, for example, the constructs of confianza and personalismo so that they 
can build better rapport with providers and speak more openly about their concerns. 
Many participants felt the need for more information about their treatment and its 
effects, a better understanding of post-treatment follow-up including screenings, 
and a more holistic approach that focuses on overall health and wellbeing. Along 
with the demands of cancer therapy or employment changes, many were troubled by 
changing gender role expectations within the family brought about by the financial 
and emotional burden placed on female family members. Furthermore, the authors 
found many HMCS want to connect with other survivors and discuss their shared 
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experiences. How do HMCS cope with their cancer diagnosis? Many survivors 
believe that overall attitude is important in overcoming the disease process; they 
advocate maintaining a positive outlook through optimism, humor, and faith in God. 
For some, incorporating home remedies into the overall treatment plan and making 
lifestyle changes gave them a sense of agency and self-efficacy. They also reported 
their social support systems helped them feel less isolated and more able to contend 
with the logistics of attending appointments and going to treatments.

E-health Interventions in Cancer Control and Survivorship Now that cell 
phone use is becoming commonplace among US Hispanics, smartphone applica-
tions can be used to deliver scalable, evidence-based supportive care interventions, 
reaching out to those who may have logistical barriers to in-person cancer care. 
Hispanic breast cancer survivors (BCS) experience worse health-related quality of 
life (HRQOL) and symptom burden than non-Hispanic BCS. To reduce these dis-
parities in psychosocial outcomes, Baik et al. used community-engaged research 
approaches to develop and evaluate two culturally informed, bilingual smartphone 
applications—My Guide (intervention) and My Health (control)—tailored to 
address the unique needs of Hispanic women. Even though the results were similar 
between the intervention and control groups, the researchers were able to demon-
strate the feasibility and efficacy of these applications in improving cancer symptom 
burden and HRQOL. Participants of both groups said they would have liked to have 
also used these applications during breast cancer treatment, so the researchers 
expanded the scope of My Guide to address the needs of Hispanic women in active 
breast cancer treatment. My Guide and the newer My Guide for Breast Cancer 
Treatment are among the first bilingual, supportive-care smartphone applications, 
which have the potential to improve patient-reported outcomes among Hispanic 
women during both active cancer treatment and into survivorship.

 Cross-cutting Research and the Future of Cancer Care

Optimizing Engagement of the Latino Community in Cancer 
Research Baezconde-Garbanati et  al. describe signature initiatives designed to 
engage Latino communities in cancer research by reducing barriers toward inclu-
sion. Two of their population-based studies in Los Angeles—Es Tiempo and Tamale 
Lesson—were designed using a community-based participatory research approach 
to optimize participation and retention of Latinos in cervical cancer and HPV trials. 
These model interventions included promotores de salud and community members 
who took part in all stages of research, from conceptualization, recruitment, transla-
tion, cultural adaptation, and information dissemination. The intent was to make the 
members of the participating communities feel they were an essential part of the 
research. A promising third exploratory study used virtual reality to better under-
stand vaccine hesitancy and explore end-of-life improvements for immigrant 
Latinos. To influence attitudes and behaviors that place Latinos at risk for cancer, 
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the researchers used bidirectional communication; educational information was 
broadcast out to the community while knowledge was received by academic 
researchers who learned about community issues and barriers to participation. Their 
strategies for increasing Latino participation in cancer research focused on three key 
areas: (1) information delivery or knowledge transfer; (2) consultation with Latino 
community stakeholders and partners, including community advisory boards, 
patient advocates, and citizen scientists; and (3) collaboration with community 
opinion leaders.

Advancing Inclusive Research Melissa Gonzales from Genentech describes how 
one biotechnology company is addressing clinical research disparities to achieve 
personalized healthcare for everyone, including the most vulnerable Hispanic com-
munities. Their initiative—Advancing Inclusive Research—aims to expand inclu-
sion of diverse patient populations into their clinical research. To accomplish this, 
they intend to imbed inclusive research principles so that clinical trial enrollment 
reflects real-world populations; expand site networks to include more diverse catch-
ment areas; and identify and remove barriers to participation in clinical trials such 
as providing transportation and child care. Further, they will increase genomic data 
and scientific insights from underrepresented populations and will leverage rela-
tionships with external partners to develop strategies for increasing participation of 
underrepresented groups in clinical trials.

Exposome-wide Association Study Approach Because Latino cancer disparities 
are so persistent and their underlying causes so varied, Juarez et al. propose that we 
need a new way of conducting disparities research that accounts for environmental, 
endogenous, and social factors. They suggest using a research strategy based on the 
exposome—all of the external and internal exposures experienced by individuals 
across their lifespans from conception to death and how these exposures affect 
health. Applying an ExWAS approach can help identify how environmental expo-
sures alter key biological pathways at the cellular, molecular, and system level, and 
help explain the increased risk for population-level cancer disparities among 
Latinos. Measured exposures can be linked to biochemical and molecular changes 
through the use of prognostic and diagnostic biomarkers based on “omics” tech-
nologies such as genomics, epigenomics, transcriptomics, metabolomics, pro-
teomics, and lipidomics.

Implementation Science There is often an unacceptable lag time of years and 
even decades before new research evidence becomes part of broadly adopted medi-
cal practice, and many new, effective, health interventions are not reaching Latino 
populations to the same degree as the general public. Gila Neta from the National 
Cancer Institute (NCI) points out that to ensure new cancer discoveries reduce the 
cancer burden for Latinos, researchers must focus not only on what evidence-based 
interventions can improve outcomes but also on how those interventions can be 
adopted, implemented, and sustained. To bridge the gap between research and prac-
tice, NCI supports research in implementation science—the study of strategies to 
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adopt and integrate evidence-based health interventions into clinical and commu-
nity settings, improving individual outcomes and benefitting population health [11]. 
This science also includes studying strategies to de-implement practices that are 
ineffective, unproven, low value, or harmful. In her paper, the author describes the 
discipline and goals of implementation science and the role of the National Institutes 
of Health (NIH) in providing trans-NIH funding opportunities in this field. Neta 
further emphasizes that implementation science must consider the multilevel con-
text and engage stakeholders in two-way communication so that strategies not only 
address critical barriers but are also workable and appropriate for the relevant set-
tings and populations, and are likely to be integrated, sustained, and scaled.

The Changing Demography of Cancer Even though Latinos have a lower cancer 
burden than other groups in the United States, their disproportionate growth will 
likely shift the demography of cancer in the future [12]. Sáenz examined this trend 
by analyzing recent cancer statistics from the CDC and population projections from 
the US Census Bureau. The analysis was based on two time periods—past 
(1999–2016) and future (2016–2060).

Sáenz found that compared to non-Latino whites and blacks during 1999–2016, 
US Latinos had the lowest age-adjusted cancer incidence and death rates, and they 
made up only a fraction of the nation’s cancer cases (8.2%) and deaths (6.6%) in 
2016. However, because of their growing population, Latinos contributed to nearly 
one-fifth (18.8%) of the increase in US cancer cases and two-fifths (39.5%) of the 
increase in cancer deaths between 1999 and 2016. Because the population growth 
of Latinos is expected to outpace that of non-Latinos, the percentage of Latino can-
cer cases and deaths will likely double from 2016 to 2060. Latinos will account for 
one-third of the US projected increase in cancer cases and one-fourth of the pro-
jected increase in cancer deaths during this time frame. By 2060, Latinos will still 
be a younger group, so they will make up a larger share (25%) of cancer cases and 
deaths among those less than 45 years.

The author points out that the growing presence of Latinos in the future has 
implications for public policy. For example, current inequities in access to afford-
able health care and lack of health insurance will increase the risk of Latinos having 
cancer and dying from the disease. In addition, public policy that discourages 
migration from Mexico to the United States could erode the Latino morbidity and 
mortality advantages they currently possess.

 Conclusion

The Advancing the Science of Cancer in Latinos conference brought together a 
diverse group of health professionals to encourage collaboration and a free exchange 
of ideas from different perspectives; the papers in the following chapters show the 
breadth of their research across the cancer care continuum. Exploring this book, you 
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will learn about vulnerable Latino populations, Latino lifestyles, and health threats 
in the Latino community; cancer prevention, cancer outcomes, and survivorship 
among Latinos; genetic ancestry and precision medicine; advances in cancer ther-
apy, clinical trials, and engaging Latinos in cancer research; and implementation 
science and innovative technologies. The papers and posters presented here are part 
of an ongoing dialogue, providing new insights and solutions to the problem of 
cancer disparities among Latinos.
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Chapter 2
Applying an Exposome-wide Association 
Study (ExWAS) Approach to Latino 
Cancer Disparities

Paul D. Juarez, Darryl B. Hood, Min-ae Song, and Aramandla Ramesh

 Introduction

 Exposome

The exposome was introduced into the literature by Dr. Christopher Wild in 2005 
[1] as all exposures a person has in one’s lifetime and the biological mechanisms 
and processes through which those exposures affect health. Introduction of the 
exposome paradigm has challenged us to reconsider how we consider the causes of 
cancer and other chronic diseases; research methods and analytics we use to under-
stand them; and the implications for clinical practice, health disparities, and public 
health policy. Key elements of the exposome include a real-world approach, inclu-
sion of multiple environmental exposures and internal and external environments, 
and the ability to assess the effects of exposures at key developmental periods across 
the life course and trans-generationally. The main aim of exposomics is to provide 
an early warning system for understanding disease pathways, which will allow early 
targeting of prevention and early intervention strategies.
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The exposome consists of one’s internal and external environments. The external 
or eco-exposome has been operationalized by Juarez [2] as four broad domains: the 
natural, built, social, and policy environments. He later added health and healthcare 
as a fifth domain. Each domain consists of subdomains: natural (air, water, land), 
built (places you live, work, and play), social (demographic, social, economic, and 
political factors), and policy (federal, state, and local government policies and regu-
lations). Each subdomain is further broken down into categories, subcategories, and 
variables. Juarez and colleagues have developed a national, public health exposome, 
relational-data repository with metadata, comprising over 55,000 variables covering 
the period 2003–2018 [3].

The internal or endo-exposome, on the other hand, has been described as the 
body’s endogenous metabolic response to environmental influences, which modu-
late vulnerability to subsequent exposures [4]. Understanding the biological effects 
and responses to environmental exposures can shed light onto the mechanistic con-
nections between exposures and health [5]. An exposome approach provides a 
dynamic risk profile of multiple risk and protective factors and thus is particularly 
applicable to chronic disease onset, progression, and outcomes.

Applying an exposome-wide association study (ExWAS) approach to cancer and 
cancer disparities provides a novel way for conceptualizing the relationships of 
multiple chemical and non-chemical exposures in the etiology and progression of 
cancer at key developmental periods, over the life course, and across generations. 
Understanding the biological effects of exposures provides new opportunities for 
measuring why populations with similar exposure profiles experience similar poor 
health outcomes [6].

 Public Health Exposome

Juarez [2] created an ontology, called the public health exposome (PHE), to repre-
sent the vast array of external environmental exposures. In addition, he has curated 
a database, that to date, includes over 55,000 variables. The PHE data repository 
contains both annual and county measures of health and environmental exposures 
from the natural, built, social, and policy environments for 3141 counties and county 
equivalents over 15 years (2003–2018) (Fig. 2.1). The PHE is fully curated with 
metadata and a searchable data dictionary. Metadata include names and definitions 
of variables; units of measurement; date, time, and location of data collection; the 
identity of the individual who collected the data; and sampling design. The PHE 
data repository has been geocoded and harmonized at an annual and county level 
and provides spatial–temporal and contextual environmental data for understanding 
place-based health disparities. The data repository includes crosswalks that allow 
for the aggregation of data obtained in smaller geographic and temporal units 
upward to the county or annual levels. Other spatial resolutions included in the data 
repository are point, polygon, block groups, census tracts, zip codes, 3 km grids, 
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1 km grids, metropolitan statistical areas (MSAs), states, and regions. Other tempo-
ral units included in the dataset are daily, monthly, quarterly, and annual measures.

Most of the data in the PHE data repository were obtained from publicly avail-
able web sites at no or low cost, such as Centers for Disease Control and Prevention 
(WONDER, BRFSS, CDC Tracking Network, National Center for Health Statistics, 
National Diabetes Surveillance System), National Cancer Institute (small area esti-
mates for cancer-related measures), North American Land Data Assimilation 
System, National Oceanic and Atmospheric Administration, Federal Emergency 
Management Agency (National Flood Hazard Layer), US Environmental Protection 
Agency (EJ Screen, Superfund sites, Environmental Quality Index, National Air 
Toxics Assessment), US Geological Survey (water usage), HRSA Data Warehouse 
(health professions shortage areas, medically underserved areas), Health Indicators 
Warehouse (morbidity, mortality), US Department of Agriculture (Food Environment 
Atlas), Robert Wood Johnson (County Health Rankings), US Census (2000, 2010, 
decennial census, bridged race population estimates, small area income and poverty 
estimates), American Community Survey, Agency for Toxic Substances and Disease 
Registry (Social Vulnerability Index), Dartmouth Atlas (Medicare claims data), 
AIDSVU, Department of Labor (unemployment statistics), Department of Education 
(graduation rate, student enrollment, adult literacy), US Department of Interior 
(National Land Cover/Land Use), and US Post Office (residential and business 
vacancies).

Natural Environment The natural environment consists of datasets of climate, 
weather, and natural resources that affect human survival and economic activity. It 
includes chemical exposures found in the air, water, and land that humans interact 
with on a daily basis. Studies have shown that exposure to different components of 
the natural environment can have an independent, positive or negative effect on 
health and health-related behaviors. While much is known about the adverse effects 
of chemical emissions that are released into the air, water, and land, there is growing 
evidence that exposure to positive attributes of the natural environment, such as 
green space and state and national parks and forests, can mitigate the impact of 
chemical and non-chemical stressors on health and health-related behavior. The 
PHE database includes spatial–temporal measures of exposure from the air, water, 
and land that humans interact with on a daily basis such as meteorological condi-
tions (particulate matter, minimum/maximum temperature, and maximum Heat 
Index); EPA Air Quality System (criteria pollutants, particulates, toxins); and chem-
icals from emissions, pesticides, and land cover/land use.

Fine particulate matter measures (PM2.5) and heat metrics data were determined 
using models developed by Dr. Mohammad Al-Hamdan (USRA) for an EPA STAR 
grant; he developed algorithms to generate high resolution, daily, 3-km, PM2.5 and 
1-km, heat exposure products (minimum/maximum and maximum heat index) for 
the period 2003–2018 for 12 southern states. Through a subcontract with the 
HDRCOE at Meharry (Juarez, PD, PI), Dr. Al-Hamdan applied a novel spatial sur-
facing algorithm to estimate daily, 3-km, PM2.5 surfaces/grids in the 12 southeastern 
states. He did this by combining PM2.5 data derived from MODIS AOD satellite data 
(12 km grid) with ground observations of PM2.5 data reported from EPA ambient air 
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quality monitoring stations of the EPA Air Quality System (AQS). To generate high 
resolution daily exposure measures, Al-Hamdan first validated AOD-PM2.5 regres-
sion models for 36 cities across the 12 southeastern states of the SCCS. These com-
bined regional regression models then were integrated into a modified version of a 
spatial surfacing algorithm that merges the MODIS-derived and EPA/AQS PM2.5 
data to create daily, 3-km, PM2.5 spatial surfaces/grids for the 12 southeastern states, 
geographic region of the SCCS. These data are available to center investigators [7].

Built Environment The built environment includes the physical characteristics of 
places we live, work, and play (e.g., homes, buildings, streets, open spaces, and 
infrastructure) as well as patterns and types of development, building location and 
design, and transportation infrastructure in communities that can have a direct or 
indirect impact on health. The degree to which the built environment is important to 
health may differ, depending on the broader social context. For instance, the loca-
tion of supermarkets, fast-food restaurants, farmers’ markets, liquor stores, pharma-
cies, and health-care facilities can have a significant effect on people’s diets and 
their health. Likewise, inaccessible or nonexistent sidewalks and bicycle or walking 
paths may contribute to sedentary habits and a person’s level of physical activity 
and can contribute to poor health outcomes such as obesity, cardiovascular disease, 
stroke, and diabetes. Measures of the built environment included in the public health 
exposome database include land use, TRI facilities, highways, neighborhood 
resources, health-care facilities, green space, parks, and occupational codes.

Social Environment The social environment (i.e., social determinants of health) 
constitutes the conditions in which people are born, grow, work, live, and age and 
are shaped by social/cultural norms, economic and employment policies and sys-
tems, the distribution of money, power, and resources, and political systems. Social 
determinants constitute the conditions of daily life and include factors like socio-
economic status, poverty, education, employment, crime, residential segregation, 
and social support networks, and provision of and access to culturally and linguisti-
cally appropriate health-care services. Social environmental stressors in the public 
health exposome database include population level measures of social, demo-
graphic, economic, and political variables derived principally from the US Census/
American Community Survey, as well as measures of crime and social stress, such 
as GINI (measure of economic inequality), residential segregation, and multidimen-
sional measures of social deprivation.

 Applying an Exposome-wide Association Study (ExWAS) 
Approach to Latino Cancer Disparities

There is no single cause of Latino cancer disparities. First, cancer is not a single 
disease. Rather, cancer can start anywhere in the body; where it starts is how it is 
named (lung, breast, colorectal, etc.). The causes of cancer arise from genetic muta-
tions, often caused by the body’s response to chemical and non-chemical exposures 
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in one’s environment. Cancers are alike in some ways, but they are different in the 
ways they grow and spread. An ExWAS approach to Latino cancer disparities pro-
vides a framework for understanding how multiple environmental exposures lead to 
biological changes that produce certain health outcomes and lead to population- 
level disparities (Fig. 2.1).

Population-level cancer disparities may arise from common exposures experi-
enced by subpopulations across a state or region or from place-based environmental 
exposures experienced by people who live in a neighborhood. While much attention 
has been given to the role of social determinants in Latino cancer disparities, to date, 
much remains unknown about how social determinants get under the skin to actu-
ally cause cancer and lead to disparate outcomes. The exposome provides a model 
for understanding the biological mechanisms and pathways through which non- 
chemical stressors, such as social factors, can lead to cancer.

 Cancers in Latinos and Health Disparities

Cancer statistics compiled by the American Cancer Society [8] for the years 
2018–2020 indicate that among Latinos, lung, liver, and colorectal cancer were 
expected to account for 16, 12, and 11%, respectively, of the deaths in men; while 
breast, lung, and colorectal were expected to contribute to 16, 13, and 9%, respec-
tively, of the deaths in women. In regard to the emergence of new cases, prostate, 
colon, and lung cancers were expected to constitute 21, 12, and 8%, respectively, in 
men; while breast, thyroid, and uterine cancers amount to 29, 8, and 8%, respec-
tively, in women. From a health disparities standpoint, the following are the pre-
dominant cancers in Latinos.

 Lung Cancer

Even though lung cancer is one of the leading causes of deaths in Latinos, mortality 
due to this disease is low compared to other racial groups [9]. A study conducted in 
South Florida revealed that men of Cuban decent have higher mortality rates than 
their counterparts from Puerto Rico and South America [10]. It has been reported 
that 48% of Latino patients with metastatic lung adenocarcinomas have epidermal 
growth factor receptor (EGFR) gene mutations [11].

 Breast Cancer

A greater incidence of breast cancer was noticed among Latinas living in the 
Southwestern United States and South Florida [12]. However, in a cohort of breast 
cancer patients from Puerto Rico, the prominent subtypes were found to be Luminal 
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A (69%), followed by triple negative (15%), Luminal B (10%), and human epider-
mal growth factor receptor 2 positive (HER2+; 6%). The clinicopathological char-
acterization of breast cancer in this cohort was incomplete because of study 
limitations (late-stage diagnosis, missing mammography records) and lack of insur-
ance coverage, which presents a health disparity [13].

 Liver Cancer (Hepatocellular Carcinoma; HCC)

Chronic liver disease, including cancer, ranked fourth in terms of deaths for Latino 
men between ages 55 and 64, and Latinos are 1.6 times more likely to die from liver 
disease compared to the US general population [14]. Consumption of contaminated 
diet and viral infections were the reported contributors to liver cancer in Latinos. A 
study conducted by Ramirez et al. [15] found that Latinos in Texas who had liver 
cancer had greater levels of aflatoxins (carcinogenic chemicals found in contami-
nated corn, nuts, seeds, and rice) than those without the disease. The Ramirez team 
also reported that Latinos in Texas had the highest incidence of liver cancer in the 
United States [16].

Hepatitis C virus (HCV) infection is another risk factor for liver cancer. HCV 
infection was found to be significantly higher in Latinos from South Texas com-
pared to controls [16]. Aflatoxin exposures and Hepatitis B infections were reported 
to show an additive effect toward development of HCC [17]. A systematic review of 
HCC among Latinos in South Texas revealed that metabolic syndrome (diabetes 
and obesity), viral hepatitis (B and C), genetic predisposition, environmental expo-
sures, diet (consumption of aflatoxin-contaminated diet), and lifestyle (smoking) 
were the most likely risk factors [18].

 Colorectal Cancer (CRC)

CRC was the second most diagnosed cancer accounting for 13% of cancer deaths 
(in each sex) in Puerto Rico, and lack of knowledge about this disease was respon-
sible for a low screening rate [19]. The incidence of CRC was reported to be high in 
Latinos living near the United States–Mexico border [20] and also in New Mexico 
[21]. Latinos were reported to develop distal colon tumors more frequently com-
pared to the general population [22] and when detected they were at a late-stage 
CRC compared to their non-Latino counterparts [21]. The development of CRC has 
been attributed to environmental exposures, smoking, diet, and obesity [20].
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 Prostate Cancer

Even though prostate cancer incidence among Latino men is lower than other racial 
groups, it still ranks fourth in terms of mortalities [23], and first among the new 
cancer cases to be detected [8]. Prostate cancer shows heterogeneity among Latinos. 
A 20-year Surveillance Epidemiology and End Results Program (SEER) data analy-
sis revealed that prostate cancer characteristics in Latinos living in the United States 
were specific to their country of origin. Mexicans, Cubans, and Puerto Ricans reg-
istered higher prostate-specific antigen scores and advanced stage cancer compared 
to Dominicans and South-Central Americans [24].

 Thyroid Cancer

The SEER data revealed that the age-adjusted incidence of papillary thyroid carci-
noma was high in Puerto Rican women compared to the mainland Latinos, non- 
Latino Whites and Blacks [25]. Thyroid cancer in Puerto Rican men showed a 
similar trend, with a lower incidence than women. The follicular histology, occur-
rence of large tumors, localization of disease, and single nucleotide polymorphisms 
are some characteristics of Latino thyroid cancer patients [26].

 Uterine and Cervical Cancer

The SEER database review revealed that both endometrioid and non-endometrioid 
carcinoma rates are on the rise among Latinos [27]. Latinos had more advanced 
cervical cancer disease and higher mortalities compared to Caucasians, African 
Americans, Asians, and other racial groups [28, 29]. The incidence of HPV-related 
cancers was also high in Latinos, and the risk was higher among HIV-infected 
Latinos than in the general population [30].

 Biomarkers of Cancer

 Biomarkers from the Perspective of Exposure Biology

As mentioned, environmental and life-style factors play a major role in assessing 
the etiology of cancer. In this regard, biomarkers play a dominant role in delineating 
the exposome as they are measures of either healthy or carcinogenic processes. The 
three major categories of biomarkers that assist in cancer risk assessment are as 
follows.
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Biomarkers of Susceptibility These are markers of increased vulnerability to the 
effects of suspected environmental carcinogens, which can be measured in a tumor 
sample or organ system. As most cancers arise from gene–environment interactions 
(individuals’ genetic susceptibilities against their chemical exposure histories), 
these markers are used to identify individuals/populations that are at risk from car-
cinogenic exposures. The biomarkers that come under this category are variants in 
genes that encode biotransformation enzymes such as cytochrome P450 (CYP) iso-
zymes CYP1A1, CYP2C9, CYP2E1; N-acetyltransferase 2 (NAT2); serum 
 paraoxonase and arylesterase 1 (PON1); epoxide hydrolase 1 (EPHX1); aryl hydro-
carbon receptor (AhR); glutathione S-transferase theta 1 (GSTT1) null phenotype; 
DNA repair and oxidative damage repair genes (risks for leukemia and non- 
Hodgkins Lymphoma) [31].

Biomarkers of Exposure These markers highlight the significance of various 
exposure pathways and cancer risk; they allow measurement of carcinogens of 
interest in the body from an accessible biological matrix such as blood, urine, nor-
mal, and tumor tissues. For individuals who are either occupationally or dietarily 
exposed to polycyclic aromatic hydrocarbons (PAHs) (risks for lung cancer [32]) or 
aflatoxin B (risks for liver cancer [15]) either individually or in mixtures, metabo-
lites of these chemicals in serum or urine serve as markers of exposure.

Biomarkers of Effect These markers are responses elicited as a result of interac-
tion of an organism with the exposome mentioned in the earlier sections. The 
responses are measured at the level of tissue, organ, and whole organism etiology. 
The widely measured biomarkers of cancer are F2 isoprostanes (risks for prostate 
cancer [33], C-reactive protein (CRP), interleukin (IL) 6 (risks for lung cancer [34]), 
expression of p53, estrogen receptor α and β, progesterone receptor, cytokeratin 5 
and 6, cell proliferation marker Ki-67, cancer antigen 125 marker (risks for breast 
and ovarian cancers [13]), and micro RNAs (risks for CRC [35]).

 Biomarkers from the Perspective of Systems Biology

Most of the cellular macromolecules such as proteins, DNA, RNA, and lipids are 
regulated in cancer through various pathways. Their altered profiles in blood and 
tissues provide clues on their role in tumor formation, progression, and metastasis. 
Some omics data are potential biomarkers of aggressiveness of dysplastic cells and 
underlying pathways (diagnostic markers), while in some instances the altered path-
ways may serve as markers of intermediate steps or likelihood of more changes 
downstream (prognostic markers). Gaining awareness of the dynamics of various 
systems in the body and how vulnerabilities in one system and the associated symp-
toms (tumor growth) could impact other systems brought into light the importance 
of the systems biology concept in cancer research [36]. The systems biology 
approach could be capitalized by employing “omics” approaches. These approaches 
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will unravel new biomarkers, which when standardized and validated could provide 
information on mechanism of action for carcinogens and the key biochemical and 
molecular pathways involved. Mentioned below are some examples of different 
omics approaches used by researchers to study the cancer disparities in Latinos. 
Most of the studies reported herein are one-step omics studies (discovery only). 
Very few studies have conducted two-step studies (discovery and validation). In 
addition to lack of literature, the small sample size used in the published studies is 
another limitation.

Genomics Single nucleotide polymorphism (SNP) studies have revealed that poly-
morphisms associated with nicotine metabolism and DNA repair genes are respon-
sible for higher lung cancer risk in Latinos. Additionally, the predominant driver 
oncogenes reported were EGFR, Kirsten Rat Sarcoma (KRAS), and c-raf murine 
sarcoma viral oncogene homolog B1 (BRAF) [37]. Genome-wide association stud-
ies (GWAS) conducted to find SNPs associated with colon cancer in Latinos discov-
ered 17 genetic variants across four independent regions [38]. Another GWAS with 
Latino breast cancer patients revealed SNPs at 6q25 locus were associated with a 
low risk of estrogen receptor (ER) negative breast cancer risk in Latinas with indig-
enous American ancestry [39]. A significant association between thyroid cancer and 
five specific SNPs were detected in Latinos living in Columbia [26].

Epigenomics Changes in DNA methylation, a well-known epigenetic modifica-
tion, are dynamic and influenced by both intrinsic (genetic) and extrinsic (environ-
mental, lifestyle) factors [40]. Unlike DNA sequence mutations, DNA methylation 
can be changeable throughout a lifetime and can be altered by environmental expo-
sure [41]. Associated with cancer, DNA methylation can alter the regulation of 
diverse cellular processes [42]. The global loss of methylation, often measured by 
Long Interspersed Element-1 (LINE-1), is associated with cancer incidence and 
mortality [43–46]. Additionally, genome-wide methylation studies have revealed 
numbers of cancer site-specific, hyper- and hypo-methylation across the genome as 
potential biomarkers for diagnosis, treatment, and prognosis [47–49]. Thus, many 
studies have focused on the relationship between DNA methylation and cancer, but 
notably in Caucasians [50, 51] and far more limited for Latinos. Based on individu-
als (n = 573) from diverse Hispanic origins, one study identified 916 methylation 
sites that differ between ethnic subgroups (Mexican, Puerto Rican, Mixed Latino, 
Other Latino) [52]. Among those sites, 66% were associated with intrinsic factors 
(ancestry) and 34% were associated with extrinsic factors (e.g., cultural, economic, 
environmental, and social exposures) [52]. Compared to non-Latino whites, Latinos 
have increased risk for hypermethylation of some lung cancer-related tumor sup-
pressor genes, for example, transcription factors that bind to the DNA sequence 
GATA, sulfatase 2 (SULF2), and protocadherin 20 (PCDH20) in exfoliated lung 
cells [53]. In global DNA, significantly lower levels of LINE-1 were found in 
Latinos relative to non-Latino whites [54]. A family history of breast cancer (mother 
with breast cancer susceptibility protein 1 [BRCA1] or BRCA2 mutations) influ-
ences lower LINE-1 methylation (18.8%, 95% CI  = −42.7%, 5.1%), indicating 
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DNA methylation as a marker of inherited breast cancer susceptibility among Latina 
women [55]. Thus, in Latinos, DNA methylation differs by a combination of fac-
tors, including genetic susceptibility, socioeconomic status, lifestyle factors, and the 
environment, suggesting an epigenetic biomarker for understanding cancer 
disparities.

Transcriptomics Latino patients have been reported to experience a greater inci-
dence of gastric cancer compared to Asians and Whites, and they have a greater 
proportion of genomically stable subtype tumors. Transcriptomic studies 
 (whole- exome and RNA sequencing) revealed that 16% of patients possess unique 
molecular signatures, including a high proportion of cadherin 1 (CDH1) germline 
variants, which could be responsible for the aggressive gastric cancer phenotypes 
[56]. Transcriptomic studies of kidney cancer patients showed differential expres-
sion of almost 300 genes between tumors with different stage, size, and stage of 
kidney tumors, while advanced stage tumors showed overexpression of glucose-6- 
phosphate dehydrogenase (G6PD), amyloid-like protein 1 (APLP1), glucosaminyl 
(N-acetyl) transferase 3, mucin type (GCNT3), and phospholipid phosphatase 2 
(PLPP2) genes [57].

Proteomics A proteomics study of Puerto Rican CRC patients revealed lower fre-
quency of microsatellite instability (MSI)-related proteins, which result from DNA 
mismatch repair genes (MMR). Higher prevalence of the mismatch repair gene 
MutL homolog 1, colon cancer, nonpolyposis type 2 (MLH1) was found in 6–9% of 
colon tumors [58].

Metabolomics In a study on plasma metabolic profiling of breast cancer patients, 
Zhao et al. [59] reported that 14 metabolites showed a significant difference between 
Latino and non-Latino African American women. The identified metabolites were 
associated with citrate cycle, arginine-, proline-, and linoleic acid metabolic 
pathways.

Lipidomics No studies have been done on altered lipid profiles in US-based Latino 
breast cancer patients. However, lipidomic and metabolomic fingerprints of Latina 
women from Columbia who had breast cancer revealed a specific pattern of metabo-
lites that were associated with glycerolipid, glycerophospholipid, amino acid, and 
fatty acid metabolism. These profiles were similar but not identical to those from 
non-Latina women [60].

 Knowledge Gaps and Future Directions

The trans-omics approach, also known as multi-omics, poly-omics, and pan-omics, 
embraces integration of multidimensional omics data to provide a comprehensive 
assessment of a cancer in question [61]. This is an interesting approach to adopt 
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because the etiology of a disease such as cancer is complex owing to its multiple 
causative factors. Single-level omics approaches help in identifying specific cancer- 
related mutations, epigenetic changes, and molecular characterization of tumors to 
different subtypes on the basis of gene–protein expressions. However, multi-omics 
approaches offer several advantages as they can dissect cancer cells in multiple 
dimensions and probe deeper to bring into light the mechanisms (molecular and 
biochemical) that underlie different phenotypes of a particular cancer. Additionally, 
these strategies can not only examine the response to suspected causative agent 
(carcinogen) exposure but also to chemo- and/or immunotherapies. Another benefi-
cial outcome of these trans-omics approaches is the discovery of new diagnostic/
prognostic markers for various types of cancer [62].

One shortcoming in assessing cancer disparities in Latinos is viewing health 
outcomes as a whole instead of taking subgroup heterogeneity into consideration 
[63]. Given the fact that Latinos comprise European, Native American (Amerindian), 
and African ancestries [23], assessing health disparities among Latinos is a daunting 
task. In this context, employing the trans-omics approach is expected to yield robust 
information.

These advantages aside, the trans-omics approach has some challenges as well. 
Each omics cancer dataset by itself is complex for reasons such as the quality of 
output in analytical platform and heterogeneity of data [64]. Issues pertaining to 
processing these enormous data volumes could be resolved by the Big Data to 
Knowledge (BD2K) technologies mentioned in Paten et  al. [65] and Juarez 
et al. [66].

Another research area worth considering from a trans-omics perspective is the 
microbiome. Microbiota of the gut has been implicated in cancer [67]. Microbes 
contribute to cancer both in direct and indirect ways. While some microbes such as 
the bacterium Helicobacter pylori contribute to gastric cancer and some viruses 
such as HPV and HIV contribute to cervical cancers, other microbes contribute to 
cancer through altered metabolism. However, the role of microbiome in cancer is 
not completely understood and may require additional investigations [68].
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Chapter 3
Population Health Challenges for Latinos 
in the United States

Alexander N. Ortega

 Latino Health-Care Access and the Patient Protection 
and Affordable Care Act

The Patient Protection and Affordable Care Act (ACA) became law in 2010 and was 
nationally implemented in 2014 to make insurance more affordable and accessible. 
This comprehensive health insurance reform emphasizes community engagement 
and population health and has multiple provisions—insurance plans that are offered 
through marketplaces, Medicaid expansion, and incentives to improve cost and 
quality of care.

 Racial and Ethnic Disparities in Health-Care Access 
and Utilization Under the ACA

Shortly after the roll out of the Affordable Care Act, our research team wanted to 
answer a simple question: What impact has the ACA had on health-care inequities, 
particularly for African Americans and Latinos? Using a pre-post study design, we 
analyzed combined data from the National Health Interview Survey (NHIS) and 
Medical Expenditure Panel Survey (MEPS) [1]. We found that all groups—non- 
Latino whites, African Americans, Latinos, and other race/ethnicity—experienced 
improvements in health-care access and utilization post-ACA, but that Latinos fared 
worse than all the other groups. For example, from 2011 to 2014, the probability of 
being uninsured dropped from 0.14 to 0.11 for non-Latino whites; from 0.24 to 0.17 
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for African Americans; and from 0.39 to 0.32 for Latinos. The other race/ethnicity 
category dropped from 0.18 to 0.14. The probability of delaying any necessary care 
also improved for every group; African Americans fared worse than Latinos (prob-
ability dropped from 0.17 to 0.14 and 0.18 to 0.12, respectively). The probability of 
having any physician visit increased post-ACA in all groups, but Latinos were con-
sistently lower for all four years.

 ACA’s Impact Among Latino Subgroups

Are these observed trends in health-care access and utilization consistent for all 
Latinos or for just some Latino subgroups? To answer this question, we performed 
a simple analysis of trends in Latinos by subgroups defined by heritage group 
(Puerto Rican, Mexican, Cuban, Central American, and other Latino), citizenship 
status, and interview language (Spanish or English) [2]. Measures of access to 
health care included health insurance status and forgoing necessary care because of 
cost; measures of utilization included any emergency department (ED) visit and any 
physician visit within the past 12 months. Our findings showed that the ACA, which 
was implemented in 2014, has reduced gaps in access and utilization of health care, 
and most reductions in disparities were experienced between Puerto Ricans and 
non-Latino whites; disparities remain for noncitizens [2].

Insurance Coverage Central American and Mexican Latinos showed the lowest 
percentage of being insured currently (72.26% and 68.47% after the ACA, respec-
tively); Puerto Ricans, who are citizens at birth, fared better (88.57%).

Forgoing Care Results showed that Cubans and Mexicans were more likely to 
forgo necessary care in the past 12 months because of costs, and Puerto Ricans did 
better in forgoing care pre- and post-ACA.

Emergency Department Visit We observed that emergency department utiliza-
tion improved for all groups. Interestingly, while Puerto Ricans were much more 
likely to be insured and less likely to forgo seeking care, they had significantly 
higher percentage of visiting the emergency department in the last 12 months. We 
observed that ED use among other Latinos followed second to Puerto Ricans and 
that ED use among non-Latino whites did not change from 2011 to 2015.

Physician Visit Trends were flat for any physician visits in the past 12 months; 
Mexican Latinos fared worse than the other heritage groups, followed by Cuban 
Latinos.

Citizenship and Language Use We were also interested in knowing whether or 
not these associations were moderated by citizenship status or language use. We 
found that noncitizens had lower odds than US-born citizens of being insured 
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(OR = 0.34; 95% CI, 0.31–0.37; P <  .01), visiting an ED (OR = 0.78, 95% CI, 
0.69–0.88; P  <  .01), and seeing a physician (OR  =  0.74, 95% CI, 0.68–0.80; 
P < .01). Those whose interview language was Spanish had lower odds than those 
whose interview language was English of being insured (OR  =  0.79; 95% CI, 
0.71–0.87; P < .01), visiting an ED (OR = 0.62; 95% CI, 0.55–0.71; P < .01), and 
seeing a physician (OR = 0.80; 95% CI, 0.74–0.87; P < .01) [2].

 ACA’s Impact on Reducing Disparities in Hypertension 
Treatment Among Mexican-Heritage Latinos

The cardiovascular literature shows that Latinos, in general, have lower rates of 
cardiovascular disease than other groups [3, 4]. Mexican-heritage Latinos, in par-
ticular, have lower rates of hypertension than non-Latino whites, but they are more 
likely to be undiagnosed; they are also more likely to be diagnosed later in disease, 
are much more difficult to treat, and are less likely to be on hypertensive medication.

In light of these disparities, we asked the question: Has the ACA made a differ-
ence in the treatment of hypertension in Mexican-heritage Latinos? Using data from 
the 2009–2014 California Health Interview Survey [5], we predicted trends in 
access, utilization, and hypertension control under the ACA for Mexican-heritage 
Latinos and non-Latino whites with hypertension. We found a significant initial 
uptake in insurance coverage for Mexican-heritage Latinos in 2013 followed by a 
slight decline in 2014, and there was a clear disparity in predicted insurance when 
compared to non-Latino whites even after implementation of ACA provisions. 
(These data reflect the fact that California adopted several provisions of the ACA 
before 2014.) Notably, the odds of taking hypertension medication increased among 
Mexican-heritage Latinos; that is, they were significantly more likely to report tak-
ing the medication after the ACA.

 Impact of the ACA on Latino Children

 Disparities Among Latino Children: Pre-ACA

About one in four US children under the age of 18 are Hispanic/Latino, making up 
the largest minority group among US children [6]. We thus had an interest in docu-
menting disparities in health care among Latino children that existed before the 
ACA was implemented. Because family-centered care has been demonstrated to 
reduce disparities and improve the quality of health care, we examined racial and 
ethnic disparities in the receipt of family-centered care among the general pediatric 
population in the United States [7]. Using a linked dataset of MEPS and the NHIS 
from 2003 to 2006 (pre-ACA), we measured family-centered care using four 
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questions adopted by the NHIS: “How often did your child’s doctors or other health 
providers (1) listen carefully to you, (2) explain things in a way you could under-
stand, (3) show respect for what you had to say, and (4) spend enough time with 
you?” We found that compared to non-Latino whites, Latino youth experienced 
pediatric care with less of the four core processes of family-centered care—showing 
respect, sharing information, encouraging participation, and promoting collabora-
tion. Their parents were less likely to say that their child’s doctors listened to them, 
explained things carefully, or spent enough time with them.

What is the source of the health-care disparities between Latino youth and other 
children? To identify explanatory factors, we used the Blinder-Oaxaca decomposi-
tion method to analyze the 2006–2011 NHIS (pre-ACA) data on parent-reported 
health-care access and utilization for white, Latino, and African American children 
in the United States [8]. We found that Latino children were less likely than non- 
Latino white children to have a usual source of care, receive at least one preventive 
care visit, and visit a doctor; Latino children were also more likely to have delayed 
care. These disparities could largely be explained by differences in socioeconomic 
status and health policy factors, such as having health insurance and having access 
to care.

 Insurance Coverage and Latino Youth: Post-ACA

Did the ACA change the level of insurance coverage and health-care utilization or 
improve health-care disparities among Latino youth? Did Latino children show the 
same pattern of insurance coverage as Latino adults before and after implementa-
tion of the ACA? We analyzed national data from the 2011–2015 NHIS child com-
ponent, which included parent-reported health-care utilization and access for youth 
aged 0–17 years. Using a pre-post study design, we found that insurance coverage 
and well-child visits improved for all youth post-ACA, but like their adult counter-
parts, Latino youth lagged significantly behind non-Hispanic whites, non-Hispanic 
blacks, and other race/ethnicity [9]. Even though Latino youth showed the largest 
gain in insurance coverage, they made up the highest proportion of uninsured post- 
ACA, largely because they had a much higher uninsured rate pre-ACA (Fig. 3.1). 
Although differences for well-child visits were minimal, Latino youth were also 
less likely to have a well-child visit.

Since our original analysis of insurance coverage for youth and well-child visits 
post-ACA [9], there have been changes in the implementation of the ACA. In an 
effort to determine if insurance coverage and disparity levels are still improving, we 
reanalyzed our original data to include more recent 2018 NHIS data [10]. For the 
total of all youth, the prevalence of uninsured initially decreased from 6.6% in 
2011–2013 (pre-ACA) to 4.8% in 2014–2015 (post-ACA); however, there was an 
uptick to 5.1% by 2016–2018. While these percentage differences may seem small, 
note that the denominator is in the millions—the 0.3% increase in uninsured from 
2014–2015 to 2016–2018 is 196,000 uninsured children. The uninsured rate for 
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Fig. 3.1 Insurance coverage and well-child visits for youth (0–17 years) in the United States pre- 
ACA (2011–2013) and post-ACA (2014–2015). (Reprinted from Ortega et al. [9]. © 2018 with 
permission from Elsevier)

non-Latino white and non-Latino black youth showed a similar pattern of change as 
the total of all youth, but Latino youth continued to improve over the three time 
periods (11.4%, 2011–2013; 8.4%, 2014–2015; 7.6%, 2016–2018). Significant dis-
parities remain, however, as the uninsured rate for Latino youth is still higher than 
non-Latino white and non-Latino black youth. All the three groups continued to 
improve on well-child visits over the three time periods. We hypothesize that this is 
largely attributable to the mandatory preventive visits that are provided by the ACA, 
so children are going in for immunizations and screening well-child visits, which 
are covered regardless of insurance coverage.

It has been established that the effect of the ACA on health-care disparities 
between Latinos and non-Latino whites varies among Latino-heritage groups [2], 
and the question is whether the same disparity patterns exist among Latino youth. 
Using data from the 2011–2016 NHIS, we compared insurance coverage and health- 
care utilization by subgroups of Latino youth (Puerto Rican, Mexican, Cuban, 
Central or South American, and other subgroups) [11]. We found that the uninsured 
rate dropped significantly post-ACA for most Latino subgroups and non-Latino 
whites; children of Mexican heritage and Central or South American heritage expe-
rienced the greatest decline in uninsured rate (13.1% pre-ACA to 9.9% post-ACA 
and 12.4% to 9.1%, respectively)—a similar pattern to their adult counterparts [11]. 
However, disparities remained as both subgroups still experienced greater unin-
sured rates post-ACA than the other subgroups and non-Latino whites. Similarly, 
the proportion for a well-child visit in the past 12 months increased for most groups 
post-ACA, but the proportion of Mexican children going to a well-child visit still 
lagged behind all other groups both pre-ACA and post-ACA [11]. Interestingly and 
contrary to popular belief, Mexican-heritage children were very low utilizers of the 
emergency department [11]. This was true for both citizens and noncitizens.
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 Health-Care Access Among Undocumented Latinos

Are health-care disparities among Latinos in the United States associated with US 
citizenship and documentation status? In a pre-ACA study analyzing the 2003 data 
from the California Health Interview Survey (CHIS), we found that undocumented 
Mexicans and other Latinos have worse health-care access and utilization patterns 
than those born in the United States [12]. In a more recent post-ACA study, we 
compared health-care access and utilization among Latinos in California stratified 
by the continuum of documentation status—US-born citizen, naturalized citizen, 
permanent resident with a green card, and undocumented immigrant. An analysis of 
the 2011–2015 CHIS data showed significant health-care disparity along this con-
tinuum with undocumented Latinos faring the worst [13]. Interestingly, we also 
found that undocumented immigrants were the least likely to report having chronic 
disease, physical health problems or mental health issues than other immigrant 
groups, even though they were also the least likely to report excellent or very 
good health.

The Affordable Care Act holds the promise of ameliorating some of the health 
disparities that the Latino population experiences in the United States, but coverage 
needs to be extended to undocumented immigrants to narrow disparities and 
improve utilization and access to health care [14]. For example, California offers 
Medicaid to eligible children who are undocumented and also provides health ben-
efits to adult undocumented immigrants through Medicaid, which is covered by 
state funds.

 Conclusion

The ACA has positively impacted health-care disparities in the United States for 
both adults and children. While there have been gains in insurance coverage and 
primary health-care access and utilization across all racial and ethnic groups, dis-
parities remain, especially for Latinos in states that have not expanded Medicaid. 
Moreover, among Latinos, disparities are particularly striking for Mexican and 
Central American subgroups and for noncitizen and undocumented immigrants. 
Any revision in the implementation of the ACA must consider these unremitting 
disparities, especially as the Latino population continues to grow and expand across 
the country. Some states, like California, are leading the way in implementing poli-
cies that ensure health care is a right afforded to all its citizens, which includes 
noncitizens who have been in the country for less than five years and undocumented 
immigrants, and this should be a model for national health-care reform.
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Chapter 4
Acute and Long-term Neurological 
Complications of Acute Lymphoblastic 
Leukemia (ALL) Therapy in Latino 
Children

Austin L. Brown, Kimberly P. Raghubar, Michael E. Scheurer, 
and Philip J. Lupo

 Introduction

Acute lymphoblastic leukemia (ALL) is the most common malignancy diagnosed 
during childhood [1]. Once considered a terminal diagnosis, pediatric ALL is now 
curable in approximately 90% of cases with contemporary therapy [2]. Despite sig-
nificant improvements in the treatment of pediatric ALL, racial and ethnic dispari-
ties still persist. In particular, compared to non-Latino White populations, Latinos 
have both a higher incidence of pediatric ALL and less favorable outcomes [3]. 
Disparities in pediatric ALL outcomes are likely due to a number of factors, includ-
ing ethnic variability in somatic molecular profiles, comorbidities, treatment adher-
ence, and response to chemotherapy. Notably, exposure to central nervous system 
(CNS)-directed chemotherapy during ALL treatment is associated with a risk of 
acute and long-term neurotoxicity [4, 5]. Emerging research from our group and 
others suggests Latino patients with ALL may be particularly vulnerable to the 
adverse neurologic side effects of CNS-directed therapy [6–8]. Therefore, we pro-
vide an overview of ethnic disparities in treatment-related neurotoxicity and recom-
mendations for future research directions.
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 Acute Neurotoxicity During ALL Therapy

The antifolate agent methotrexate is an important component of contemporary cura-
tive pediatric ALL protocols. Current ALL chemotherapy regimens typically include 
intravenous (IV), intrathecal (IT), and oral methotrexate. The antineoplastic effects 
of methotrexate are attributed to the competitive inhibition of the dihydrofolate 
reductase (DHFR) enzyme involved in tetrahydrofolate synthesis. The resulting tet-
rahydrofolate deficiency disrupts DNA and RNA synthesis, leading to cell cycle 
arrest. Methotrexate preferentially inhibits rapidly dividing cells, such as leukemic 
cells. However, because methotrexate is a folic acid analogue, prolonged use or 
exposure to high doses of methotrexate may deplete folate stores and result in 
adverse side effects. Specifically, approximately 10% of pediatric patients with 
ALL experience acute or subacute neurotoxicity, typically occurring within 14 days 
of receiving CNS-directed high-dose IV or IT methotrexate [4, 5]. Acute and sub-
acute methotrexate-related neurotoxicity often manifests clinically as a combina-
tion of seizure, aphasia, altered mental status, stroke-like symptoms, and 
encephalopathy [6–8]. Although these symptoms are typically transient [9], the 
clinical management of methotrexate-related neurotoxicity often leads to delays or 
modification of cancer therapy, potentially limiting treatment efficacy. In fact, recent 
evidence from our group suggests that patients with suspected neurotoxic events 
during ALL therapy receive an average of two fewer doses of IT methotrexate [8]. 
Although follow-up was limited in this cohort, we also observed a statistically sig-
nificant (p < 0.05) trend toward an increased risk of relapse in patients with a history 
of methotrexate-related neurotoxicity.

Despite neurotoxicity being a serious complication of methotrexate chemother-
apy, information on the factors which modify the risk of methotrexate-related neu-
rotoxicity is limited. Several independent studies have reported associations between 
older age at diagnosis and treatment intensity and the incidence of acute and sub-
acute neurotoxicity [4, 5, 8, 10]. Recent case series further suggest that susceptibil-
ity to methotrexate-related neurotoxicity may vary across racial and ethnic groups. 
Giordano et al. [7] presented information on five ALL patients with acute or sub-
acute neurotoxicity, all of whom were Latino, while Afshar et al. [6] described the 
presentation of clinical neurotoxicity in 18 pediatric oncology patients, including 12 
Latino cases. Most recently, we conducted one of the largest evaluations of acute 
and subacute methotrexate-related neurotoxicity in a multisite study of patients 
treated on recent pediatric ALL protocols [8] and found significant differences in 
the incidence of neurotoxicity by ethnic group (Fig. 4.1). This analysis of 280 newly 
diagnosed (between 2012 and 2017) patients found that neurotoxicity occurred in 
21.8% of Latino compared to 6.8% of non-Latino patients, corresponding to a 
nearly 2.5-fold increased risk of neurotoxicity after accounting for other clinical and 
demographic factors.

Growing evidence supports an association between genome-wide genetic ances-
try and racial/ethnic disparities in pediatric ALL outcomes, including relapse [11], 
suggesting that genetic variants, which impact antileukemia therapy 
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Fig. 4.1 Cumulative hazard of acute and subacute methotrexate-related neurotoxicity between 
Latino and non-Latino White patients with pediatric ALL

pharmacodynamics and pharmacokinetics, may co-segregate with areas of the 
genome associated with differing ancestral populations [12]. Because Latino eth-
nicity encompasses a genetically diverse population with various degrees of 
European, African, and Native American genetic admixture, we sought to evaluate 
the association between genetic ancestry and methotrexate-related neurotoxicity in 
a prospective cohort of pediatric patients with ALL. We estimated the proportions 
of European, African, East Asian, and Native American genetic ancestry using 
genome-wide genotype data available on 190 pediatric patients with ALL, including 
35 individuals with a history of acute and subacute methotrexate-associated neuro-
toxicity, and publicly available reference populations [13, 14]. The proportion of 
genetic variation that co-segregates with Native American ancestry was overrepre-
sented in individuals with methotrexate-related neurotoxicity (mean  =  34.9%; 
Fig. 4.2) compared to individuals without a history of neurotoxicity (mean = 23.2%, 
p = 0.025). In multivariable proportional hazards regression models accounting for 
sex, age at diagnosis, and treatment risk group, every 10% increase in the proportion 
of Native American genetic ancestry was associated with a 16% increase in neuro-
toxicity incidence (HR = 1.16; 95% CI: 1.02–1.32). These findings highlight that 
ethnic-specific differences in inherited genetic variation likely contribute to dispari-
ties in the incidence of treatment-related toxicity.
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Fig. 4.2 Observed variability in the proportions of African, European, and Native American 
genetic ancestry among pediatric cases of acute lymphoblastic leukemia by self-reported race/
ethnicity (a) and the incidence of methotrexate-related neurotoxicity (b)

 Neurocognitive Late Effects of ALL Therapy

Contemporary treatment protocols for childhood ALL have largely eliminated the 
use of prophylactic cranial radiation in favor of CNS-directed chemotherapy [4, 15, 
16]. Efforts to reduce exposure to cranial radiation have also reduced many adverse 
effects of ALL therapy, including neurocognitive deficits. Although cognitive func-
tioning in survivors treated with contemporary chemotherapy is better preserved 
than in those treated with cranial radiation, survivors treated with chemotherapy 
alone continue to demonstrate deficits relative to their unaffected peers [17–21]. In 
fact, neurocognitive difficulties are estimated to be one of the most prevalent late 
effects of childhood ALL chemotherapy, affecting nearly 50% of survivors [22]. 
Neurocognitive difficulties are commonly detected in the domains of attention, 
executive functioning, working memory, and processing speed among long-term 
survivors of childhood ALL [17, 23, 24]. Neurocognitive changes in this population 
appear to be related to the effects of methotrexate, which have been associated with 
demyelinating white matter injury and vascular damage in the developing brain. 
Specifically, survivors treated with chemotherapy only have been found to have 
total white matter volume loss [25], notably in the frontal [26] and subcortical 
regions [27], and abnormal or reduced white matter connectivity [27–29], with chil-
dren diagnosed at younger ages being particularly vulnerable to these adverse 
effects of treatment [27]. Children and adolescents experiencing clinical findings of 
acute or subacute methotrexate neurotoxicity during treatment may be at particu-
larly increased risk for long-term neurocognitive deficits [30]. For example, chil-
dren who experienced seizures during treatment for ALL demonstrated reduced 
attention, working memory, and processing speed relative to children who did not 
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develop seizures and had normative scores at the end of treatment; additionally, 
these difficulties persisted over a two-year follow-up period [30]. However, other 
therapeutic exposures, including anesthesia, have been associated with persistent 
neurocognitive issues among survivor [31]. These cognitive deficits not only impede 
learning and academic achievement but also have long-term educational and eco-
nomic consequences [32–34].

Despite increased incidence of ALL and neurotoxic events during therapy among 
Latino patients coupled with increased neurocognitive risk among Latinos more 
broadly, there is an extreme lack of population diversity in neurocognitive outcomes 
research for pediatric ALL to date. According to recent meta-analyses summarizing 
sociodemographic factors and neurocognitive outcomes in ALL, only one-third of 
studies reported the ethnic/racial composition of their sample, and when race/eth-
nicity was reported, the overwhelming majority (almost 80%) self-identified as 
White or Caucasian [21, 35]. Two studies have been conducted among Latino 
cohorts, and they indicate that survivors are at risk for neurocognitive late effects 
and school-based learning difficulties [36, 37]. Specifically, Latino survivors of 
pediatric ALL demonstrated reduced performance relative to the normative mean in 
neurocognitive domains typically affected in non-Latino patients including working 
memory, processing speed, visual reasoning, executive functioning, and visual 
learning [37]. In addition, Latino survivors demonstrated reduced verbal reasoning 
and reading comprehension skills, which are not typically implicated in late effects 
research of predominantly non-Latino populations. Despite a focus on Latino survi-
vors, models did not account for socioeconomic status (SES), though proxies for the 
general socioeconomic standing of the sample were described.

 Emerging Research Needs

Most models of neurotoxicity in pediatric patients with ALL have focused on clini-
cal predictors, often excluding sociodemographic and molecular factors known to 
influence neurologic development and outcomes in unaffected populations. For 
example, neurocognitive abilities of children in the general population are adversely 
impacted by many factors, including SES and native language [38, 39], which dis-
proportionately affect racial and ethnic minorities. Despite the fact that ethnic dis-
parities in ALL outcomes and toxicity are well documented [3, 11, 40–43], few 
studies have evaluated neurotoxicity in multiethnic populations, much less evalu-
ated the role of SES and acculturation [24, 36, 37, 44]. Moreover, the considerable 
inter-patient variability in susceptibility to neurotoxicity might be partly explained 
by underlying molecular variation. However, the role of these factors in treatment- 
related neurotoxicity has received limited attention. Additional research on the roles 
of socioeconomic, cultural, and biologic factors in ethnically diverse populations is 
needed to advance our understanding of neurological outcomes in vulnerable 
populations.
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 Incorporating Information on SES and Acculturation

Survivors of childhood ALL who are from racial/ethnic minority groups and lower 
SES are at increased risk for cognitive deficits. SES refers to a combination of 
income, education, and occupation [45]. Therefore, generally speaking, the rela-
tionship between ethnicity and neurocognitive outcome is complex, given that eth-
nicity and SES can be highly related, particularly among Latino families [46]. In 
particular, Latinos who immigrate to the United States have, on average, a lower 
SES [47], though there is considerable variability depending on country of origin. 
For example, Cuban-Americans graduate from college at three times the rate of 
Mexican-Americans [48]. Among healthy children, associations are documented 
between SES and cognitive abilities. The domains most affected by SES disparities 
include language abilities, executive functioning, attention, and memory [38, 39]. 
Overall, few studies have considered SES in relation to neurocognitive outcome 
among survivors of childhood leukemia; however, when these factors are consid-
ered the observed associations are typically consistent with individuals of lower 
SES having an increased risk of impairment [49].

Among Latino families, acculturation may simultaneously impact cognitive and 
academic skill development along with socioeconomic factors, though accultura-
tion is not necessarily related to such factors. Language is an important aspect of 
determining an individual’s level of acculturation. Parent language acculturation in 
Latino families, namely English proficiency and primary language in the home, is 
important for children’s academic readiness and academic success in higher grades 
[50, 51]. Furthermore, Latino children whose native language is Spanish perform 
significantly worse than non-Latino children on the Wechsler Intelligence Scales, 
the most commonly used measure of intelligence in childhood, with specific adverse 
effects exhibited on verbal subtests [52]. While there are a number of proxies for 
acculturation, such as generational status and number of years of US residency, 
none of them are adequate for providing insight into the influence on the accultura-
tive experience on neurocognitive development and performance.

 Molecular Predictors of Neurotoxicity

In addition to variability in patient characteristics and therapeutic exposures, a num-
ber of factors likely contribute to disparities in pediatric ALL toxicity and outcomes, 
including underlying genetic variation. To date, few studies have evaluated inherited 
single nucleotide variants; however, associations have been reported between clini-
cal neurotoxicity and candidate variants in SHMT1, MTHFR, and GSTP1 [53, 54]. 
In particular, the missense C677T polymorphism in MTHFR (rs1801133) has been 
associated with adverse responses to methotrexate therapy in pediatric and adult 
patients treated for rheumatoid arthritis and various malignancies [55–57]. Several 
publications have speculated that inherited variation in MTHFR may also contribute 
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to the risk of methotrexate-related neurotoxicity in children with ALL [54, 58], but 
direct evidence that MTHFR genetic variation affects neurotoxicity susceptibility is 
limited. Compared to individuals who are homozygous for the reference allele 
(CC), carriers of the alternate allele (CT/TT) exhibit decreased MTHFR enzymatic 
activity and increased plasma homocysteine levels [59]. Homocysteine concentra-
tions are transiently elevated following methotrexate therapy, and cerebrospinal 
fluid levels of homocysteine have been linked to neurotoxicity in children undergo-
ing treatment of ALL [60, 61]. Notably, the frequency of the C677T missense vari-
ant appears to vary across ancestral populations. Based on the 1000 Genomes data 
[62], the C677T alternate allele frequency is approximately 9.0% in individuals of 
African ancestry, 36.5% in individuals of European ancestry, and 47.0% in admixed 
American populations comprised individuals of Latino ethnicity. Additional 
research is needed to better characterize the genetic contribution to methotrexate- 
related neurotoxicity and disparities in susceptibility. However, genome-wide asso-
ciation studies have not yet successfully identified and replicated susceptibility loci 
due to challenges in assembling large cohorts to sufficiently power these studies [4]. 
Alternative approaches that examine the association between local Native American 
genetic ancestry and neurotoxicity risk using methods such as admixture mapping 
may prove more powerful at identifying novel susceptibility loci responsible for the 
ethnic disparities observed in neurotoxicity risk.

 Conclusion

Current treatment strategies for pediatric ALL are associated with acute and long- 
term neurotoxicity. The incidence of acute and subacute neurotoxicity during pedi-
atric ALL therapy potentially jeopardizes treatment efficacy, while long-term 
neurocognitive impairment profoundly affects quality of life in survivors of 
ALL. Emerging evidence indicates that Latino patients may be particularly suscep-
tible to these adverse side effects of therapy. In fact, we recently reported that Latino 
patients with ALL experience acute and subacute neurotoxic events at a rate far 
exceeding their non-Latino counterparts [8]. Some evidence suggests that acute tox-
icity predisposes affected individuals to long-term neurocognitive and behavior 
complications as survivors [30]; therefore, Latino survivors may be particularly vul-
nerable. Unfortunately, studies of neurotoxicity during pediatric ALL therapy have 
largely neglected Latino populations. Future well-designed studies are needed to 
characterize neurotoxicity outcomes in Latino patients, while considering factors 
associated with disparities in cognitive performance in the general population, 
including SES and acculturation. Ultimately, a better understanding of the various 
factors likely responsible for disparities in neurotoxicity, including inherited genetic 
variation, clinical characteristics, and sociocultural differences, is needed to improve 
outcomes for Latino populations.
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Chapter 5
Supportive Care Needs and Coping 
Strategies Used by Latino Men Cancer 
Survivors

Dinorah Martinez Tyson and Erik L. Ruiz

 Introduction

Over 1.8 million Americans will be diagnosed and over 600,000 are estimated to die 
from cancer by the end of 2020, making it the second leading cause of death in the 
United States [1]. Modern developments in cancer treatment have facilitated 
increased survival, and there is a growing population of cancer survivors that is 
expected to reach 18 million within the next decade [2, 3]. Cancer survivors may 
experience long-term physical and psychosocial effects which extend beyond the 
treatment phase and which require additional supportive care to cope with these 
effects and enhance quality of life [1, 4–7].

In this chapter we will provide a brief overview of the epidemiology of cancer 
within the US Hispanic population with a specific focus on health disparities expe-
rienced by Hispanic men cancer survivors (HMCS). Next, we explore the emerging 
themes derived from research of the cultural, social, and environmental supportive 
care needs of HMCS and the coping mechanisms they use. Finally, we propose 
implications for research and practice for those working with HMCS. In this chapter 
we will use the terms Hispanic/Latino and Latinx interchangeably. While we recog-
nize the term Latinx has recently emerged, many of the communities we work with 
still prefer and use the terms Hispanic/Latino.
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 Epidemiology of Cancer Within the Latinx Population

Overall, Hispanics in the United States experience lower incidence and mortality 
rates of most cancers compared to other racial and ethnic groups within the nation; 
however, they experience a significantly higher rate of infection-associated cancers 
including cervical, liver, and gastrointestinal [1]. It should be noted that the Hispanic 
population is not homogeneous; cancer incidence, morbidity, mortality rates, and 
quality of life can vary by a Hispanic person’s country of origin, generational status, 
and time spent in the United States. For example, US Hispanic men are 85% more 
likely to die from stomach cancer than non-Hispanic Whites [8]. Additionally, when 
compared to US non-Hispanic White men, Cuban born men experience higher inci-
dence and mortality rates of prostate cancer, and the incidence of colorectal cancers 
has been observed to be lower for Hispanics with low socioeconomic status (SES) 
compared to those with high SES [8–10]. Finally, whereas the population of 
Hispanic cancer survivors is growing, the psychosocial distress experienced by 
these survivors also varies according to sociocultural factors; more acculturated US 
Hispanics have reported a lower quality of life than less acculturated Hispanics due 
in part to a lack of supportive care [10–12].

 Disparities in Diagnosis and Survivorship

Although US Hispanics experience lower incidence rates of most cancer types, they 
do suffer from disproportionately high barriers to care access and have lower cancer 
survival rates when compared to non-Hispanic Whites [11, 13–16]. For example, 
18% of US Hispanics are likely to be uninsured compared to only 5% of non- 
Hispanic Whites, which can make US Hispanics vulnerable to delayed cancer diag-
nosis, resulting in more involved, costlier, and potentially less successful treatments 
[1]. Similarly, Hispanic men and women experience lower rates of cancer-related 
mortality compared to their non-Hispanic counterparts. However, Hispanic men of 
all country-of-origin subgroups experience higher incidence rates of all cancer 
types, except gallbladder cancer, and higher rates of cancer-related mortality com-
pared to Hispanic women [13, 17]. Special attention to the supportive care needs of 
Hispanic men is required as they are a part of the largest ethnic minority group in 
the United States and their number of cancer survivors continues to grow [15, 18]. 
The remainder of this chapter focuses on understanding the supportive care needs of 
Hispanic men cancer survivors and describes how they cope with cancer. At the end 
of the chapter, we describe strategies to address these identified needs.
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 Supportive Care Needs of Hispanic Men Cancer Survivors

Hispanic men report worse cancer-related morbidities including reduced sexual and 
physical functioning, increased bowel-related issues, decreased quality of life, and 
worse mental health outcomes compared to their non-White male counterparts [19–
22]. These poor conditions are further complicated by disparities in and access to 
culturally competent care, health information exchange, and disease management 
education [4, 19]. Additionally, compared to Hispanic women, Hispanic men who 
have been diagnosed with cancer may have more psychosocial needs and tend to 
engage less with supportive care services [23, 24]. Finally, there is a dearth of data 
and research pertaining to the supportive care needs of HMCS, so the full extent of 
their needs both during and after cancer treatment is not yet fully understood.

An emerging body of research has sought to capture the unique needs of Hispanic 
men diagnosed with cancer [10, 14, 15, 25]. We draw on findings from recent 
research that has sought to explore and understand the needs of HMCS. A detailed 
description of the mixed methods used is described elsewhere [26–29]. The over-
arching themes expressed by HMCS include the needs: for better communication 
with providers and for culturally competent care; for comprehensive survivorship 
care and more cancer treatment-related information; to still provide for their family 
and also navigate changing gender role expectations; and to connect with other 
cancer survivors.

 Need for Better Communication with Providers 
and for Culturally Competent Care

HMCS discussed the need for culturally competent care; they specifically identified 
language barriers which inhibit communication relating to care, barriers associated 
with the use of interpreters, and a lack of confianza (confidence in the personal 
relationship with the care provider) [28]. HMCS who mentioned language barriers 
cited a need for bilingual communication of cancer-specific treatment information 
due in part to a lack of confidence in their English-speaking abilities which inhibited 
them from asking clarifying questions. Furthermore, even with the use of a bilingual 
interpreter, some HMCS had reservations about their care as they expressed a lack 
of confidence that the interpreter was accurately describing their sentiments and 
concerns. An additional element that surfaced was the importance of having confi-
anza (trust) and personalismo (friendly and personal relationships) with providers, 
which allows men to build rapport and be able to talk more openly with providers. 
This affects disclosure of potentially important information about treatment side 
effect management [28].

5 Supportive Care Needs and Coping Strategies Used by Latino Men Cancer Survivors
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 Need for Comprehensive Survivorship Care and More Cancer 
Treatment-Related Information

In addition to cancer recurrence, the major concerns and sources of stress discussed 
by participants were related to not having enough information about the availability 
of other treatment options and/or alternative/complimentary medicine, the treat-
ment they received, and the long-term side effects (e.g., impotency, incontinence, 
and fatigue) [28]. Additionally, many HMCS participants indicated that they lacked 
understanding of posttreatment care and follow-up, including additional cancer 
screenings that may need to be done. Many HMCS felt as if the care they received 
for their cancer should have been more comprehensive and holistic with goals which 
extended beyond treatment and that were more focused on maintaining overall 
health and well-being.

 Need to Provide for Family While Navigating Changing Gender 
Role Expectations

HMCS identified impairment of both physical and social aspects of their masculine 
identities [28]. Common physical complaints centered around impotence and incon-
tinence (potential side effects of prostate cancer treatments), whereas common 
social complaints identified were the financial and emotional burden placed on 
female family members due to employment changes or the physical demands of 
cancer treatments. Both physical and social concerns troubled HMCS because they 
brought into question their traditional masculine roles in their families, and many 
HMCS did not feel they were equipped to navigate those expectations.

 Need to Connect with Other Cancer Survivors

Finally, HMCS expressed a need to socialize with other HMCS in order to connect 
and distraerse (to distract themselves) through the discussion of shared experiences 
in the final emergent needs-based theme [28]. Some HMCS indicated that the only 
time they had discussed their cancer process with other HMCS was during the inter-
view or focus groups for this study. We observed that participants openly shared 
their experiences and concerns without inhibition. They expressed a desire to con-
nect with others who had gone through similar experiences.

Data from the S-CaSUN survey (Table 5.1) show that the most highly endorsed 
items included needs related to comprehensive care/provider communication (46% 
said yes to their worries about their health being adequately addressed and 45% 
need to feel their opinion is important to their doctors), information needs and emo-
tional support (42% said they need more information about follow-up care that is 
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Table 5.1 Key supportive care needs of Hispanic men cancer survivors taken from the 37 question 
S-CaSUN survey [26]

Selected supportive care needs of Hispanic men cancer survivors (N = 84)

During the last month I have needed:
No 
(%)

Yes, a 
little (%)

Yes, 
somewhat (%)

Yes, a 
lot (%)

That my worries about my health are adequately 
addressed

53.6 9.5 13.1 23.8

To feel that my opinion is important to my doctor 54.8 9.5 16.7 19.0
More information about the follow-up care that I 
need and how often I should see the doctor

58.3 7.1 19.0 15.5

Help with my concerns about the cancer coming 
back

65.1 6.0 15.7 13.3

Help to deal with the impact that cancer has had 
on my relationship with my partner

65.5 10.7 9.5 14.3

needed), and existential survivorship (35% said they need help with their concerns 
about cancer coming back and knowledge about what to do to stay healthy) [26]. 
With regards to interpersonal/partner-related issues, 35% said they needed help to 
deal with the impact that cancer has had on the relationship with their partner.

 Coping Mechanisms for Hispanic Men Cancer Survivors

Next, we will describe the coping mechanisms of HMCS in response to their cancer 
diagnosis, which include maintaining a positive attitude, optimism, humor, faith, 
incorporation of home remedies into the broader care plan, and lifestyle changes 
[29]. Having a positive outlook and utilizing optimism and humor were identified as 
important factors in navigating through a successful care plan after the initial shock 
of cancer diagnosis. In this way, HMCS felt that the overall attitude was a signifi-
cant factor in succumbing to or overcoming the disease process. Having faith in God 
was also observed to be a significant coping mechanism as HMCS perceived their 
faith to facilitate positive cancer treatment outcomes. Finally, incorporating home 
remedies and engaging in lifestyle changes, including diet and exercise, were 
important coping mechanisms for HMCS, as they provided a sense of agency and 
self-efficacy over their cancer diagnosis and treatment processes. HMCS identified 
relying on their social support systems, both proximate and distal family members, 
as an important mechanism to alleviate the feeling of isolation associated with their 
cancer diagnosis and also as a way to facilitate the physical and logistical demands 
of attending appointments, receiving treatment, and managing treatment side 
effects. Similarly, maintaining a positive and supportive relationship between the 
HMCS and their care provider was identified as an essential coping mechanism 
because the care provider’s attitude throughout the cancer treatment process carried 
a significant weight on the HMCS’ positive outlook as it reduced their per-
ceived stress.
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 Implications for Research and Practice

Innovative public health research and practice is essential for addressing the dispari-
ties in supportive care needs experienced by HMCS.  This work will require the 
focused efforts of public health researchers, practitioners, HMCS, Latinx commu-
nity stakeholders, and care providers in order to identify and implement culturally 
relevant interventions, which may reduce the illness burden of HMCS.  Efforts 
should center on provision of culturally competent care delivery, transcreation of 
existing evidence-based interventions to engage and meet the psychosocial needs of 
HMCS, and the dissemination of research findings to Latinx community members 
to address the health information needs of HMCS and their families. We also need 
to develop programs that build on the strengths of the Latino community and facili-
tate opportunities for HMCS to connect with one another and build their support 
networks to relieve the burden of isolation frequently experienced by HMCS 
[30–32].

Our findings illustrate the importance of health-care provider communication 
through listening and building a relationship built on trust with both the HMCS and 
their families. We also need to address the survivorship care planning needs of 
HMCS and provide ample health information and psychosocial resources to ease 
the transition from cancer treatment to survivorship and to enhance quality of life. 
Finally, public health practitioners in clinical settings should evaluate the role of 
interpreters in HMCS care as they are pivotal to successful patient-provider com-
munication for both monolingual and bilingual Spanish-speaking patients. We need 
to ensure that the physical, psychosocial, and supportive care needs of HMCS are 
adequately addressed.

 Conclusion

Although US Hispanics experience lower incidence of most cancer types, cancer 
remains a leading health burden for the population, particularly for Hispanic men. 
Additionally, disparities in access to care and delayed diagnoses pose continuing 
threats to the health of Hispanics in the United States. Furthermore, advances in 
cancer treatment have facilitated the growth of the HMCS population, which experi-
ences unique supportive care needs and coping styles, many of which remain unac-
counted for and unaddressed. We need to build on and recognize community 
strengths and acknowledge personal agency and coping strategies that will enable 
HMCS to not only survive but thrive after a cancer diagnosis and treatment.
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Chapter 6
Cancer Care Delivery Among Breast 
Cancer Patients: Is it the Same for All?

Catalina Malinowski and Mariana Chavez Mac Gregor

 Introduction

Breast cancer is the most common cancer among women worldwide [1]. In the 
United States, it also represents the most common cancer in women – in 2019, it is 
estimated that 268,600 women were diagnosed with invasive breast cancer and 
41,760 died of the disease. Among Hispanic women, breast cancer is the most com-
mon cancer accounting for close to 30% of the total cancer cases. It is estimated that 
in 2018 alone, 24,000 Hispanics were diagnosed with invasive breast cancer [2]. Of 
significant importance is that breast cancer is the leading cause of cancer death 
(16%) among Hispanic women, with over 3000 patients dying in 2018 secondary to 
this disease [2].

Despite the decrease in breast cancer mortality rates seen in recent years, the 
magnitude of that decrease among Hispanics is lower compared to the decrease seen 
among non-Hispanic White women [3]. Potential contributing factors associated 
with this phenomenon include the fact that Hispanics are more likely to be diag-
nosed with more advanced stages and to have tumors with aggressive biology. In 
addition, sociodemographic factors and difficulty accessing medical care are likely 
to play an important role. It has been described that Hispanic women are less likely 
than non-Hispanic Whites to receive appropriate and timely breast cancer treatment 
[4]. Unfortunately, cancer care delivery is not the same for all and this can seriously 
hinder the cancer outcomes of those affected. In this chapter, we will discuss the 
complexities associated with breast cancer treatment and some of the challenges in 
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cancer care delivery that Hispanics experience. In addition, we will expand on data 
describing the detrimental impact that treatment delays can have among minorities 
and some of the unique challenges that Hispanics experience.

 Understanding the Magnitude of the Problem: Breast Cancer

Breast cancer is the deadliest cancer among women worldwide, with a total of over 
half a million deaths annually impacting both developed and developing countries 
[1]. There are an estimated 912,930 new cancer cases expected to occur in the 
United States in 2020 – breast cancer alone is projected to account for 30% of these 
cases despite numbers accounting solely for cases among women. With an esti-
mated 276,480 breast cancer cases projected to occur in women, it is estimated that 
42,170 women will die in 2020 due to this devastating disease [5].

Currently, one in eight women in the United States are likely to develop breast 
cancer in their lifetime [5]. While a decrease in breast cancer incidence is being seen 
overall due to continued screening efforts and therapeutic improvements, this trend 
is disparate across race and ethnicity. Hispanics make up the largest minority group 
in the United States with a population that is expected to double over the next four 
decades [2]. Although Hispanic women experience lower breast cancer incidence 
compared to Blacks and non-Hispanic Whites (93.9, 126.7, and 130.8 per 100,000, 
respectively) [5], the projected population growth coupled with increasing lifestyle 
risk factors through acculturation could contribute to a higher breast cancer inci-
dence and mortality overall.

 Breast Cancer Outcomes in Minorities: Why the Difference?

Despite minority groups having lower rates of breast cancer incidence among 
women, Black and Hispanic women are more likely to: (1) be diagnosed with more 
aggressive forms of breast cancer [4], (2) experience higher rates of delays in breast 
cancer treatment, and (3) have worse survival outcomes compared to their non- 
Hispanic White counterparts [4, 6]. In order to better explain the differences in 
breast cancer outcomes among minorities, we must analyze this phenomenon 
through the complex interaction of social, cultural, and structural factors between 
minorities and the health-care system.

One of the cornerstones of breast cancer control is early detection of abnormali-
ties to improve outcomes and survival  – yet there are significant differences in 
adherence to screening guidelines among Hispanic, Black, and non-Hispanic White 
women, with foreign-born women being less likely to have ever had a mammogram 
[7, 8]. According to the last mammography utilization rates reported by the Center 
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for Disease Control in 2015, Black and non-Hispanic White women both have 
higher breast cancer screening rates (69.7% and 65.8%, respectively) than Hispanics 
(60.9%), reported as the percent of women having had a mammogram in the last 2 
years [9]. The disparity in screening among foreign-born women compared to 
US-born women is even greater (88.3% compared to 94.1%), with even lower rates 
of screening among recently immigrated women (76.4%) [8].

Hispanics in particular are more likely to not adhere to screening guidelines, be 
diagnosed with advanced stages of disease, have longer time to definitive diagnosis 
and treatment initiation, and experience poorer quality of life relative to non- 
Hispanic Whites [3]. Inequities in cancer and quality of life outcomes are impacted 
by intermediate and modifiable targets that act as barriers to accessing breast cancer 
treatment, including but not limited to psychosocial, health care, cancer-specific, 
medical factors, and cultural factors [10].

It has been reported that foreign-born minorities experience a unique process of 
acculturation in regard to American culture and lifestyle [10, 11]. Acculturation is a 
multidimensional process of culture change among Hispanics through integration 
of cultural values and habits of their surrounding social environment relative to their 
native culture. Interestingly, studies have revealed that acculturation carries both 
positive and negative impacts on health outcomes.

Benefits of acculturation can encompass an increase in English literacy and the 
ability to communicate with health-care providers as well as a shift in cultural per-
spectives of susceptibility to disease, all of which can increase breast cancer screen-
ing among Hispanic women. However, acculturation can also have detrimental 
impacts on breast cancer outcomes among Hispanics by assumption of lifestyle 
behaviors similar to those of American women which has been studied as a possible 
factor in the stagnancy of decreasing incidence rates among Hispanic women 
beyond nonadherence to screening [6, 10].

Foreign-born Hispanics experience a unique protective benefit from a combina-
tion of their native values and lifestyle factors, a phenomenon referred to as the 
Hispanic paradox [10, 12]. The Hispanic paradox emerged from observations show-
ing that middle-aged to elderly Hispanics had similar or improved mortality com-
pared to their non-Hispanic White counterparts [13]. This immigrant paradox 
highlights the negative impacts of acculturation on foreign-born Hispanic’s health 
outcomes. The Hispanic paradox suggests significant correlations between varying 
levels of American acculturation, socioeconomic factors, and native cultural factors 
influencing health statuses [12]. Recent research suggests that the benefits from the 
Hispanic paradox may also carry over to cancer outcomes [10].
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 Is Breast Cancer Care Delivery Equal for All?

 Breast Cancer Treatment, Biology, and Social Factors

Today, a large proportion of patients with early-stage breast cancer are cured due to 
the high effectiveness of breast cancer treatment. Breast cancer treatment by nature 
is multidisciplinary and most patients receive multi-modality treatment, usually 
including surgery, radiation therapy, and systemic therapy (chemotherapy, targeted 
therapy, and endocrine therapy) [3]. The complex, and in many cases long, treat-
ments that are needed to achieve the desired outcomes force patients to face issues 
associated with navigating the health-care system, timely treatment, and adherence.

It is well known that breast cancer is a biologically heterogenous disease. While 
it is possible that some biological features are different among Hispanic popula-
tions, many cancer-specific biological factors are not well studied in Hispanic popu-
lations [10]. Evaluating biological or molecular characteristics of cancer in 
Hispanics is inherently challenging, given the great heterogeneity and diversity that 
defines Hispanics and Latinx populations. Despite this, our group and many others 
have tried to determine whether the differences in outcomes seen among Hispanics 
can be explained based on biological factors alone.

In a study evaluating 2074 breast cancer patients treated with similar preopera-
tive (neoadjuvant) chemotherapy regimens, we determined that after adjusting for 
breast cancer subtype, the rates of complete pathological response were not differ-
ent among Hispanics, suggesting that treatment effect is not associated with race or 
ethnicity [14]. Similarly, using transcriptional profiling in a cohort of 376 breast 
cancer patients, unsupervised hierarchical clustering of protein expression data 
showed no distinct clusters by race. An analysis of patients registered to participate 
in phase II/III clinical trials showed that when Hispanic breast cancer patients 
receive uniform treatment and follow-up in a highly controlled setting, no differ-
ences in survival are observed when compared to non-Hispanics [15]. This study 
emphasizes that when Hispanic cancer patients receive state-of-the-art treatment, 
disparate outcomes among race and ethnicity groups are reduced. The evidence 
described above suggests that differential outcomes are not derived from differences 
in biology or differential treatment, but rather that social determinants of health are 
at the root of the problem.

Social determinants of health encompass a complex interplay of factors. The 
place where an individual lives, learns, and works influences a wide range of health 
decisions, risks, and both quality-of-life and health outcomes [16]. Among some 
Hispanics, issues like lower rates of economic stability, language differences, low 
health literacy, and lack of access to regular medical services and/or health insur-
ance determine poor health outcomes [17]. For Hispanic women, some of these 
social determinants and their interconnections are shown in Fig. 6.1, which graphi-
cally depicts how all these factors can have a critical impact on breast cancer 
outcomes.
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Fig. 6.1 Schematic representation of sociodemographic factors that impact Hispanic women 
through the breast cancer care continuum

Ideally, the first steps in cancer care include prevention and early detection. 
Breast cancer screening programs are aimed at evaluating healthy women prior to 
the presentation of symptoms to detect abnormalities at an early stage. Hispanic 
women tend to have low screening rates, a phenomenon has been connected to cul-
tural factors, financial factors, and limited access to health care [10, 18]. Given the 
low participation rates in screening programs, many Hispanic women begin their 
breast cancer journey after symptoms have presented, most commonly the detection 
of a palpable mass [6]. The difference between screening and diagnosis based on 
symptoms can have a significant impact on cancer outcomes, as presentation of 
symptoms can indicate breast cancer that has progressed to a more advanced stage. 
Advanced presentation of cancer is not confined to older Hispanic women, as 
younger Hispanic women tend to experience diagnostic delays due to providers’ 
lack of suspicion of cancer at first presentation [19]. Suboptimal cancer care dispro-
portionately impacts Hispanic patients throughout the continuum of breast cancer 
treatments [20].

 The Impact of Treatment Delays

Treatment delays have been known to have significant detrimental impacts on sur-
vival outcomes among vulnerable populations [10, 21–23]. Shortened times to sur-
gery along with timely initiation and administration of treatment can be a turning 
point for survival outcomes [24] – yet treatment delays persist. Hispanic women’s 
disparate experience with cancer care does not stop at screening nonadherence or 
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diagnostic delays – longer times to surgery from diagnosis and delays in chemo-
therapy, radiation therapy, and endocrine therapy have all been found to be signifi-
cantly different among Hispanic women. One study focusing on breast cancer 
patients in a safety net hospital observed 3.38 times increased odds of longer inter-
val between initial presentation of symptoms and first treatment among patients 
with Hispanic ethnicity compared to non-Hispanic Whites [20].

Adjuvant chemotherapy, radiation, and endocrine therapy dramatically decrease 
the risk of breast cancer recurrence and breast cancer mortality. However, evidence 
suggests significant delays in administration across race and ethnicity and across 
those belonging to a low socioeconomic status [25–27]. Significant delays in initia-
tion of adjuvant chemotherapy have been found to have adverse breast cancer out-
comes [21–23]. Research from our group demonstrated that older age, Hispanic 
ethnicity, and non-Hispanic Black race as well as low socioeconomic status are all 
associated with treatment delays. Other factors that have been associated to delays 
include comorbidities, not having a partner, being uninsured, and being a Medicare 
or Medicaid beneficiary. Treatment delays likely contributed to Hispanic breast can-
cer patients having 1.53 higher risk of experiencing worse overall survival and 1.27 
higher risk of worse breast-cancer specific survival compared to Whites [21–23].

Since patients that experience delays in the administration of chemotherapy are 
at an increased risk of death, every effort should be made to understand and remove 
barriers associated with treatment delays. However, in order to fully understand this 
complex phenomenon, it is imperative to evaluate factors at the operational, medi-
cal, and personal/social level. Our group is currently recruiting participants to proj-
ect START (NCT04087057), a qualitative study in which we aim to comprehensively 
assess and identify determinants of delays in chemotherapy initiation among breast 
cancer patients. In addition to deeply evaluating operational and personal factors, 
we are evaluating social support, health literacy, and trust in medical professionals 
using validated instruments. We believe that understanding the complexities of the 
problem at hand is critical in the design and implementation of highly effective 
strategies for decreasing treatment delays.

 Impact of COVID-19

In 2020, the global health-care system was overwhelmed by the Coronavirus 
Disease 2019 (COVID-19), which was declared a global pandemic by the World 
Health Organization. As of September 2020, the global health crisis had seen over 
three million cases of COVID-19 caused by infection with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), with almost one million fatalities [28].

Since the first case of COVID-19 was diagnosed in the United States, screening 
tests for early detection of cervical, breast, and colon cancer plummeted by over 
85% [29]. It is estimated that 79% of cancer patients actively undergoing treatment 
experienced some type of a delay in care due to COVID-19, with 17% specifically 
experiencing a delay in cancer therapy (chemotherapy, radiation, endocrine 
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therapy) [30]. Communities of color and minorities have disproportionately shoul-
dered the COVID-19 burden, with Hispanics accounting for 34% of cases despite 
only representing 18% of the US population [31] – this unequal burden exacerbates 
the poor survival outcomes among Hispanic women with cancer as they are at 
higher risk for mortality if infected with SARS-CoV-2 than non-cancer patients 
[29]. The disproportionate impact of COVID-19 among cancer patients and minori-
ties is yet to be determined; however, the National Cancer Institute estimates an 
additional 10,000 associated deaths from breast cancer and colorectal cancers over 
the next decade due to the global pandemic’s impact on screening and treatment [32].

 How to Improve Cancer Care Delivery for All?

Success in improving cancer care delivery for all hinges on a holistic approach to 
reducing disparities across race, ethnicity, and the socioeconomic strata. Increasing 
adherence to screening guidelines for early detection is critical for overall improve-
ment in survival outcomes, but we cannot ignore the complex dynamics of factors 
that infringe on cancer care access among minorities. Expansion of culturally effec-
tive health education programs and social assistance alongside research of biologi-
cal differences in Hispanic tumor characteristics are crucial in improving cancer 
care delivery and long-term breast cancer outcomes.

Patient navigation programs are known to play a role in reducing cancer dispari-
ties by empowering patients to take an active role in their health-care experience – 
this is accomplished by the use of patient navigators, people who work with patients 
to eliminate barriers to accessing care once they are admitted into the health-care 
system [3]. Traditional patient navigation only comes into play when an individual 
has been admitted into the health-care system with the intention to decrease delays 
in treatment initiation and delivery with little to no impact on adherence to timely 
screening. Community patient navigation can bridge the gap between the commu-
nity and clinical setting by expanding the traditional patient navigation program 
beyond the existing internal system within the health care. The implementation of 
community-based navigation programs among Hispanics, such as Naveguemos con 
Salud in Philadelphia, extends social assistance to target individuals from prescreen-
ing outreach to posttreatment follow-up [18] in order to improve quality of life and 
outcomes among Hispanics [10]. This form of community planning highlights the 
need for culturally sensitive health education programming and implementation, 
which can successfully address cultural factors contributing to screening nonadher-
ence by targeting not just Hispanic women but also their family units and supporting 
communities.

Increasing access and availability of financial assistance programs for minorities 
along with expanding eligibility criteria is key in reducing financial toxicity derived 
from breast cancer treatment and care. Financial assistance programs provide addi-
tional support to mitigate treatment costs, yet limited assistance programs exist to 
cover family expenses, cost of living, or indirect medical costs, such as housing and 
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travel [26]. There are a number of theoretical models showing that Hispanic breast 
cancer patients tend to emphasize survival at any cost over financial concerns; how-
ever, resulting financial stress from limited pretreatment knowledge and delays in 
financial planning have long-lasting impact even beyond post-cancer treatment [26].

Further investigation of the differences among Hispanic subgroups in regard to 
cultural differences and their impact on health decision-making and education is 
necessary to develop increasingly culturally effective health education interventions 
to reduce breast cancer disparities. Quantitative research provides insight into the 
treatment delays among women with breast cancer by identifying key factors that 
elucidate the complex interaction of social determinants of health. Future research 
should focus on expanding breast cancer patient narratives to enrich qualitative 
understanding of treatment delays among racial and ethnic populations to develop a 
culturally effective framework for reducing health disparities and improving breast 
cancer outcomes for all.

Acknowledgments MCM is funded by Susan G.  Komen, CIPRIT, Conquer Cancer and 
BCRF. CM is funded by Susan G. Komen.

References

1. World Health Organization. WHO | Breast cancer. WHO; 2018.
2. American Cancer Society. Cancer facts & figures for Hispanics/Latinos 2018–2020. 

Atlanta; 2018.
3. American Cancer Society. Breast cancer facts & figures 2019–2020. Am Cancer Soc. 2019.
4. Farias AJ, Wu WH, Du XL. Racial differences in long-term adjuvant endocrine therapy adher-

ence and mortality among Medicaid-insured breast cancer patients in Texas: findings from 
TCR-Medicaid linked data. BMC Cancer [Internet]. 2018 Dec 4 [cited 2020 Sep 20];18(1). 
Available from: /pmc/articles/PMC6280479/?report=abstract.

5. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin [Internet]. 2020 Jan 
1 [cited 2020 Sep 20];70(1):7–30. Available from: https://acsjournals.onlinelibrary.wiley.com/
doi/full/10.3322/caac.21590.

6. Miller BC, Bowers JM, Payne JB, Moyer A. Barriers to mammography screening among racial 
and ethnic minority women. Soc Sci Med. Elsevier Ltd. 2019;239:112494.

7. Bolton CD, Sunil TS, Hurd T, Guerra H.  Hispanic men and women’s knowledge, beliefs, 
perceived susceptibility, and barriers to clinical breast examination and mammography prac-
tices in South Texas Colonias. J Community Health [Internet]. 2019 Dec 1 [cited 2020 Sep 
20];44(6):1069–75. Available from: https://pubmed.ncbi.nlm.nih.gov/31161398/

8. Clarke TC, Duran D, Saraiya M. Breast cancer screening among women by nativity, birth-
place, and length of time in the United States [Internet]. Vol. 129. National Health Statistics 
Reports Number; 2019 [cited 2020 Sep 20]. Available from: https://www.cdc.gov/nchs/prod-
ucts/index.htm.

9. Center for Health Statistics N. Health, United States 2018 Chartbook [Internet]. Health. 2018 
[cited 2020 Sep 20]. Available from: https://www.cdc.gov/nchs/hus/hus_infographic.htm.

10. Yanez B, McGinty HL, Buitrago D, Ramirez AG, Penedo FJ. Cancer outcomes in Hispanics/
Latinos in the United States: an integrative review and conceptual model of determinants of 
health. J Lat Psychol [Internet]. 2016 May [cited 2020 Sep 20];4(2):114–29. Available from: /
pmc/articles/PMC4943845/?report=abstract.

C. Malinowski and M. Chavez Mac Gregor

https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21590
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21590
https://pubmed.ncbi.nlm.nih.gov/31161398/
https://www.cdc.gov/nchs/products/index.htm
https://www.cdc.gov/nchs/products/index.htm
https://www.cdc.gov/nchs/hus/hus_infographic.htm


75

11. John EM, Phipps AI, Davis A, Koo J. Migration history, acculturation, and breast cancer risk in 
Hispanic women. Cancer Epidemiol Biomarkers Prev [Internet]. 2005 Dec 1 [cited 2020 Sep 
20];14(12):2905–13. Available from: https://cebp.aacrjournals.org/content/14/12/2905.

12. Teruya SA, Bazargan-Hejazi S.  The immigrant and Hispanic paradoxes: a system-
atic review of their predictions and effects. Hisp J Behav Sci [Internet]. 2013 Nov 
5 [cited 2020 Sep 19];35(4):486–509. Available from: http://journals.sagepub.com/
doi/10.1177/0739986313499004.

13. Turra CM, Goldman N. Socioeconomic differences in mortality among U.S. adults: insights 
into the Hispanic paradox. J Gerontol B Psychol Sci Soc Sci [Internet]. 2007 May 1 [cited 2020 
Sep 19];62(3):S184–92. Available from: https://academic.oup.com/psychsocgerontology/
article/62/3/S184/600844.

14. Chavez-MacGregor M, Litton J, Chen H, Giordano SH, Hudis CA, Wolff AC, et al. Pathologic 
complete response in breast cancer patients receiving anthracycline- and taxane-based 
 neoadjuvant chemotherapy: evaluating the effect of race/ethnicity. Cancer [Internet]. 2010 
Sep 1 [cited 2020 Sep 23];116(17):4168–77. Available from: https://pubmed.ncbi.nlm.nih.
gov/20564153/.

15. Chavez-MacGregor M, Unger JM, Moseley A, Ramsey SD, Hershman DL.  Survival by 
Hispanic ethnicity among patients with cancer participating in SWOG clinical trials. Cancer. 
2018;124(8):1760–9.

16. Social Determinants of Health | Healthy People 2020 [Internet]. [cited 2020 Sep 
20]. Available from: https://www.healthypeople.gov/2020/topics- objectives/topic/
social- determinants- of- health.

17. Karimi SE, Rafiey H, Sajjadi H, Nejad FN. Identifying the social determinants of breast health 
behavior: a qualitative content analysis. Asian Pacific J Cancer Prev [Internet]. 2018 Jul 1 [cited 
2020 Sep 20];19(7):1867–77. Available from: /pmc/articles/PMC6165651/?report=abstract.

18. Keith JD, Kang NE, Bodden MR, Miller C, Karamanian V, Banks T. Supporting Latina breast 
health with community-based navigation. J Cancer Educ [Internet]. 2019 Aug 15 [cited 2020 
Sep 20];34(4):654–7. Available from: https://pubmed.ncbi.nlm.nih.gov/29574540/.

19. Unger-Saldaña K, Fitch-Picos K, Villarreal-Garza C. Breast cancer diagnostic delays among 
young Mexican women are associated with a lack of suspicion by health care providers at first 
presentation. J Glob Oncol. 2019;5:1–12.

20. Jaiswal K, Hull M, Furniss AL, Doyle R, Gayou N, Bayliss E. Delays in diagnosis and treat-
ment of breast cancer: a safety-net population profile. JNCCN J Natl Compr Cancer Netw 
[Internet]. 2018 Dec 1 [cited 2020 Sep 20];16(12):1451–7. Available from: https://jnccn.org/
view/journals/jnccn/16/12/article- p1451.xml.

21. Chavez-MacGregor M, Clarke CA, Lichtensztajn DY, Giordano SH.  Delayed initiation of 
adjuvant chemotherapy among patients with breast cancer. JAMA Oncol. 2016;2(3):322–9.

22. Smith-Graziani D, Lei X, Giordano SH, Zhao H, Karuturi M, Chavez-MacGregor M. Delayed 
initiation of adjuvant chemotherapy in older women with breast cancer. Cancer Med. 
2020;9(19):6961–71.

23. De Melo Gagliato D, Gonzalez-Angulo AM, Lei X, Theriault RL, Giordano SH, Valero V, 
et al. Clinical impact of delaying initiation of adjuvant chemotherapy in patients with breast 
cancer. J Clin Oncol. 2014;32(8):735–44.

24. Bleicher RJ, Ruth K, Sigurdson ER, Beck JR, Ross E, Wong YN, et al. Time to surgery and 
breast cancer survival in the United States. JAMA Oncol [Internet]. 2016 Mar 1 [cited 2020 
Sep 20];2(3):330–9. Available from: https://pubmed.ncbi.nlm.nih.gov/26659430/.

25. Rossi L, Stevens D, Pierga J-Y, Lerebours F, Reyal F, Robain M, et al. Impact of adjuvant 
chemotherapy on breast cancer survival: a real-world population. Bathen TF, editor. PLoS One 
[Internet]. 2015 Jul 27 [cited 2020 Sep 20];10(7):e0132853. Available from: https://dx.plos.
org/10.1371/journal.pone.0132853.

26. Chebli P, Lemus J, Avila C, Peña K, Mariscal B, Merlos S, et al. Multilevel determinants of 
financial toxicity in breast cancer care: perspectives of healthcare professionals and Latina 

6 Cancer Care Delivery Among Breast Cancer Patients: Is it the Same for All?

https://cebp.aacrjournals.org/content/14/12/2905
http://journals.sagepub.com/doi/10.1177/0739986313499004
http://journals.sagepub.com/doi/10.1177/0739986313499004
https://academic.oup.com/psychsocgerontology/article/62/3/S184/600844
https://academic.oup.com/psychsocgerontology/article/62/3/S184/600844
https://pubmed.ncbi.nlm.nih.gov/20564153/
https://pubmed.ncbi.nlm.nih.gov/20564153/
https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health
https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health
https://pubmed.ncbi.nlm.nih.gov/29574540/
https://jnccn.org/view/journals/jnccn/16/12/article-p1451.xml
https://jnccn.org/view/journals/jnccn/16/12/article-p1451.xml
https://pubmed.ncbi.nlm.nih.gov/26659430/
https://dx.plos.org/10.1371/journal.pone.0132853
https://dx.plos.org/10.1371/journal.pone.0132853


76

survivors. Support Care Cancer [Internet]. 2020 Jul 1 [cited 2020 Sep 20];28(7):3179–88. 
Available from: https://pubmed.ncbi.nlm.nih.gov/31712953/.

27. Wöckel A, Wolters R, Wiegel T, Novopashenny I, Janni W, Kreienberg R, et al. The impact 
of adjuvant radiotherapy on the survival of primary breast cancer patients: a retrospec-
tive multicenter cohort study of 8935 subjects. Ann Oncol [Internet]. 2014 Mar 1 [cited 
2020 Sep 20];25(3):628–32. Available from: http://www.annalsofoncology.org/article/
S0923753419342760/fulltext.

28. WHO Coronavirus Disease (COVID-19) Dashboard | WHO Coronavirus Disease (COVID-19) 
Dashboard [Internet]. [cited 2020 Sep 20]. Available from: https://covid19.who.int/.

29. AACR cancer disparities progress report 2020 | Cancer Progress Report [Internet]. [cited 2020 
Sep 19]. Available from: https://cancerprogressreport.aacr.org/disparities/.

30. COVID-19 pandemic ongoing impact on cancer patients and survivors survey findings sum-
mary [Internet]. [cited 2020 Sep 20]. Available from: https://www.kff.org/other/state- indicator/
total- population/.

31. COVID-19 data from the National Center for Health Statistics [Internet]. [cited 2020 Sep 20]. 
Available from: https://www.cdc.gov/nchs/covid19/index.htm.

32. Sharpless NE.  COVID-19 and cancer [Internet]. Vol. 368. Science. American Association 
for the Advancement of Science; 2020 [cited 2020 Sep 20]. p. 1290. Available from: www.
cancer.gov.

Open Access  This chapter is licensed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate 
credit to the original author(s) and the source, provide a link to the Creative Commons license and 
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter's Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.

C. Malinowski and M. Chavez Mac Gregor

https://pubmed.ncbi.nlm.nih.gov/31712953/
http://www.annalsofoncology.org/article/S0923753419342760/fulltext
http://www.annalsofoncology.org/article/S0923753419342760/fulltext
https://covid19.who.int/
https://cancerprogressreport.aacr.org/disparities/
https://www.kff.org/other/state-indicator/total-population/
https://www.kff.org/other/state-indicator/total-population/
https://www.cdc.gov/nchs/covid19/index.htm
http://www.cancer.gov
http://www.cancer.gov
http://creativecommons.org/licenses/by/4.0/


Part V
Cancer in the Era of Precision Medicine



79

Chapter 7
Genetic Ancestry and Breast Cancer 
Subtypes in Hispanic/Latina Women

Lizeth I. Tamayo, Elam Day-Friedland, Valentina A. Zavala, 
Katie M. Marker, and Laura Fejerman

 Introduction

The terms Hispanic and Latino are used in the United States to refer to Americans 
who trace their heritage to Latin America or Spain. The US Census takes a self- 
identification approach to categorizing race/ethnicity, including those who identify 
themselves as Hispanic or Latino [1]. Beyond any debate of who is or is not 
Hispanic/Latino, in this review we use the categories of Hispanic/Latino (Latina for 
women) to refer to the heterogeneous group of individuals who self-identify as 
such, and who are assumed to have been born or have ancestors who were born in a 
Latin American country. Genetic studies of the distribution of continental ancestry 
proportions in US Hispanics/Latinos and Latin Americans show that individuals in 
this group are genetically diverse, with varying proportions of European, Indigenous 
American, African, and to a lesser extent, Asian continental ancestry [2–7]. This 
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heterogeneous group has often been treated as a monolithic unit in cancer epidemi-
ology, partly out of necessity because of small sample sizes and the concomitant 
limitations in statistical power. The number of datasets with extensive information 
about Latino subgroups is limited, despite the fact that individuals who self-identify 
as Hispanics/Latinos make up the second-largest group within the US racial/ethnic 
categories [8].

Breast cancer is the most common cancer among US Hispanics/Latinas [9]; how-
ever, Hispanic/Latina women in the United States have historically shown a rela-
tively low breast cancer incidence compared to non-Hispanic White (NHW) or 
African American/Black (AA/B) women [10]. In addition to the differences among 
racial/ethnic groups, variation within different Hispanic/Latina populations in the 
distribution of breast cancer subtypes by ancestry has been reported [11–13].

Breast cancer is a heterogeneous disease with intrinsic biological subtypes asso-
ciated with different prognosis [14, 15]. Tumor profiling based on transcriptional 
profiles, such as PAM50, are considered the “gold standard” for intrinsic subtyping 
[14]. As routinely used in clinical practice, breast cancer intrinsic subtypes can be 
approximated by immunohistochemical markers, the most typically being estrogen 
receptor (ER), progesterone receptor (PR), and human epidermal growth factor 
receptor 2 (HER2) [16, 17]. Both population-based and hospital-based studies have 
shown that Hispanics/Latinas have about a 20–40% higher risk of developing ER−/
PR− HER2+ and triple negative breast cancer (TNBC, a tumor subtype that is ER−/
PR− HER2−) compared to NHW women [18–20]. ER/PR− tumors have fewer 
treatment options and poorer prognosis than other subtypes [21–28].

Ancestry-specific genetic variants have been shown to be associated with breast 
cancer risk in Hispanics/Latinas, and the strength of their association is tumor 
subtype- specific [29, 30]. Sample size in available data for breast cancer genetic 
studies in Hispanic/Latina populations has been limited, which represents a signifi-
cant barrier for the further exploration of the possibility of additional germline vari-
ants that could predispose US Hispanics/Latinas or Latin American women to 
develop ER/PR− and HER2+ tumors [31–34]. Studies reporting associations 
between genetic ancestry and tumor subtype provide suggestive evidence that can 
be informative in the design of follow-up studies aimed at identifying factors that 
explain the observed association. These factors can be genetic, behavioral, environ-
mental, and structural [29, 35, 36] . Additionally, observed associations could be the 
result of systematic sample bias [37].

This chapter summarizes results from studies that include breast cancer subtype 
and genetic ancestry information from women of Latin American origin, discusses 
possible explanations for observed associations, and proposes future studies that 
could contribute to a better understanding of tumor subtype-specific risk in US 
Hispanics/Latinas and Latin American women.
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 Indigenous American/European Genetic Ancestry and Breast 
Cancer Subtype in Hispanics/Latinas

The risk of developing breast cancer among Hispanics/Latinas varies by genetic 
ancestry [25, 38]. Women with higher proportion of Indigenous American ancestry 
(or lower European ancestry) have a lower risk of developing breast cancer [25]. An 
analysis based on data from the San Francisco Bay Area Breast Cancer Study 
(SFBCS) was the first to report on this association [25]. This study had a sample 
size of 440 cases and 597 controls and included 294 ER+ and 83 ER− patients, but 
had no information regarding HER2 status [25]. Genetic ancestry was estimated 
using a panel of ~100 ancestry informative markers. The investigators did not find a 
statistically significant difference in Indigenous American or European genetic 
ancestry proportion by ER status. However, higher European ancestry was found to 
be associated with increased breast cancer risk even after adjustment for known risk 
factors (OR = 1.39; 95% CI, 1.06–2.11; P = 0.013). A study of breast cancer sur-
vival and genetic ancestry conducted with additional cases from the SFBCS (476 
ER+ and 169 ER− patients) with ancestry estimations based on genome-wide geno-
type data reported similar findings [39]. A subsequent study including cases from 
the Kaiser Permanente Pathways Cohort (408 ER+ and 94 ER−) also reported no 
association between ER/PR or HER2 status and Indigenous American or European 
ancestry proportions [36].

The Peruvian Genetics and  Genomics of Breast Cancer (PEGEN-BC) is an 
ongoing case series study, including patients from the Instituto Nacional de 
Enfermedades Neoplasicas in Lima, Peru, diagnosed with invasive breast cancer 
since 2010 [40]. Results of an analysis including 1312 PEGEN-BC study patients 
showed a statistically significant association between proportion of Indigenous 
American ancestry and tumor subtype [40]. The average Indigenous American 
ancestry among participants with ER/PR− HER2+ tumors was 80%, compared with 
75% among participants with the ER/PR+ HER2− subtype. Genetic ancestry was 
estimated from genome-wide genotype data and the program ADMIXTURE [41]. 
A multinomial logistic regression analysis was performed, which showed that the 
odds of ER/PR− HER2+ breast cancer increased by a factor of 1.22 per every 10% 
increase in Indigenous American ancestry when using ER/PR+ HER2− as the refer-
ence group (95% CI, 1.07–1.35; P = 0.001). This study included independent repli-
cation in a combined sample of Mexican and Colombian breast cancer patients from 
the COLUMBUS Consortium [40].

A study that analyzed breast tumor tissue samples from 232 Colombian women 
provided information on average Indigenous American ancestry proportions for 
luminal, HER2-enriched, and TNBC tumors [13]. Subtypes were inferred using 
immunohistochemical surrogates from the 2013 St. Gallen International Expert 
Consensus, and genetic ancestry was estimated using ~100 ancestry informative 
markers genotyped using DNA extracted from the tumor tissue [13]. Patients with 
luminal tumors had an average of 39% Indigenous American ancestry: those with 
HER2-enriched tumors had 35% and those with TNBC 37%. These differences in 
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ancestry between subtypes, however, were not statistically significant. Another 
analysis in a subset of these Colombian study samples reported a suggestive correla-
tion between expression of the ERBB2 gene, which is the gene that codes for the 
HER2 receptor, and Indigenous American ancestry. In this study, ERBB2 expres-
sion was higher among women above the median of Indigenous American ancestry 
compared to women below the median [42].

The Breast Cancer Health Disparities Consortium includes samples from the 
SFBCS, the Four Corners Study, and a case/control breast cancer study from Mexico 
[43]. A study using data from this consortium and including 1854 NHW women and 
2326 Hispanics/Latinas analyzed the influence of risk factors and genetic ancestry 
on breast cancer risk in postmenopausal women. ER status information was avail-
able for a subset of the Hispanic/Latina patients, with 348 cases being ER+ and 106 
ER−. They did not compare genetic ancestry proportions by subtype, and instead 
conducted analyses testing the association between quartiles of Indigenous 
American ancestry and overall breast cancer, ER+ breast cancer, and ER− breast 
cancer [43]. All analyses showed the same trend toward higher odds of developing 
breast cancer in the lower quartiles compared to the highest quartile of Indigenous 
American ancestry, which is consistent with results from previously published stud-
ies [25, 38].

 African Genetic Ancestry and Tumor Subtype in Hispanic/
Latina Breast Cancer Patients

Average African genetic ancestry in Hispanics/Latinas tends to vary greatly between 
countries and regions, from 5% or less in samples from Chile, Argentina, and 
Mexico to 10% or higher in Brazil, Cuba, or Puerto Rico [3, 44–48]. Assessing the 
association between African ancestry and tumor subtype requires large sample sizes 
in areas where this is a relatively minor ancestral component.

The previously mentioned study of tumor tissue samples from Colombia [13] 
reported an association between African ancestry and ER status, with average 
African ancestry being higher in ER− compared to ER+ cases (P  =  0.02) [13]. 
Women with HER2-enriched tumors had a higher proportion of African ancestry 
(14%), followed by those with triple negative (12%) and luminal tumors (7%). The 
SFBCS study did not report a statistically significant association between African 
ancestry proportion and ER status, which was to be expected in a relatively small set 
of samples with limited African ancestry representation [25]. Average African 
ancestry proportion in the PEGEN-BC study samples was reported at 4% and dif-
ferences between tumor subtypes for this component were not statistically signifi-
cant, ranging between 3 and 5% [40].
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 Possible Reasons Behind Genetic Ancestry and Tumor 
Subtype Association Results

Studies that include US Hispanics/Latinas or Latin American women are heteroge-
neous. Not only because of the diversity within the Hispanic/Latino category dis-
cussed in the introduction but also because of various research designs that have 
been used in these studies. Most studies are based on a convenience sampling strat-
egy within hospitals, while population-based studies with information on tumor 
characteristics are harder to find. In the United States, studies using cancer registry 
data to recruit cases can approximate a population-based design. As a result of both 
the intrinsic heterogeneity of the Hispanic/Latino population and the biases brought 
by convenience sampling, studies reporting associative findings or lack of associa-
tion have to be taken with caution and should be followed up with additional 
research that allows for further evaluation of potential causal relationships between 
cancer phenotypes and etiological factors.

Differences in sample size could likely explain inconsistencies in reported asso-
ciations between genetic ancestry and tumor subtype. For example, studies includ-
ing a few hundred cases might not detect differences of 2 or 3% in average genetic 
ancestry between groups, as was the case in the Kaiser Permanente Pathways study 
[36], which only included a small sample of HER2+ patients. The PEGEN-BC 
study, with a sample of 1312 cases, had more power and identified a ~22% increase 
in the odds of having HER2+ tumors per 10% increase in Indigenous American 
ancestry [40], but was not informative about African ancestry, given that this com-
ponent is minor, on average, among the study patients.

Genetic heterogeneity across Latin American countries can contribute to differ-
ences in ancestry and tumor subtype associations. Disaggregating Latin American 
populations based on the main genetic ancestry components will allow the associa-
tion between some less represented genetic components to be tested, such as African 
ancestry, with specific breast cancer subtypes. For example, a study including 
women from Cuba or Puerto Rico will have more power than a study in Peru, with 
only 4% average African ancestry among patients [40]. For this purpose, additional 
efforts to run larger studies including participants from diverse ancestry back-
grounds from Latin American countries are still needed.

Observed associations might also be explained by sampling bias. For example, 
within the Peruvian or Colombian studies [13, 40], there might be over- representation 
of patients with aggressive tumors from remote regions (such as the coastal region 
in Colombia or the Amazonian region in Peru). If ancestry proportion were corre-
lated with region of origin within these countries, then by analyzing patients 
recruited in the cancer center might lead to an association between ancestry propor-
tion and tumor subtype if region of origin is not accounted for in the analysis [40].

Correlation between behavioral, environmental, or socioeconomic factors and 
genetic ancestry could partly explain observed associations between genetic ances-
try and tumor subtype. For example, socioeconomic status (SES) has been shown to 
be correlated with genetic ancestry [20, 49]. A study exploring the association 
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between SES and tumor subtype among Hispanics/Latinas in data from the 
California Cancer Registry, including women diagnosed with invasive breast cancer 
from 2005 to 2010, reported that women in lower SES neighborhoods had greater 
risk of TNBC and ER/PR− HER2+ subtypes relative to ER/PR+ HER2− (P < 0.05) 
[20]. Additionally, Hispanic/Latina women who resided in low SES neighborhoods 
had significantly increased the risk of developing and dying from hormone receptor 
negative tumors than hormone receptor positive tumors [20]. This information leads 
to plausible explanations for the association between ancestry and subtype being 
related to SES and behavioral or environmental exposures associated with it.

Lifestyle may also play a part in the association between ancestry and breast 
cancer subtype. A study, including 2023 Hispanic/Latinas from the previously men-
tioned Breast Cancer Health Disparities Consortium, found that among women not 
using menopausal hormone therapy, weight gain was associated with increased risk 
of ER/PR+ breast cancer, but only among those with a low young-adult BMI [50]. 
The association with weight gain, for those who had information on genetic ances-
try, was limited to women with lower Indigenous American genetic ancestry within 
this group [50] and interactions were not tested. It is possible that given the associa-
tion between BMI and genetic ancestry among Hispanics/Latinas, associations 
between BMI and tumor subtype might lead to the observed link between ancestry 
and subtype.

Finally, underlying population-specific genetic variation could predispose spe-
cific populations to particular subtypes, thereby explaining observed ancestry and 
subtype associations. In a breast cancer genome-wide association study in 
Hispanics/Latinas, researchers identified two variants (rs140068132 and rs7157845) 
within the region 6q25, upstream of the estrogen receptor 1 gene (ESR1), and breast 
cancer risk [29]. The minor allele is protective (associated with decreased risk) 
against ER− breast cancer (OR = 0.60; 95% CI, 0.53–0.67) [29]. Other genetic vari-
ants such as these could explain the differences in breast cancer subtype by ancestry 
[30, 51].

 Next Steps and Conclusions

In this chapter, we summarized the studies that have described associations (or lack 
of) between breast cancer subtypes and genetic ancestry among Hispanics/Latinas. 
Yet, more and larger studies are needed to increase the statistical power and better 
representation of the ancestral, cultural, and environmental diversity of Latin 
America. Ongoing collaborative efforts are aiming to do so by improving the design 
and collection of epidemiological and genetic data from breast cancer patients and 
the healthy population [30].

Future research is needed to understand the potential molecular mechanisms of 
population-specific variants as drivers of specific subtypes during breast cancer eti-
ology and progression. This could explain, for example, the association between 
African ancestry and ER− tumors or Indigenous American ancestry and HER2+ 
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disease. Additionally, building diverse cohorts with measures that reflect exposures 
associated with the individual (behavioral and biological), neighborhood, and struc-
tural level variables will provide the necessary information to disentangle the differ-
ent components that contribute to observed associations between genetic ancestry 
and overall as well as subtype-specific breast cancer risk [30].

Currently, there are insufficient studies on tumor subtype etiology and outcome 
predictors among Hispanics/Latinas and African Americans that include estima-
tions of genetic ancestry [30]. Additional support toward the enhancement of exist-
ing studies or the creation of news ones will be fundamental to improve our 
understanding of subtype-specific breast cancer risk, treatment efficacy, and out-
come prognosis in admixed minority populations.
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Chapter 8
Precision Medicine Approaches 
for Stratification and Development 
of Novel Therapies of Latin(x) Patients 
at Risk of Lung Malignancy

Kenneth S. Ramos, Stefano Guerra, and Randa El-Zein

 Unmet Needs in Lung Cancer Diagnosis and Treatment

Lung cancer remains the leading cause of cancer-related mortality worldwide [1], 
with deaths likely to remain elevated, in part, due to continued use of tobacco prod-
ucts among young adults [2], increasing recreational use of inhaled toxic substances 
[3], and worsening levels of environmental pollution in some parts of the world [4]. 
Every year, 1.8 million people are diagnosed with lung cancer, with 5-year survival 
rates ranging from 4% to 17%, depending on stage and regional differences [5]. 
Lung cancer deaths account for more lives lost every year than colon, breast, pros-
tate, and pancreatic cancers combined [1, 6]. Non-small-cell lung cancer (NSCLC) 
accounts for ~85% of all lung cancer cases, with the majority of cases linked to 
tobacco smoke [7]. NSCLC disproportionately affects African Americans (AAs) 
compared to Caucasian Americans (CAs), even after adjusting for tobacco use [8]. 
Despite the introduction of low-dose computerized tomography screening, lung 
cancers in all racial and ethnic groups are often diagnosed late when curative surgi-
cal interventions are no longer an option [9]. Several targeted therapies are now 
available including: epidermal growth factor receptor inhibitors (such as the tyro-
sine kinase inhibitors erlotinib and gefitinib and the monoclonal antibody cetux-
imab); vascular endothelial growth factor inhibitors (such as bevacizumab); 
EML4-ALK inhibitors (such as crizotinib, with benefits mostly in relatively young, 
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never, or light smokers with adenocarcinoma); and programmed cell death protein 
1 (PD-1)/programmed cell death ligand 1 (PD-L1) checkpoint inhibitors (pembroli-
zumab, with antitumor activity against immune-positive cancers) [10]. Targeted 
therapies are considerably more effective against specific NSCLC variants, thus 
leaving a large number of patients with limited options for treatment. These knowl-
edge gaps emphasize the need for more precise stratification of racial and ethnic 
groups; development of noninvasive, early biomarkers of lung cancer; and addi-
tional research to uncover molecular pathways of malignant conversion that can be 
targeted for therapeutic intervention.

COPD is a highly prevalent chronic disease, characterized by persistent airflow 
limitation, debilitating morbidity, and staggering mortality [11]. The public health 
burden of COPD has increased substantially throughout the world, with chronic 
respiratory diseases now ranked as the third leading cause of death worldwide [12]. 
There is only limited understanding of the genetic factors that predispose to disease 
and, other than smoking cessation, no therapies to specifically modify trajectory of 
disease. A focus on COPD within the context of lung cancer is critical given that 
50–80% of lung cancer patients have COPD compared with a 15–20% prevalence 
of COPD in the general smoking population [13, 14], and growing evidence that 
smokers with COPD are at significantly increased risk of lung cancer development 
[15–21]. In fact, in some patients, COPD may be an intermediate phenotype between 
smoking and lung cancer, although the exact mechanisms driving this relationship 
remain uncertain.

 Racial and Ethnic Differences in COPD and Lung Cancer

COPD and lung cancer are related diseases associated with substantial morbidity 
and mortality [22]. Both of these conditions present more severely in individuals 
with African ancestry compared to CAs [23, 24], although the root causes of these 
differences have not been studied in detail. A recent study of genomic samples from 
Colombia, Mexico, Peru, and Puerto Rico identified several ancestry-enriched sin-
gle nucleotide polymorphisms (SNPs) in genes coding for cytokine receptors, T cell 
receptor signaling, and antigen presentation [25]. The study also described SNPs 
with excess African or European ancestry that were linked to ancestry-specific 
expression patterns of genes involved in both the innate and adaptive immune sys-
tems, indicating their possible effects on health- and disease-related phenotypes in 
Latin(x) populations. In this regard, differential gene expression has been found in 
the lung tumors of AAs compared to CAs, along with significant differences in M1 
and M2 macrophage infiltration into the tumor [26]. Other studies point to racial 
differences in genes involved in inflammation and oxidative stress in both lung can-
cer and COPD [27]. Such differences may eventually help explain the lower 5-year 
survival rate for lung cancer in AAs (16%) relative to CAs (19%). Survival is lower 
in AAs at every stage of diagnosis, which has been attributed to differences in 
timely, high-quality medical care [28, 29]. However, racial disparities may persist 
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even after accounting for socioeconomic factors and access to care [30–32]. 
Interestingly, AAs develop COPD with less cumulative smoking and at younger 
ages [33–35], suggesting greater susceptibility to tobacco smoke carcinogens. The 
racial differences in lung cancer outcomes found in AAs are relevant to Latin(x) 
populations because this ethnic group is characterized by pervasive admixture 
among European settlers, Native Americans, and Africans. The large degree of 
admixture among Latin(x) suggests that their relative susceptibility is highly vari-
able, and that subgroups with large African ancestry may share the enhanced sus-
ceptibility of AAs. The same argument may be raised for many AAs, where 
considerable genetic admixture exists across the United States. Interestingly, despite 
lower socioeconomic status, Latin(x) have been found to be at lower risk of COPD 
and lung cancer compared to AAs or CAs, even after accounting for differences in 
smoking status and intensity [36–38]. While the debate continues to determine 
whether such differences are accounted for by social, behavioral, environmental, 
and economic factors, growing evidence supports that “protection” of Latin(x) may 
be partly accounted for by Native American ancestry [39, 40]. In sharp contrast, the 
proportion of African ancestry has been associated with increased risk [41], sug-
gesting that ancestral heterogeneity generates a broad spectrum of susceptibility 
among Latin(x) depending on the balance of protection and susceptibility afforded 
by the Native American and African ancestry components. This scenario is consis-
tent with the inverse relation of African ancestry to lung function among AAs 
[42, 43].

 ORF1p in COPD and Lung Cancer

The search for circulating biomarkers has become a research priority in the study of 
complex diseases. Blood is readily accessible and provides a relatively noninvasive 
means to detect illness-related alterations and track disease trajectory over time, 
allowing for amplification of the signal of interest for association with other clinical 
measures. One of our focuses over the past 10 years has been the study of LINE-1 
retroelements and their role in the regulation of lung epithelial cell phenotypes and 
genetic instability. We have also been interested in examining the utility of measure-
ments of LINE-1-encoded proteins in tissue and the general circulation as biomark-
ers of lung cancer. Human LINE-1 is ~6 kb and consists of an internal promoter, two 
open reading frames encoding two proteins (ORF1p and ORF2p), and a poly (A) 
tail [44] (Fig. 8.1). LINE-1 propagates its own DNA and other DNAs through a 
copy-and-paste mechanism that uses an RNA intermediate, a process known as ret-
rotransposition. This process can lead to full-length or truncated insertions of 
LINE-1 sequences or other sequences throughout the genome [45]. Approximately 
100 full-length, retrotransposition-competent copies of LINE-1 remain in the 
human genome [46]. In healthy somatic cells, LINE-1 is epigenetically silenced 
through DNA methylation, histone covalent modifications, and nucleosome posi-
tioning (Fig.  8.2). Hypomethylation of selected CpG sites by DNA damage, 
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5’UTR EN RT 3’UTR
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Monomer
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Fig. 8.1 Schematic representation of LINE-1. Full length LINE-1 is approximately 6 kb in length 
and consists of 5′ and 3′ untranslated regions (UTRs) and two proteins, ORF1 (orange) and ORF2 
(blue). ORF1 is a nucleic acid binding protein consisting of an alpha helix in between the N- and 
C-terminal domains (NTD and CTD), with an RNA recognition motif (RRM) near the CTD. Coiled- 
coil interactions facilitate the formation of higher order multimers and polymers of ORF1p. ORF2p 
is approximately 150  kDa and contains both endonuclease (EN) and reverse transcriptase 
(RT) domains

Fig. 8.2 Epigenetic regulation of LINE-1. LINE-1 is silenced by DNA methylation and repressive 
chromatin modifications in somatic tissues. Under stressful conditions, LINE-1 can be reactivated 
to cause genetic and epigenetic alterations associated with cancer development

activation of the aryl hydrocarbon receptor by lung carcinogens present in tobacco 
smoke, or various other forms of toxic injury mediate transcriptional activation of 
LINE-1 and result in cellular buildup of ORF1p. This protein in turn modulates 
oncogenic signaling and participates in retrotransposition [47, 48]. To date, we have 
extensively characterized the molecular effectors responsible for epigenetic silenc-
ing of LINE-1 [49], and more recently have begun to exploit this knowledge to 
develop prevention strategies and targeted therapeutics against lung cancer.

The genome of NSCLCs is strongly affected by LINE-1 insertions [50, 51]. 
Several studies by our group and others have shown that ORF1p accumulates in 
lung cancer cells [52, 53]. This buildup is consistent with increased LINE-1 hypo-
methylation in lung cancer [54, 55]. Because COPD may be viewed as a preneo-
plastic state, at least in a subset of NSCLC patients, we hypothesized that 
measurements of circulating ORF1p may inform the clinical evaluation of patients 
with COPD. To test this hypothesis, the association of ORF1p with lung function 
and airflow limitation (the hallmark of COPD) was examined in a population-based 
cohort of adults [56]. Stratification by smoking status showed consistent associa-
tions of ORF1p with FEV1, FVC, and airflow limitation in former smokers, after 
adjustment for the above covariates and active asthma. The observed increases in 
ORF1p after smoking cessation suggest that sustained alterations in genetic control 
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of LINE-1 coupled with genetic instability occur in at least a subgroup of former 
smokers. Indeed, previous reports have shown that airway and systemic inflamma-
tion may persist in a proportion of smokers after smoking cessation, posing increased 
risk of inception and progression of COPD years after quitting [57]. Given that the 
cohort examined was mostly CAs, and that our sample size was only 427 subjects, 
additional studies are required to evaluate the generalizability of our findings and 
their relevance to different racial and ethnic groups. These limitations notwithstand-
ing our findings suggest that ORF1p is associated with lower lung function and 
increased airflow limitation in former smokers. A preliminary study comparing self- 
identified Latin(x) and African Americans has suggested that ostensibly healthy 
AAs have higher levels of circulating ORF1p than Latin(x), and that females exhibit 
higher protein levels than males (Ramos et al., unpublished). These data are consis-
tent with our working hypothesis and raise important questions about the impact of 
genetic admixture and sex on ORF1p levels in the general circulation.

ORF1p is a basic protein with conserved C- and N-terminal coiled-coil domains 
responsible for multimerization [58]. Coiled-coil proteins are involved in tethering 
of transport vesicles and regulation of cargo binding [59], functions consistent with 
the accumulation of ORF1p in circulating human exosomes [60]. ORF1p functions 
as a single-stranded RNA and DNA-binding protein with chaperone activity and is 
known to participate in retrotransposition [61–63]. As such, measurements of 
ORF1p reflect the LINE-1 status and serve as a tool for development of sensitive 
biomarkers of genetic instability in lung cancer. ORF1p interacts with a number of 
cellular proteins [64], including nucleolin (NCL). NCL is an RNA-binding protein 
with multiple roles in ribosome biogenesis, transcription, RNA turnover, transla-
tion, DNA repair, and apoptosis [65–67]. This protein accumulates in the cytoplasm 
and the cell surface in several cancer types, including lung cancer [68, 69]. We have 
recently shown that NCL regulates ORF1p expression and that this interaction can 
be targeted by NCL antagonists [70]. We also showed that pharmacological inhibi-
tion of NCL arrests NSCLC growth in a nude mouse xenograft model of lung can-
cer. These findings open the door to novel therapies for lung cancer treatment 
focused on inhibition of LINE-1 activity in cancer cells.

 Concluding Remarks

Given the molecular heterogeneity that characterizes lung cancer, precision 
approaches that risk stratify individuals and populations, coupled with targeted 
therapies, are needed. Population stratification is particularly relevant for precise 
identification of individuals at risk of lung malignancy. While the increased suscep-
tibility to lung cancer in individuals of African ancestry has been recognized for 
years, little is known about the genetic, environmental, and lifestyle determinants of 
this increased susceptibility. For Latin(x) groups, this gap in knowledge is signifi-
cant given their large degree of genetic admixture, which may either afford protec-
tion or increased susceptibility depending on the relative degree of genetic 
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admixture. Such differences in susceptibility also become relevant for future devel-
opment of targeted therapies. Currently available therapies only benefit a small sub-
set of NSCLC patients, mostly those who are either relatively young or never/light 
smokers. Thus, novel strategies are needed to increase the numbers of lung cancer 
patients who may benefit from precision therapies. Precision approaches will help 
to better define the root causes of lung cancer heterogeneity in different populations 
and address some of the shortcomings of low-dose computerized tomography 
screening. Together, the evidence reviewed here can be contextualized to develop 
novel risk stratification strategies and targeted therapies for lung cancer that take 
into account genetic admixture and health disparities among Latin(x) populations.
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Chapter 9
Optimizing Engagement of the Latino 
Community in Cancer Research

Lourdes Baezconde-Garbanati, Bibiana Martinez, Carol Ochoa, 
Sheila Murphy, Rosa Barahona, Carolina Aristizabal, 
and Yaneth L. Rodriguez

 Overview

To optimize engagement of Latino communities in cancer research, we are working 
with communities in multiple areas of cancer prevention and control. Our purpose 
is to increase inclusion in life-saving programs, provide targets for precision medi-
cine that are best suited for Latino populations, and accelerate the translation of 
scientific cancer discoveries into public health policy. Through research participa-
tion of Latinos, we have been able to generate focused and culturally grounded 
interventions in language for Latinos that resonate with communities and help save 
lives. As the population of Latinos in the United States continues to grow and is an 
emergent majority group, we are called to invest in this population’s health, ensure 
Latinos are represented in research, understand barriers to implementation of public 
health guidelines, and encourage involvement in clinical trials. This will result in 
enhancements to precision medicine, providing better treatment options to this het-
erogeneous group as well as better focused precision public health measures for 
prevention.
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 Demographics of the Latino Population

According to the Pew Research Center [1], the Latino population reached 60.6 mil-
lion in 2019, representing 18% of the US population. Latinos make up a very het-
erogeneous group and tend to define themselves by nativity or country of origin. 
Seventy-one percent of Latinos 5 years or older speak English proficiently, even if 
they speak another language other than English at home. Over 60% of Latinos in the 
United States are of Mexican origin, followed by those of Puerto Rican origin. 
Recently, Puerto Rico has been devastated by hurricanes and earthquakes, resulting 
in large migration to the mainland. Puerto Ricans are US citizens, allowed to vote 
once in the US mainland. The fastest growth among Latinos is among people from 
Venezuela, Dominican Republic, Guatemala, and Honduras, who are scattered 
throughout the United States. Four in five Latinos are US citizens, representing over 
32 million Latinos who were eligible to vote in 2020.

 Catchment Area

The catchment area for our USC Norris  Comprehensive Cancer Center is Los 
Angeles County, which has a population of 10,105,518. According to the 2020 US 
Bureau of the Census, that population is 48.7% Latino, 26.1% White alone, 14.0% 
Asian alone, and 8.1% African American alone. In Los Angeles County, 34.2% are 
foreign born and 14.2% are people in poverty. Latinos make up 35% of Los Angeles 
County’s homeless population. Much of our outreach and engagement concentrates 
in the Eastern side of Los Angeles, which is predominantly Latino. The ethnic 
breakdown of the East side consists of 91.2% Latino, 5.2% Asian, 2.3% White, 
0.7% African American, and 0.6% other. In this region, 5.1% of residents aged 25 
and older have a four-year college degree and 14.2% of these residents are high 
school dropouts. More than two-thirds of the residents in the region, approximately 
66.8%, live in shared housing.

 Cancer Burden in the Catchment Area

Although cancer rates are declining overall for all populations, cancer disparities 
still exist among some groups. Cancer is the leading cause of death among Latinos, 
followed by heart disease. Latino men and women have a lower lifetime probability 
of developing cancer than non-Hispanic White men and women (This varies how-
ever, by cancer type and by foreign born versus the U.S. born. It may in part be due 
to cultural factors (acculturation, language); social factors (low levels of educational 
attainment, low socioeconomic status, low literacy and numeracy levels); environ-
mental factors (exposure to pesticide, exposure to chemicals); clinical factors (lack 
of knowledge in navigating the system of care); psychological factors (fear of 
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diagnosis, fatalism); biological and genetic factors (family history of disease); 
behavioral factors (sedentary lifestyles, obesity); and a variety of other factors that 
may impact these disparities [2]. The priority cancers in the catchment area selected 
by our Comprehensive Cancer Center (not just for Latinos but all population groups) 
include breast cancer, prostate cancer, lung cancer, colorectal cancer, liver cancer, 
and acute lymphoblastic leukemia. Our focus is also on associated cancer risk 
behaviors and factors that include tobacco, energy balance and obesity, diet and 
physical activity, cervical cancer screening, HPV vaccinations, and environmental 
pollutants. We work in particular on cervical cancer, as it has one of the highest rates 
of all cancers among Latinas in Los Angeles and is one of the most treatable and 
preventable cancers today.

 Human Papillomavirus (HPV) Infections and Cervical Cancer

Cervical cancer is highly preventable and treatable, and although deaths from cervi-
cal cancer have declined over the past 40 years, Latinas in general have not benefit-
ted equally. HPV is the most common sexually transmitted infection in the United 
States. It is one of the major causes of infection-related cancers worldwide. Current 
guidelines for HPV vaccination in the United States call for three vaccine doses for 
children who receive their first dose after their 15th birthday. If children are vacci-
nated earlier, before initiating sexual activity, they are protected with only two 
doses. Unfortunately, Latinos have the lowest rates of initiation and completion of 
the HPV vaccine series and thus have higher rates of HPV-associated cervical can-
cer than non-Hispanic Whites.

Latinas have higher incidence and mortality from HPV-related cervical cancer 
than any other major racial/ethnic group in the United States, at a time when a vac-
cine against human papillomavirus (HPV) is available and strong screening guide-
lines are in place around the nation. Incidence rates for cervical cancer among 
low-income women in Los Angeles County are as high as 14.3 per 100,000 for 
Latina women compared to 9.3 per 100,000 for Asian/Pacific Islander women, 7.6 
per 100,000 among black women, and 7.5 per 100,000 among non-Hispanic white 
women [3]. Women at the lowest levels of socioeconomic status (SES) have the 
highest age-adjusted rate of cervical cancer (20 per 100,000) compared with those 
at the highest levels of SES (7 per 100,000). Identifiable social determinants of 
health affect women’s participation in research. Yet, there is an obvious need to 
reduce morbidity and mortality from HPV-related cancers in this population.

 Intersectionality

Intersectionality contributes to lack of participation in cancer research among 
Latinos and is a focal point for understanding the high rates of cervical cancer. A 
series of factors come together to create a complex situation that combines low 
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socioeconomic status, lack of health insurance, cultural and personal fears, and 
cancer-specific beliefs, which may deter women from going in for screening in a 
timely fashion. The excess morbidity and mortality from cervical cancer among 
Latinas may be also due in part to a significant education gap in this population 
when compared to other groups. Information often is lacking in language and 
requires it be delivered in culturally appropriate ways. Research has also shown that 
Latinas often do not know where to go for low to no-cost screenings or how to 
obtain the HPV vaccine for them or their children [4]. Some older women who have 
never had a Pap test may not know how one is done. Multiple situations may come 
together in the same individual making it more difficult for them to participate in 
clinical trials,  as well as comply with treatment and properly adhere to medical 
guidelines. To address these issues, we developed specific strategies and programs 
that facilitate inclusion in order to increase: (1) research participation, (2) compli-
ance with cancer screening guidelines, (3) clinical follow-up to abnormal test 
results, and (4) the number of Latino girls and boys vaccinated against HPV. This 
has allowed us to recruit Latinas into our studies and foster sustained participation 
in longitudinal research efforts.

 Service Programs that Enhance Participation 
in Cancer Research

Our team from the USC Norris Comprehensive  Cancer Center’s  (USC NCCC) 
Office of Community Outreach and Engagement  (COE) has developed interven-
tions and service programs that are culturally specific, account for literacy and 
numeracy, engage community residents, and use patient advocates and promotores 
de salud. These support programs reduce barriers to treatment compliance, as well 
as to participation in clinical trials. These programs also help to promote research in 
the community while tending to individual patient needs. Since 2015, our Lippin 
Navigation project, funded by the Tower Cancer Foundation, has navigated over 
600 patients mostly Spanish speaking, and reduced the number of cultural barriers. 
Our Lazarex Cancer Foundation financial assistance program has allowed us to alle-
viate the financial toxicity, which may prevent individuals from participating in 
clinical trials. Our California-Florida Cancer Research, Education and Engagement 
Health Equity Center (CaRE2), funded by the National Cancer Institute (NCI) has 
facilitated the development of educational materials to reduce cancer disparities. 
Our National Outreach Network Community Health Educator (NON CHE), funded 
by the Center to Reduce Cancer Health Disparities (NCI) program facilitates the 
offering of workshops at the community level with follow-up on clinical trial par-
ticipation in general and on HPV trials in particular. Hundreds of patients have been 
served through these support programs, reducing barriers to participation in cancer 
research.
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Along with these service and intervention programs in place, we have identified 
strategies that help increase community-based and participatory engagement of 
Latinos in all aspects of cancer research. These strategies provide a foundation for 
culturally grounded, patient-centered implementation efforts. From our research 
and services, we have found that these strategies are critical in making the behav-
ioral, attitudinal, knowledge-based changes necessary to engage the population in 
health seeking behaviors, such as regular screening and vaccination, as well as par-
ticipation in cancer clinical trials. Our evidence-based interventions and educational 
materials to inform communities on cancer in the Latino population have been suc-
cessful in mobilizing communities to take action for their health, and descriptions 
can be found in our website (https://uscnorriscancer.usc.edu/community- outreach- 
 engagement/).

 Examples of Innovative Cancer Research Engagement

We have successfully utilized strategies for inclusion described below successfully 
in our Es Tiempo—Jacaranda Initiative—and in our Tamale Lesson award-winning 
films and related interventions. Several projects and programs have resulted from 
these cervical cancer and HPV vaccination campaigns, helping to increase screen-
ing rates among Latinas, as well as examining barriers and hesitancy to HPV 
vaccination.

We present here two recent studies that illustrate the situation in the Latino com-
munity regarding HPV vaccination and cervical cancer screening. These studies 
were conducted with inclusion of promotores de salud and lay community workers 
who assisted us in conceptualization, recruitment, translations, cultural adaptation, 
and other important aspects of the research, making it more relevant and of greater 
interest to the community.

 Promotores de Salud

An essential element to our work is the engagement of promotores de salud (lay 
community health workers (CHWs). Our promotores tend to be part of Vision y 
Compromiso, a network of over 5,000 individuals who support health education 
efforts and community-based research. The promotores de salud are trusted indi-
viduals who come from the communities they work in. They are trained in the 
research enterprise and help implement research programs and objectives at the 
community level. In particular, we have worked with promotores de salud in our 
clinical interventions at Clinicas Monsenor Oscar A. Romero. Other programs also 
have contributed promotores de salud supporting these efforts at the commu-
nity level.

9 Optimizing Engagement of the Latino Community in Cancer Research

https://uscnorriscancer.usc.edu/community-outreach-engagement/
https://uscnorriscancer.usc.edu/community-outreach-engagement/


106

 Sample Intervention I—Reducing Barriers to Completing HPV 
Vaccinations and Cervical Cancer Screening Among Latinos

Our Es Tiempo campaign—the Jacaranda Initiative described elsewhere [5]—has 
been instrumental in engaging Latinas in cervical cancer research via recruitment 
by community health workers and community intercept surveys conducted by pro-
motores de salud. A 2019 study from the Jacaranda Initiative [6] helped us better 
understand barriers to completion of the HPV vaccine doses and Pap tests screen-
ing among Latinas and their children. Seven hundred and forty five (n=745) women 
participated in a community sample for Es Tiempo between July and September 
2019, another 1,428 women participated in a controlled experiment with Clinicas 
Monsenor Oscar A. Romero regarding compliance with cervical cancer screening 
guidelines. Two clinics (one in Boyle Heights and another in Pico Union) partici-
pated as intervention vs control in the testing of the Es Tiempo campaign. All par-
ticipants in the  community sample were foreign born, and 89% reported having 
some form of health insurance; 11% had at least one child between the ages of 9 and 
26 years, and the women had a mean age of 49. 

Findings revealed the following regarding HPV vaccinations in the community 
sample: (1) 83% of women did not understand the purpose of the HPV vaccine; (2) 
the most common response when asked about barriers to HPV vaccination was “I 
do not think it’s necessary”; (3) 53% reported they had not heard about the HPV 
vaccine; and (4) over 50% of the women in the sample reported having received the 
HPV vaccine. Identified barriers to receiving the HPV vaccine included “not think-
ing it was necessary” to “not knowing why it was important.” When asked about 
cervical cancer screening via Pap smears, responses were as follows: (1) 92% per-
cent of the women reported knowing what a Pap smear exam detected. An over-
whelming majority (94%) reported getting tested was “very important”; (2) 81% of 
the children of women in the sample had been vaccinated; (3) 62% of the children 
had received the full vaccination schedule according to guidelines; and (4) almost 
all (96%) women in the sample reported having received a Pap smear exam in the 
last 3 years. In the clinic sample, post intervention, when assessed about Pap tests, 
more women in the intervention clinic (Boyle Heights) (65%) were in compliance 
with screening guidelines, vs 34% in the control clinic (Pico Union). This was a 
significant difference (Chi Square <.001) of 13 percentage points. This study con-
cluded that while Pap smear knowledge and screening were relatively high, HPV 
vaccine knowledge was low and attitudes  differed about receiving information 
regarding the HPV vaccine. This study pointed to a need to continue our education 
for HPV vaccinations, particularly among foreign-born Latinas. Culturally and lan-
guage specific materials displayed in billboards and other outdoor media along with 
educational materials sent to the home, made a difference in screening for Latinas 
in the Boyle Heights area of Los Angeles. 
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 Sample Intervention II—Effectiveness of Storytelling 
in Educating and Changing Attitudes About the HPV Vaccine

Our award-winning Tamale Lesson cervical cancer intervention yielded tremendous 
results among English-speaking Latinas. However, we did not test its impact among 
mostly monolingual Spanish-speaking women. To do so, the films Tamale Lesson 
and It’s Time [7] were translated into Spanish and culturally adapted by a team of 
promotores de salud from Vision y Compromiso (VyC) with funding from the 
Clinical Translation Science Institute (CTSI). We thus tested the effectiveness of 
two films in educating and changing attitudes about the uptake of the HPV vaccine 
among Spanish-speaking, Mexican American women [8]. We utilized narrative 
(storytelling) to convey crucial health information on cervical cancer and HPV vac-
cination. The sample consisted of 300 women who were randomly assigned to 
either the storytelling narrative (Tamale Lesson) or a non-narrative (It’s Time) cre-
ated by our team of investigators and described elsewhere [7]. All information was 
delivered in Spanish and accounted for literacy and numeracy levels. Data were col-
lected by telephone. We conducted pre- and posttests using random digit dialing. 
Following the same methodology as our studies with English-speaking Latinas, 
posttests were conducted within 2 weeks of having viewed either film.

Findings for Spanish-speaking women showed that at baseline, women assigned 
to the narrative film (Tamale Lesson) were less likely to have heard of the HPV than 
women assigned to the non-narrative film (It’s Time) (54% vs. 78%, P = 0.008). 
They were, however, more likely to know that the HPV vaccine was for both males 
and females (66.1% vs. 48.9%, P = 0.008). A total of 109 Spanish-speaking women 
completed all waves of the surveys. They were between the ages of 25 and 45 years 
and had incomes less than $20,000 per household. Over half of the women had less 
than a high school education (59%). Most were married or living with a partner 
(91%); 77% had a daughter and 24% had a son. The majority (84%) had some form 
of health-care coverage. Although the average number of years in the United States 
was 25, only 25% reported speaking English very well or well. Results indicated 
that the average increase in knowledge was 41% for storytelling versus 52% for 
non-narrative with more facts. From pretest to posttest, there was also an increase in 
supportive attitudes, such as reporting less embarrassment, increased perception of 
HPV importance, and vaccine safety. While these findings revealed that both films 
produced an increase in knowledge and an increase in supportive attitudes, they also 
suggested a lack of awareness and knowledge of HPV and the HPV vaccine among 
Spanish-speaking, Mexican-born women. This signaled to us the importance of 
evaluating the effectiveness of health education delivery methods among lower 
income and less acculturated Hispanic women, in order to achieve needed changes 
in health behaviors.
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 Sample Intervention III—Engaging Latinos in Virtual Reality 
(VR) Experiences to Increase HPV Vaccination Rates 
and Enhance End-of-Life Experiences for Immigrant 
Cancer Patients

A newer area of research we are beginning to explore in cancer care is the use of 
virtual reality to examine HPV vaccine hesitancy among Latino parents and their 
children, and the potential role VR technologies can play in end-of-life enhance-
ments for patients dying from cancer. The LAC+USC Medical Center, the USC 
Institute of Creative Technology, and the USC SensoriMotor Assessment and 
Rehabilitation Training in the Virtual Reality Center develop virtual technologies 
with the goal of improving health care. We are currently working on the develop-
ment of studies that pattern themselves after the Family Reunions Project, which 
helps individuals return home or to familiar places through the use of virtual reality. 
The goal is to better understand potential use of these new and emerging technolo-
gies to improve HPV uptake among youth, and of enhancing the quality of life of 
hospice patients and their families. The use of technologies, including virtual reality 
experiences, allows the cancer patient the ability to return back home.

Data from the Pew Research Center [9] reveal that this area of research among 
Latinos is promising. Already, about three in ten US adults say they are almost con-
stantly online. Over 80% of adults go online several times a day. Younger adults in 
particular are almost constantly connected (46%). Individuals 65 years of age or 
older are online less; only 7% go online almost constantly and 35% go online mul-
tiple times a day. For Latinos in particular, over 72% say they own a desktop or a 
laptop computer. Prior to the COVID-19 pandemic, 78% of Latinos stated they went 
online at least occasionally compared to 87% among whites. Given new shut down 
restrictions in schools with the Coronavirus Pandemic, these numbers are likely to 
have risen tremendously and may be at an all-time high among Latinos. Although 
previously in 2015, wide gaps in Internet use existed among Latinos when com-
pared to other Americans. The pandemic has created a real shift in usage, bringing 
in more who are Spanish dominant into the use of new and emerging technologies. 
Issues of Internet connectivity, lack of equipment, proper WiFi access, and other 
factors are still recognized barriers for use of these technologies. However, in spite 
of these barriers, we still anticipate much higher usage of these technologies, espe-
cially among younger populations; so this technology would be useful in the devel-
opment of interventions for the HPV vaccine hesitancy experienced by youth and 
young adults.

The COVID-19 pandemic has brought the need to stay connected, resulting in an 
increased use of technology, so people of all ages can still communicate with friends 
and family members, work, and school. There is thus promise for expanding the use 
of new and emerging technologies among older populations of Latinos, if the expe-
riences are tailored to their unique cultural needs, provided in their preferred lan-
guage, personalized, and utilized at critical stages in their lives. Examples of 
successful virtual reality experiences in other areas beyond cancer include the 
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Family Reunions Project aimed at virtual reunification of immigrant families, 
LAC+USC County Hospital, USC Institute for Creative Technology, Quality of 
Life of Cancer Patients, and Rendever—a program where seniors are able to check 
off their bucket list. Engaging Latinos via virtual reality may enhance their interest 
in participating in clinical and prevention trials that may save lives, especially as 
related to HPV reductions via vaccinations and increased cervical cancer screening.

 Common Strategies for Inclusion of Latinos 
in Cancer Research

 Principles for Optimizing Participation

In order to engage Latinos in cancer research, specifically in cervical cancer and 
HPV trials and research, we have utilized and adopted a variety of principles of 
engagement generated by Israel and colleagues [10] for inclusion in community- 
based participatory research. This includes participation from the beginning stages 
of the research enterprise all the way to the dissemination of research findings. We 
engage participants in a bidirectional manner, so we not only provide scientific 
information to the community, but we also appreciate community knowledge when 
training academic researchers in community issues and how to reduce barriers to 
participation. Hence, the community is able to participate in reciprocal learning 
throughout the research process. This also facilitates engagement of communities in 
research decision-making. When we are able to obtain community consent for con-
ducting research, communities are more open to engaging in the research. 
Furthermore, we share power and purpose empowering Latino communities at the 
grass roots level to take action for their own health. Community members are able 
to influence the research process, as well as foster new research by directly express-
ing their ideas to investigators via town hall meetings, online communities, com-
munity advisory boards, and as patient advocates in the research. We work on 
common visions, goals, values, and priorities. We regularly remunerate community 
partners, promotores de salud, and cultural experts with whom we engage in the 
research, and we strategize jointly with our community members via focus groups, 
meetings, and engagement activities in multifaceted ways.

In addition to the established principles described, our strategies for increasing 
participation in cancer research among Latinos focuses on the key areas of informa-
tion delivery (knowledge transfer), consultation with stakeholders and partners, and 
collaboration with community key opinion leaders. The overarching goal is to opti-
mize engagement of Latinos in research to find more tailored therapeutics and 
accelerate information transfer to the community. Our efforts aim to optimize 
engagement and communication in a bidirectional manner in order to impact atti-
tudes, beliefs, and behaviors that may place Latinos at risk for cancer and to engage 
in research topics that make sense in the community.
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 Information Delivery (Knowledge Transfer)

In participatory engagement, we inform our community partners of the various 
aspects of a study and discuss culturally grounded and specific areas of the content 
needed to increase Latino engagement in particular communities. This goes beyond 
presenting the nature of the problem (e.g., high rates of cervical cancer) to fostering 
a discussion about needs and priorities in these areas within the community. These 
discussions are very intentional with the goal of accelerating knowledge transfer to 
communities more quickly while focusing on their expressed needs. When inform-
ing Latinos of specific areas of cancer research or providing cancer-specific mes-
sage regarding the latest scientific findings, we have found a strategy to be most 
effective.

Key strategies include designing messages according to different levels of accul-
turation, language, and channels. In order to engage the Latino community, various 
channels must be utilized depending on specific audiences: channels include social 
media, Twitter, Facebook, Instagram, and Spanish language TV and radio. Limiting 
to three messages and using those messages to appeal to Latino cultural values has 
been most effective. Other channels that can be used to engage Latinos include 
online communities created specifically for program purposes. These include web-
sites, webinars, and list serves. Written methods that have been traditionally utilized 
for outreach may include, newsletters, flyers, pamphlets, press releases, reports, 
brochures, direct mailers, and magazines. Interpersonal communication is another 
effective channel that works in the Latino community. In addition to the traditional 
formats of knowledge transfer, such as workshops, conferences, topic meetings, 
association and coalition meetings, and neighborhood council meetings, these strat-
egies have worked well in our research.

 Engage Stakeholders in Responsive Communication 
and Consultation Efforts

While trying to pursue engagement in cancer research and clinical trials, attentive 
listening is essential to empower Latino community stakeholders in the research. To 
facilitate stakeholder engagement, we produce and provide translated material and 
interpretation services in Spanish and Mandarin (for a large Asian population in Los 
Angeles) and use lay language. Other channels of stakeholder engagement in 
responsive communication include the development of community advisory boards, 
patient advocates, and citizen scientists.
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 Collaborate with Partner Organizations

We can enhance Latino engagement in research by casting a wide net of partners. To 
capitalize on this aspect, we formed an HPV local Los Angeles Coalition in 2016 
that previously did not exist. We were able to develop this coalition with a grant 
from the National Cancer Institute as a Supplement to our Cancer Center on 
HPV. This coalition now includes over 30 community providers among cancer cen-
ters, hospitals, immunization coalitions, and health corporations, and it is housed at 
the Los Angeles Department of Public Health. We work on projects together, includ-
ing expanding research capacity of its various members, helping each other in 
recruitment, sharing ideas for retention, and engaging in research as appropriate. We 
meet on a quarterly basis and are able to participate and have a voice in discussions 
about the current situation in Los Angeles related to HPV and other immunization 
efforts. Coalition development and participation can also be expanded to include 
multiple stakeholders, including faith-based organizations, cancer support groups, 
local clinics, schools, pharmacies, retailers, local neighborhood councils, parent 
groups, and senior centers. Critical audiences for inclusion, especially recognizing 
the need for physicians to make recommendations about the vaccine, are collabora-
tions with community physicians, health professionals, associations, alliances, 
other coalitions, and other groups that would be interested in the research.

 Conclusions

We have presented here sample support services programs that enhance participa-
tion by reducing barriers toward inclusion; presented research examples that utilize 
common strategies that have been proven to be effective in engaging Latinos in 
cancer research, particularly cervical cancer and other HPV-related research. One 
project on virtual reality seems promising. Our overarching goal for engagement 
has been to optimize Latino participation, so more tailored therapeutics can be 
found and more effective public health educational interventions can be developed. 
These strategies for engagement also maximize the potential for accelerating the 
transfer of research findings into the community. It takes an average of 8 years for 
research to make it into the community. Given the importance of life-threatening 
diseases such as cancer, that is too long for discoveries to reach society. Furthermore, 
lack of engagement of Latinos and other population groups in clinical trials hinders 
the ability to develop therapeutics with targeted precision that can benefit this popu-
lation. Yet, barriers still exist and mistrust is frequently found in our communities, 
especially from efforts that may entail providing vital information or biological 
samples, for which there is fear of how these might be utilized to identify individu-
als or that may have a potential to do harm. Through the engagement of promotores 
de salud, we have bridged some of these trust factors, securing and retaining partici-
pants. However, to retain them, principles of participatory research need to be 
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implemented where participant communities feel they are an essential and impor-
tant part of the research. Mechanisms identified have been utilized successfully in 
the implementation of our research signature initiatives (Tamale Lesson and Es 
Tiempo campaigns) and serve as the backdrop to enhance participation in cancer 
research and provide opportunities for saving lives.
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Chapter 10
Latino Population Growth 
and the Changing Demography of Cancer

Rogelio Sáenz

 Introduction

The growth of the Latino population over the last half century has been phenome-
nal. The Latino population shifted from a relatively small homogeneous group con-
centrated in selected parts of the country to a large diverse population found 
throughout the nation [1]. Latinos became the nation’s largest minority population 
in 2003. Even though the pace at which the Latino population grew in the last cou-
ple of decades has decreased somewhat, Latinos continue to account for the major-
ity of growth in the United States today and in the coming decades [1].

In the process, the prominent growth of Latinos has been associated with their 
impact on changes taking place in societal institutions and a wide variety of national 
trends. For example, higher education institutions in considering their futures need 
to incorporate Latino students into their student recruitment plans as the number of 
White students in the traditional college-attending ages has plummeted alongside 
recent declines among Black students [2]. In addition, business leaders have devoted 
a growing amount of attention to Latino consumers as their population and purchas-
ing power have grown [3, 4]. Furthermore, the significant augmentation of the 
Latino population is linked to changes in other settings as well. One of these domains 
is in the area of health outcomes, including the incidence and mortality associated 
with cancer. As is the case with other groups, cancer is the leading cause of death of 
Latinos today [5]. Nonetheless, consistent with the Latino paradox, Latinos have 
lower death rates from cancer compared to Whites and other racial and ethnic groups 
[6, 7], the exception being certain types of cancers associated with infectious dis-
ease, including liver, stomach, and uterine cervix cancer [5, 8]. Even though Latinos 
are relatively more protected from cancer than other groups, their disproportionate 
growth is likely to contribute to the shifting demography of cancer [8].

R. Sáenz (*) 
University of Texas at San Antonio, San Antonio, TX, USA
e-mail: rogelio.saenz@utsa.edu

© The Author(s) 2023
A. G. Ramirez, E. J. Trapido (eds.), Advancing the Science of Cancer in 
Latinos, https://doi.org/10.1007/978-3-031-14436-3_10

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-14436-3_10&domain=pdf
mailto:rogelio.saenz@utsa.edu
https://doi.org/10.1007/978-3-031-14436-3_10


118

This chapter examines the relative growth of Latinos among persons who devel-
oped cancer and those who died from it in the recent past and in the future. The next 
section illustrates the demographic context that serves as the backdrop for the rising 
importance of Latinos in the shifting demography of cancer. The chapter concludes 
with a discussion of the public policy implications of the results.

 The Demographic Context

We highlight here the dynamics that produced the major growth of Latinos over the 
last several decades. Between 1980 and 2019, the Latino population more than qua-
drupled from 14.6 to 60.6 million [9, 10]. Over the same period, the White popula-
tion rose by only 9.5%. Latinos increased their percentage share of the nation’s 
population from 6.4% in 1980 to 18.5% in 2019 while that of Whites fell from 
79.6% to 60.1%. The disparate growth of Latinos and Whites has been driven by a 
youthful Latino (median age of 22 in 1980) and an older White (median age of 31 in 
1980) population. Furthermore, during the period of examination below (1999–2016) 
regarding the analysis of changes in cancer cases and deaths, Latinos primarily 
drove the nation’s demographic change. Indeed, of the 46.8 million people that the 
United States added to its population between 2000 and 2019, Latinos accounted for 
the majority (54.0% or 25.3 million) and Whites constituted only a sliver of the 
growth (5.9% or nearly 2.8 million) [10, 11].

Latinos today continue to be a younger population than Whites. For example, in 
2018 the median age of the Latino population was 29 compared to 43 for the White 
population; persons less than 18 years of age accounted for 31% of the Latino popu-
lation compared to 19% of the White population; and persons 65 years of age and 
older made up 7% of Latinos but 20% of Whites [12]. The youthfulness of the 
Latino population will again impel future change in the US population. For exam-
ple, the latest population projections from the US Census Bureau show that the 
Latino population is projected to almost double from about 57.5 million in 2016 to 
111.2 million in 2016. In contrast, the White population is projected to decline from 
198 to 179.2 million, a 9.5% decrease [13]. Undoubtedly, the dominating growth of 
the Latino population will shift the demography of people who develop cancer or 
die from it.

 Data and Methods

The analysis conducted is based on two time periods—a look at the past between 
1999 and 2016 and a look into the future between 2016 and 2060. First, the analysis 
uses information from the US Cancer Statistics public data [14] to obtain the num-
ber of cancer cases and deaths alongside the respective age-adjusted cancer inci-
dence rates (number of persons with cancer per 100,000 persons) and age- adjusted 
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death rates (number of deaths from cancer per 100,000 persons) for each year 
between 1999 and 2016 for Latinos and for two comparison groups: non- Hispanic 
Whites and non-Hispanic Blacks (referred to as simply “White” and “Black” 
below). These data were used to assess variations across Latinos, Whites, and 
Blacks in the growth of cancer cases and deaths between 1996 and 2016.

Second, the analysis subsequently turns to the projection of cancer cases and 
deaths into the future (2016–2060) to examine the impact of the projected growth of 
the Latino population on the changing demography of cancer over the next four 
decades. This exercise involves two sets of data: the latest 2016 age-specific cancer 
incident rates (CIRs) and cancer death rates (CDRs) per 100,000 for Latinos and the 
total population obtained from the US Census Statistics public data [14] and the US 
Census Bureau’s age–sex-specific population projections for Latinos and the total 
population [15]. Essentially, the projected cancer cases and deaths for Latinos and 
the total population assume that the CIRs and CDRs observed in 2016 remain con-
stant over time between 2016 and 2060 and these are applied to the projected Latino 
population and the total population for 2020, 2030, 2040, 2050, and 2060. The 
projected Latino cancer cases and deaths for each specific year are obtained from 
the following formulas:

 

PRJCI CIR PRJPOP

PRJCD CDR PRJPOP
i i i

i i i
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100 000

100 000
 

where i represents a given age category (0–14, 15–24, 25–34, 35–44, 45–54, 55–64, 
65–74, 75–84, and 85 and older). The projected number of age-specific cancer cases 
(PRJCIi) and cancer deaths (PRJCDi) are obtained by multiplying the age-specific 
proportion format of the cancer incidence rate (CIRi/100,000) and the cancer death 
rate (CDRi/100,000), respectively, by the age-specific population projections 
(PRJPOPi). The same formulas are used to generate the projections for the total 
cancer cases and deaths to determine the percentage share of future growth in can-
cer cases and deaths that would likely be Latino. Obviously, it is unlikely that the 
age-specific cancer incidence and death rates would remain unchanged over the 
course of the next 44 years (2016–2060). However, we use the latest rates to illus-
trate how the demography of cancer could change over the next four decades given 
the growing Latino population.

 Results

 An Examination of the Recent Past

The incidence of cancer changed significantly between 1999 and 2016. While the 
age-adjusted cancer incidence rates (AACIRs) declined for all three racial and eth-
nic groups, the number of cancer cases increased across all of the groups. Yet, 
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Table 10.1 Demographic changes in cancer cases and deaths between 1999 and 2016 [14]

Indicators Latino White Black

Percentage change between 1999 and 2016:
   Cancer cases 106.0 17.5 50.0
   Cancer deaths 94.1 2.2 13.5
Percentage of total increase between 1999 and 2016:
   Cancer cases 18.8 50.3 16.2
   Cancer deaths 39.5 21.1 17.3
Percentage of all cancer cases by year:
   1999 5.1 82.7 9.3
   2016 8.2 75.5 10.9
Percentage of all cancer deaths by year:
   1999 3.7 83.0 11.2
   2016 6.6 78.0 11.7

consistent with the demographic context illustrated above, the number of cancer 
cases more than doubled for Latinos from 67,955 in 1999 to 139,976 with those of 
Blacks rising by 50% and by 17.5% for Whites (Table 10.1). The overall number of 
cancer cases in the nation increased by 382,545 between 1999 and 2016. Of the total 
national growth, Latinos made up approximately 19% of the total increase in the 
incidence of cancer between 1999 and 2016, with Whites responsible for 50% of the 
growth and Blacks for 16%. Overall, the share of the incidence of cancer in a given 
year increased somewhat for Latinos from 5.1% in 1999 to 8.2% in 2016, while it 
decreased for Whites from 82.7% to 75.5%.

As is the case with the incidence of cancer, cancer death rates declined between 
1996 and 2016, but the absolute number of deaths increased across the three groups. 
The relative increase of cancer deaths, however, was less for cancer deaths (9%) 
than for cancer cases (29%). As such, the increase in the volume of deaths among 
Latinos stands out, nearly doubling from 20,233 in 1999 to 39,263 in 2016. In con-
trast, the number of cancer deaths increased by only 2% for Whites and 14% for 
Blacks. Overall, there was an increase of 48,202 cancer deaths in the country 
between 1999 and 2016 with Latinos accounting for about 40% of the growth com-
pared to 21% for Whites and 17% for Blacks.

Several observations to note include:

• Latinos have the lowest age-adjusted cancer incidence rate and cancer death rate 
compared to Whites and Blacks.

• The incidence of cancer more than doubled and the number of cancer deaths 
nearly doubled between 1999 and 2016 among Latinos largely due to their major 
population growth.

• Latinos disproportionately accounted for the nation’s growth in cancer cases 
(one-fifth) and cancer deaths (two-fifths) between 1999 and 2016.

• Latinos continued to comprise only a fraction of all cancer cases (8.2%) and 
deaths (6.6%) in 2016. These trends are expected to intensify with the major 
population growth that Latinos will experience over the coming decades.
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 An Examination of the Future

The growth of the Latino population will have a mark on the changing face of peo-
ple with cancer in the coming decades. The projected incidence of cancer among 
Latinos is expected to grow 3.5-fold from 139,000 in 2016 to 480,000 in 2060, with 
their projected deaths more than quadruple from 39,000 to 168,000 (Fig. 10.1). The 
respective growth is more gradual among non-Latinos at 43% in projected cancer 
cases and 68% in deaths. It is expected that Latinos would account for one-third of 
the US-projected increase in cancer cases and one-fourth of that in cancer deaths.

The Latino percentage share of the nation’s incidence and deaths associated with 
cancer annually is likely to more than double between 2016 and 2060, with the por-
tion of cases that are Latino rising from 8.1% in 2016 to 17.6% in 2060 and that of 
deaths climbing from 6.5% to 15.2% (Table 10.2). The doubling of the percentage 
share of Latinos among persons with cancer is expected at ages 45 and older, reflect-
ing the aging of Latinos in the coming decades. By 2060, roughly one of six persons 
with cancer or who die from it are expected to be Latino. As Latinos will continue 
to be younger than other groups, they will make up a larger share—approximately 
one in four—of cancer cases and deaths among persons less than 45 years of age 
in 2060.
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Fig. 10.1 Projected Latino cancer cases and deaths, 2016–2060 [14, 15]
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Table 10.2 Percentage share of Latinos of all projected cancer cases and deaths by age group, 
2016 and 2060 [14, 15]

Age category
Percentage of projected cancer cases 
Latinos

Percentage of projected cancer deaths 
Latino

2016 2060 2016 2060

0–14 24.6 31.0 25.3 32.0
15–24 20.3 28.9 25.4 36.2
25–34 16.5 24.4 18.4 27.2
35–44 15.7 21.7 16.4 22.6
45–54 11.3 20.6 10.4 18.9
55–64 8.0 19.0 7.1 16.9
65–74 6.5 17.2 5.7 15.0
75–84 6.1 16.4 5.8 15.6
85 and older 5.4 13.9 5.0 13.0
Total 8.1 17.6 6.5 15.2

 Conclusions

As Latinos have driven the nation’s changing demography, they are also playing a 
disproportionate role in the changing demography of cancer over the last 18 years 
and will do so even more in the next four decades. Cancer researchers, medical 
personnel, and health providers will need to devote more attention to the growing 
presence of Latinos among the people they study, treat, and care for. There is a need 
to better understand the diversity that marks the Latino population along the lines of 
generational status, gender, nationality, and socioeconomic status.

The findings presented here have implications for public policy. For example, 
Latinos have the highest percentage of people without health-care insurance with 
approximately one-fourth of persons 18–64 years of age lacking this basic necessity 
[12]. The absence of insurance increases the risk of cancer and of dying from the 
disease. In addition, public policy promoting the rising detention and deportation of 
Latino undocumented migrants is related to a major decline in the volume of migra-
tion from Mexico to the United States over the last decade [16]. This descent of 
newcomers from Mexico could potentially lead to the erosion of the morbidity and 
mortality advantages that Latinos have maintained over decades [6, 7].

In conclusion, in the current coronavirus pandemic, Latinos who suffer from 
cancer are at high risk of contracting and succumbing to the virus. The incidence of 
cancer is also likely to surge after the pandemic as doctor visits and annual checkups 
become more regular.

R. Sáenz
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Chapter 11
Financial Hardship, Food Insecurity, 
and Forgone Medical Care

Jean A. McDougall, Shoshana Adler Jaffe, Dolores D. Guest, 
V. Shane Pankratz, Charles L. Wiggins, Angela L. W. Meisner, 
and Andrew L. Sussman

 Introduction

Tremendous progress has been made in the fight against cancer. From its peak in 
1991, cancer mortality in the United States has declined by 29% [1]. From 2007 to 
2016, cancer mortality declined by 1.6% and 1.0% annually for Latino males and 
females, respectively [2]. However, socioeconomic disparities in cancer mortality 

J. A. McDougall (*) · D. D. Guest · V. S. Pankratz 
University of New Mexico Comprehensive Cancer Center, Albuquerque, NM, USA 

Department of Internal Medicine, University of New Mexico, Albuquerque, NM, USA
e-mail: jamcdougall@salud.unm.edu; dguest@salud.unm.edu; VPankratz@salud.unm.edu 

S. A. Jaffe 
University of New Mexico Comprehensive Cancer Center, Albuquerque, NM, USA
e-mail: sadlerjaffe@salud.unm.edu 

C. L. Wiggins 
University of New Mexico Comprehensive Cancer Center, Albuquerque, NM, USA 

Department of Internal Medicine, University of New Mexico, Albuquerque, NM, USA 

New Mexico Tumor Registry, Albuquerque, NM, USA
e-mail: CWiggins@salud.unm.edu 

A. L. W. Meisner 
University of New Mexico Comprehensive Cancer Center, Albuquerque, NM, USA 

New Mexico Tumor Registry, Albuquerque, NM, USA
e-mail: AWMeisner@salud.unm.edu 

A. L. Sussman 
University of New Mexico Comprehensive Cancer Center, Albuquerque, NM, USA 

Department of Community and Family Medicine, University of New Mexico, 
Albuquerque, NM, USA
e-mail: ASussman@salud.unm.edu

© The Author(s) 2023
A. G. Ramirez, E. J. Trapido (eds.), Advancing the Science of Cancer in 
Latinos, https://doi.org/10.1007/978-3-031-14436-3_11

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-14436-3_11&domain=pdf
mailto:jamcdougall@salud.unm.edu
mailto:dguest@salud.unm.edu
mailto:VPankratz@salud.unm.edu
mailto:sadlerjaffe@salud.unm.edu
mailto:CWiggins@salud.unm.edu
mailto:AWMeisner@salud.unm.edu
mailto:ASussman@salud.unm.edu
https://doi.org/10.1007/978-3-031-14436-3_11


126

are widening [3]. Progress has come at a considerable cost to society, the health- 
care system, and to patients and their families.

In 2020, it was projected that as much as $200 billion dollars will be spent on 
cancer care in the United States [4]. The average price of new cancer drugs on the 
market today is $14,000 per month, and cancer patients can expect to pay approxi-
mately $5000 out-of-pocket in the first year following a cancer diagnosis [5, 6]. The 
high costs of cancer care contribute to widening socioeconomic disparities in cancer 
mortality. The age-adjusted cancer mortality rate is now 80% higher for males liv-
ing in poverty and 55% higher for females living in poverty than for those with 
incomes that are 600% of the federal poverty level [3].

As the costs of cancer care skyrocketed over the past decade, new terms emerged 
to define the problems a patient may experience in relation to the cost of medical 
care: financial toxicity and financial hardship. Akin to physical toxicities, like nau-
sea, neutropenia, and fatigue, financial toxicity makes it difficult for cancer patients 
to complete treatment [7]. Numerous studies have described financial hardships 
experienced by cancer survivors including debt, inability to pay medical bills, bank-
ruptcy, and other financial sacrifices [8]. To cope with the high costs of cancer care, 
patients make financial sacrifices, shifting money that might have previously been 
budgeted for food to pay for medical care. In a study by Zafar et al., 46% of cancer 
patients reporting financial hardship stated that they coped with the cost of care by 
reducing spending on basic necessities, including food [9], raising concerns that 
cancer survivors may be at risk of food insecurity.

Food insecurity, defined as an inability to acquire enough food because of insuf-
ficient money or other resources, befell 37.2 million people in the United States in 
2018 [10]. In 2020, the economic ramifications of the novel coronavirus (COVID-19) 
pandemic are projected to increase the number of people experiencing food insecu-
rity by over 17 million, to approximately 54 million people [11]. Inextricably linked 
to income, the prevalence of food insecurity is highest among households with 
annual incomes below the official poverty line (35.3%); among households with 
children headed by a single woman (27.8%); and among households with non- 
Hispanic Black (21.2%) and Hispanic (16.2%) heads of household [10]. Food inse-
curity is increasingly recognized as a social determinant of health, with numerous 
studies finding strong associations between food insecurity and diabetes, hyperten-
sion, and hyperlipidemia [12–16]. Evidence from cross-sectional studies also sug-
gests a high prevalence of food insecurity among cancer patients [13, 17–19]. In a 
small (n = 115) sample of predominantly non-Hispanic white (85%) cancer patients 
in an academic medical center in Kentucky, Simmons et al. found 17% of patients 
to be food insecure [19]. Among a cohort of underserved oncology patients at 
New York City cancer clinics (n = 404), Gany et al. reported a 56% prevalence of 
food insecurity and found that women were significantly more likely to be food 
insecure than men [17]. Food insecurity may be an early indicator of financial prob-
lems, as individuals make daily or weekly choices about purchasing food, whereas 
other bills can often be delayed longer [20]. Moreover, financial sacrifices made to 
cope with the high cost of cancer care may exacerbate existing food insecurity or 
cause new food insecurity for cancer patients. The precarious balance between 
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having enough to eat and affording medical care has been described in cancer 
patients [9, 13, 17, 19], and evidence supports a strong association between food 
insecurity and poor treatment adherence [19, 21, 22], inadequate symptom control 
[23, 24], and increased utilization of high-cost services [25].

Emerging evidence suggests that cancer-related financial hardship dispropor-
tionately affects Latinos. In a study of the Health and Retirement Study Cohort, a 
nationally representative longitudinal survey of more than 37,000 individuals over 
age 50, 60% of Latinos reported at least one financial hardship compared to 16% of 
non-Latinos [26]. Importantly, those in the study who reported at least one financial 
hardship had a higher risk of mortality than those who were financially stable, pro-
viding evidence of a link between financial hardship and disparities in mortality that 
has also been observed in cancer survivors filing for bankruptcy [27]. Data from the 
Cancer Care Outcomes Research and Surveillance (CanCORS) Consortium showed 
similar findings among cancer survivors, with 58% of Latinos and 45% of non- 
Hispanic whites reported financial hardship [28].

The purpose of this chapter is to describe financial hardship and food insecurity, 
and their relationships to accessing cancer care, using data from the recently com-
pleted Comprehensive History of Individual Cancer Experiences (CHOICE) Project 
with cancer survivors in New Mexico. Among New Mexicans, the term “Hispanic” 
is frequently chosen as a self-defined social identity term and will be used through-
out the rest of this chapter to refer to individuals reporting Hispanic ethnicity in the 
CHOICE Project survey [29]. The research on financial hardship and food insecu-
rity among Hispanic cancer survivors is limited. To address these gaps, we reflect on 
our own research and propose directions for future study.

 Methods

The CHOICE Project used a cross-sectional survey to quantify the prevalence of 
financial hardship and food insecurity among population-based Hispanic and non- 
Hispanic cancer survivors. Individuals from 21 through 64 years of age, diagnosed 
with a first primary, invasive breast, colorectal, or prostate cancer between 2008 and 
2016 were identified from the population-based New Mexico Tumor Registry 
(NMTR). To be eligible for the study, cancer survivors at the time of their cancer 
diagnosis had to have private insurance, Medicaid, or have been uninsured with an 
income that was greater than $24,000 (approximately 200% of the Federal Poverty 
Level for an individual [30]). In addition, they had to be able to speak English or 
Spanish and provide informed consent.

Participants were asked to complete a survey measuring their financial experi-
ences. Available in both English and Spanish, surveys were web-based, computer- 
assisted telephone interviews or paper versions. Material financial hardship was 
measured using four questions from the Medical Expenditure Panel Survey 
Experiences with Cancer Supplement (MEPS-ECS) that asked participants: whether 
they had to borrow money or go into debt; make financial sacrifices (e.g., reduced 
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spending on vacation or leisure activities, delayed large purchases, reduced spend-
ing on basics, used savings set aside for other purposes, or made a change to living 
situation); whether they were unable to cover the cost of medical visits; or filed for 
bankruptcy because of their cancer, its treatment, or the lasting effects of treatment 
[31]. Food insecurity was measured using the two-item Hunger VitalSign™ food 
insecurity screening tool [32]. Participants responding “often true” or “sometimes 
true” to either of the following statements were classified as food insecure: (1) 
“Within the past 12 months, we worried whether our food would run out before we 
got money to buy more”; (2) “Within the past 12 months, the food we bought just 
didn’t last and we didn’t have money to get more.” In the survey, participants were 
asked to recall their situation at two timepoints: the 12 months prior to their cancer 
diagnosis and the 12 months after diagnosis. Food security status at each timepoint 
was combined to characterize participants as persistently food secure (i.e., food 
secure at both timepoints); newly food insecure (i.e., food secure prior to diagnosis 
and food insecure after diagnosis); persistently food insecure (i.e., food insecure at 
both timepoints); or newly food secure (i.e., food insecure prior to diagnosis and 
food secure after diagnosis). A single question from the MEPS-ECS was used to 
measure access to care, asking participants whether they ever had to delay, forego, 
or have to make other changes to any of the following cancer care because of cost: 
prescription medicine, visit to specialist, treatment (other than prescription medi-
cine), follow-up care, or mental health services [31]. In addition, participants’ 
sociodemographic information was ascertained from the survey, and tumor type, 
stage, and treatments received were collected from NMTR records. Ethnicity was 
classified using survey data, indicating whether a participant self-identified as 
Hispanic.

Data were summarized with descriptive statistics including means, standard 
deviations, frequencies, and proportions. Differences between Hispanic and non- 
Hispanic participants were compared using t-tests for continuous variables, 
Pearson’s chi-square tests for nominal categorical variables, and nonparametric 
tests of trend across ordinal categorical variables. Polytomous logistic regression 
was used to estimate odds ratios (OR) and 95% confidence intervals (CI) that 
assessed the relationship between Hispanic ethnicity and food insecurity. 
Multivariable logistic regression models were developed to assess the association 
between Hispanic ethnicity and forgoing, delaying, or making changes to each type 
of medical care, adjusting for sociodemographic and clinical characteristics that 
differed between Hispanic and non-Hispanic cancer survivors at the P < 0.20 level. 
Adjustment variables in the final models included food insecurity status, age at 
diagnosis, education, annual household income, insurance type at diagnosis, marital 
status, and cancer type. All analyses were conducted using STATA v.15.
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 Results

Of the 1211 eligible individuals identified from the NMTR, 394 completed the sur-
vey (response rate 33%). Forty-two percent (n = 164) of study participants identified 
as Hispanic (Table 11.1). Ninety-seven percent of both Hispanic and non-Hispanic 
cancer survivors identified as White race. Cancer survivors identified as Hispanic 
tended to be diagnosed with cancer at a younger age (mean 49.7 vs. 51.6, P = 0.01), 
were less likely to have a college or professional degree (30% vs. 59%, P < 0.01), 
were more likely to have an annual household income <$30,000 (44% vs. 24%, 
P < 0.01), and were less likely to have private insurance (65% vs. 77%, P = 0.01) 
compared with non-Hispanic cancer survivors.

 Material Financial Hardship

Hispanic cancer survivors were more likely to report being unable to cover the cost 
of their medical bills (32% vs. 21%, P = 0.02) and more likely to reduce spending 
on basics such as food and clothing (40% vs. 30%, P = 0.04) than non-Hispanic 
cancer survivors (Fig. 11.1). Hispanic cancer survivors were also slightly, though 
not significantly, more likely than non-Hispanics to make a change to their living 
situation (18% vs. 13%, P = 0.21), delay large purchases (46% vs. 43%, P = 0.46), 
and borrow money or go into debt (29% vs. 23%, P = 0.19). Four percent of cancer 
survivors filed for bankruptcy, while more than half of all cancer survivors reported 
reducing spending on vacation or leisure activities, and no difference was observed 
by ethnicity for these types of financial hardship.

 Food Insecurity

Both new and persistent food insecurity were significantly more common among 
Hispanic cancer survivors than non-Hispanics (Table  11.2). Thirteen percent of 
Hispanic cancer survivors and 7% of non-Hispanic cancer survivors were newly 
food insecure in the 12 months after their diagnosis (OR = 2.59, 95% CI: 1.29–5.19), 
while 34% of Hispanic cancer survivors were persistently food insecure compared 
to 20% of non-Hispanics (OR = 2.61, 95% CI: 1.61–4.21). Combining both newly 
and persistently food insecure individuals, the overall prevalence of food insecurity 
in the 12 months after cancer diagnosis was 47% for Hispanic cancer survivors and 
27% for non-Hispanic cancer survivors in this study.
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Table 11.1 Characteristics of survey participants by ethnicity, N = 394

Hispanic (n = 164) Non-Hispanic (n = 230)
n or mean % or SD n or mean % or SD p-value

Age at diagnosis (years) 49.7 7.3 51.6 6.3 0.01
Time since diagnosis (years) 5.7 2.2 5.9 2.5 0.44
Sex 0.38
Female 118 72% 156 68%
Male 46 28% 74 32%
Race 0.81
White 159 97% 222 97%
Non-White 5 3% 8 3%
Education <0.01
≤High School 113 70% 93 41%
≥College 49 30% 132 59%
Annual household income <0.01
Less than $30,000 71 44% 56 24%
$30,000–$69,999 33 20% 35 15%
$70,000 or more 59 36% 139 60%
Marital status 0.11
Married 64 40% 72 32%
Not Married 97 60% 154 68%
County of residence 0.87
Urban 109 67% 152 66%
Rural 54 33% 78 34%
Insurance type at diagnosis 0.01
Private 107 65% 176 77%
Medicaid 43 26% 47 20%
Uninsured 14 9% 7 3%
Cancer type 0.14
Breast 104 63% 134 58%
Colorectal 34 21% 41 18%
Prostate 26 16% 55 24%
Cancer stage 0.52
I 66 40% 105 46%
II 69 47% 91 40%
III 29 18% 34 15%
Cancer directed surgery 0.17
Yes 149 91% 197 86%
No 15 9% 31 13%
Radiation therapy 0.65
Yes 56 34% 84 37%
No 105 64% 144 63%
Chemotherapy 0.78
Yes 69 42% 90 39%
No 93 57% 138 60%
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Table 11.2 Association between Hispanic ethnicity and food insecurity

Hispanic (n = 164)
Non-Hispanic 
(n = 230)

n % n % OR 95% CI

Persistently food secure 74 45 155 67 1.00 Reference
Newly food insecure 21 13 17 7 2.59 1.29–5.19
Persistently food insecure 56 34 45 20 2.61 1.61–4.21
Newly food secure 6 4 7 3
Missing 7 4 6 3

Bold values represent statistical significance at the 2-sided P < 0.05 level

Table 11.3 Proportion of participants forgoing, delaying, or having to make changes to cancer 
care because of cost

Hispanic 
(n = 164)

Non- 
Hispanic 
(n = 230)

n % n % p-value

Did you ever delay, forego, or have to make other 
changes to any of the following cancer care because of 
cost?

Prescription medicine 23 14 31 13 0.88
Visit to specialist 27 16 40 17 0.81
Treatment (other than prescription medicine) 19 12 24 10 0.72
Follow-up care 28 17 38 17 0.89
Mental health services 23 14 13 6 <0.01

 Forgoing, Delaying, or Having to Make Changes to Cancer 
Care Because of Cost

No significant differences by ethnicity were observed in the proportion of cancer 
survivors forgoing, delaying, or having to make changes to cancer care because of 
cost, with the exception of mental health services (Table 11.3). However, Hispanic 
cancer survivors were more than twice as likely to forgo, delay, or make changes 
to mental health services compared with non-Hispanic cancer survivors (14% vs. 
6%, P  <  0.01). Upon adjustment for multiple sociodemographic and clinical  
factors (Table  11.4), the association between Hispanic ethnicity and forgoing, 
delaying, or having to make changes to mental health services persisted (OR = 2.67, 
95% CI: 1.11–6.45). In addition, new and persistent food insecurity was strongly 
associated with forgoing, delaying, or having to make changes to cancer care 
because of cost.
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 Discussion

The results of the CHOICE Project highlight important differences in the preva-
lence of financial hardship and food insecurity between Hispanic and non-Hispanic 
cancer survivors. Hispanic cancer survivors were significantly more likely to report 
being unable to cover the cost of their medical bills and to reduce spending on food 
and clothing because of their cancer, its treatment, or the lasting effects of treat-
ment. The struggle to afford medical care and food contributed to the substantially 
higher prevalence of both new and persistent food insecurity among Hispanic can-
cer survivors. Overall, 47% of Hispanic cancer survivors in the CHOICE Project 
experienced food insecurity in the year following their cancer diagnosis. This is 
alarmingly high compared to the overall prevalence of food insecurity in the 
CHOICE Project of 36% and far exceeds the 11% prevalence of food insecurity for 
US adults [10, 18]. Although few prior studies of financial hardship have had large 
numbers of Hispanic cancer survivors, those that report on the prevalence of finan-
cial hardship by ethnicity find similar disparities [27, 28]. These results provide 
justification for the need to develop interventions designed to address social needs, 
including financial hardship and food insecurity, among all cancer survivors.

The factors influencing the development of financial hardship and food insecu-
rity following a cancer diagnosis occur within a dynamic system comprising mul-
tiple levels of contextual influence, including the individual patient, provider, social 
support networks, and the local community, state and national environments [33]. 
Sociodemographic characteristics of the individual, such as age, income, education, 
occupation, health literacy, and insurance, are all strongly associated with financial 
hardship [34–37]. To the extent that these characteristics differ between Hispanic 
and non-Hispanic cancer survivors, these factors may explain the high prevalence of 
financial hardship observed in the CHOICE Project. The interplay between the indi-
vidual and the other levels of the socioecological framework often determines the 
degree to which financial hardship contributes to negative health outcomes. 
Communication between patients and providers, social support from family and 
larger social networks, availability of culturally appropriate patient support services 
within oncology clinics, and state and national policies shaping insurance, reim-
bursement, and access to financial and food resources can all serve as barriers to, or 
facilitators of, receiving timely appropriate cancer care among patients experienc-
ing financial hardship. Factors at each of these levels thus contribute both to the risk 
of financial hardship and to the downstream negative effects of financial hardship, 
including food insecurity.

A cyclic model exists to explain the relationship between food insecurity and 
chronic disease in which the inability to access enough healthy food leads to com-
pensatory strategies, including skipping meals and reducing caloric intake in times 
of food shortage and systematic overconsumption in times of food adequacy [23]. 
Stress, constrained dietary options, and eating patterns of food insecure individuals 
lead to medication nonadherence, postponement of needed health care, and impaired 
self-management capacity, ultimately increasing health-care expenditures for food 
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insecure individuals [23, 25, 38]. In the CHOICE Project, the relationship between 
food insecurity and forgoing, delaying, or making changes to medical care was 
strong, and did not appear to differ for Hispanic and non-Hispanic cancer survivors. 
While little research has directly addressed the problem of food insecurity among 
cancer survivors, there is a rich body of literature documenting the experience of 
food insecurity and health disparities among Hispanic communities in the United 
States [20, 39, 40]. Issues of food access and agency among Hispanic households 
are intertwined with structural inequality and economic development, but the inter-
section with personal experience often reveals nuanced cultural meanings and prac-
tices around food and times of food shortage [20]. Given the disproportionate 
burden of food insecurity among Hispanic cancer survivors identified in the 
CHOICE Project, strategies to address food insecurity will likely benefit from 
community- based approaches that seek to understand the lived experience of food 
insecurity in Hispanic households.

Evidence-based financial hardship and food insecurity screening tools exist. The 
COST-FACIT Measure of Financial Toxicity has demonstrated reliability and valid-
ity for identifying financial hardship in cancer patients [41]. The Hunger VitalSign™ 
food insecurity screening tool is also widely endorsed for the use in clinical settings 
[32]. Integrating these tools into oncology practice in a culturally appropriate, sus-
tainable, and effective way to improve cancer outcomes remains a critical area of 
future research.

In summary, the CHOICE Project highlights persisting ethnic disparities in 
financial hardship and food insecurity. The strong relationship between food insecu-
rity and cancer care access supports future research to address this social determi-
nant of health to address cancer disparities and achieve health equity.
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Chapter 12
Implementation Science to Enhance 
the Value of Cancer Research in Latinos: 
A Perspective from the National Cancer 
Institute

Gila Neta

 Introduction

The goals of Advancing the Science of Cancer in Latinos as set forth by the confer-
ence chairs, Drs. Amelie Ramirez and Edward Trapido, are to “develop actionable 
goals to translate basic research into clinical best practices, effective community 
interventions, and professional training programs to eliminate cancer disparities in 
Latinos” [1]. Over the course of the meetings, a variety of clinical practices and 
effective community interventions were described, which can improve cancer out-
comes in Latino populations. However, these programs are not sufficiently imple-
mented in practice. In the proceedings from the first conference held in 2018 [1], Dr. 
Anna Napoles noted that clinical practices and effective interventions are not reach-
ing Latino populations to the same degree as the general public. Furthermore, she 
indicated that although there are platforms for the dissemination of evidence-based 
interventions, they are primarily used by researchers. The goal of implementation 
science is to bridge the gap between research and practice by understanding meth-
ods to promote the adoption and integration of evidence into a variety of settings 
where people are seeking care, including clinical, public health, and community 
settings.
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 Implementation Science

Implementation science has been defined as the “scientific study of methods to pro-
mote the systematic uptake of research findings and other evidence-based practices 
into routine practice” [2]. At the National Cancer Institute (NCI), we describe 
implementation science as the study of “identifying, understanding, and developing 
strategies for overcoming barriers to the adoption, adaptation, integration, scale-up 
and sustainability of evidence-based interventions, tools, policies, and guidelines,” 
highlighting the various aspects of implementation to ensure patient and population 
health benefit [3]. Within the scope of implementation science, NCI also highlights 
the value of studying strategies to stop or reduce (“de-implement”) the use of prac-
tices that are ineffective, unproven, low value, or harmful.

Why focus explicitly on studying implementation? In a 2000 review, Balas and 
Boren [4] delineated the pathway from original research to the implementation of 
scientific findings in practice. They included research on health interventions for a 
variety of diseases and defined implementation as 50% uptake in eligible popula-
tions. They accounted for the various steps in the pathway from research to imple-
mentation, including the submission, acceptance, and publication of findings; the 
use of evidence in systematic reviews; the development of guidelines and recom-
mendations; and the ultimate uptake of those guidelines and recommendations in 
practice. They estimated the time it takes for each of these steps, as well as ways that 
evidence is lost in the process (e.g., small studies not getting published or incorpo-
rated into reviews, poor indexing). They found that it takes approximately 17 years 
for 14% of original research to benefit patients. As a public health community 
addressing urgent health needs, implementation science can provide a valuable tool 
to bridge that research to practice gap.

To ensure that evidence and evidence-based interventions are used and reach the 
relevant populations, implementation efforts should:

 1. Determine whether the intervention can be adopted by the different health sys-
tems or communities who can benefit. Is it feasible, acceptable, and appropriate 
for those settings and populations?

 2. Identify and train practitioners who can deliver the intervention.
 3. Make certain that trained practitioners can incorporate the intervention into their 

routine practice by providing the necessary supports, which might be technical 
assistance, clinical reminders, staff resources, or financial incentives.

 4. Ensure that the intervention can reach everyone who could potentially benefit 
from it.

If we do not account for each of these steps (as well as challenges with equitable 
access, adequate adherence, appropriate dosage, and maintenance), our interven-
tions are unlikely to benefit the populations we aim to serve [5]. Implementation 
science seeks to build the knowledge base on how best to address these critical steps.

In contrast to traditional clinical trials, which often focus on understanding what 
evidence or evidence-based intervention can improve specific health outcomes, 

G. Neta



145

implementation science focuses on understanding how those evidence-based inter-
ventions can be adopted, implemented, and sustained to ensure their value in prac-
tice [6]. Without understanding the strategies that will support the capacity for 
cancer control interventions to be delivered in a variety of settings, including health 
care and community settings, interventions cannot be guaranteed to have the 
intended health benefits. Implementation science focuses on understanding which 
strategies can ensure that our interventions are deemed feasible to be delivered, that 
they are acceptable to populations using them, that they penetrate into the systems 
and communities using them, that they can reach all eligible populations, that they 
are sustained over time, and that they have high rates of uptake. These implementa-
tion outcomes, defined by Proctor and colleagues [7], are what the field seeks to 
maximize. By focusing on the strategies to meet these implementation outcomes, 
we can ensure that our interventions have the intended population health impact.

Several reviews have been published about strategies [8, 9] that enhance the 
adoption, implementation, and sustainability of an intervention. Some examples 
include strategies to educate or train practitioners to effectively adopt and deliver an 
intervention; strategies to ensure practitioners can incorporate interventions into 
their work flow or integrate them into their community settings; evaluative and iter-
ative strategies to ensure implementation fidelity; and strategies to adapt interven-
tions for a specific context. Which strategy to select depends on the barriers to be 
overcome, the resources that can be leveraged, and the stakeholders who will be 
involved [10].

Implementation science hinges on understanding the multilevel context in which 
implementation occurs and engages stakeholders to ensure that strategies address 
the critical barriers; are feasible, acceptable, and appropriate; and are likely to be 
integrated, sustained, and scaled. We need to consider all the levels that may influ-
ence implementation beyond the interaction between a consumer and practitioner. 
The clinic, organization, system, or community where that practitioner works is 
critical to understanding and supporting implementation efforts. Without account-
ing for these broader contexts, we risk exacerbating disparities and health delivery 
gaps, potentially ignoring populations with less access to care and fewer resources. 
Strategies that support implementation at these broader levels should be used, 
including strategies to support organizational change and strategies to get communi-
ties and municipalities, states, and nations to support the implementation of evi-
dence and evidence-based interventions.

Implementation science relies on several core components. First, theories and 
frameworks are used to help understand factors that influence implementation pro-
cesses and how best to address challenges to the adoption, implementation, and 
sustainability of effective interventions. An interactive webtool (https://
dissemination- implementation.org/) can help researchers and practitioners select 
and use appropriate theories or frameworks to address a given practice gap. Second, 
stakeholder engagement at multiple levels (i.e., clinic, organization, community, 
state) to address a practice problem can ensure that the development, selection, and 
implementation of an effective intervention will be a good fit for the relevant popu-
lations and settings. Furthermore, stakeholders can help to inform the necessary 
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adaptations that may be needed, while still maintaining the integrity or “core” com-
ponents of the intervention. Third, valid and reliable measures of implementation 
outcomes provide a means for evaluating the success of our efforts. These include 
measures of acceptability, adoption, appropriateness, costs, feasibility, fidelity, pen-
etration, and sustainability [7], and they can be measured at multiple levels includ-
ing at the provider, organization, community, and policy levels. Fourth, rigorous 
methods and study designs allow us to make generalizable observations about our 
implementation efforts. Brown et al. [11] have described a variety of study designs 
and methods used in the field.

NCI has been soliciting implementation studies since 2003 through a range of 
funding opportunity announcements. At first, NCI-funded grant supplements 
focused on the implementation of tobacco control programs. However, the chal-
lenges of implementing evidence-based interventions span across cancer control 
and other health areas. Thus, beginning in 2005, NCI worked with other institutes 
and centers across the National Institutes of Health (NIH) to issue funding opportu-
nities in implementation science [3]. Given that implementation challenges are not 
unique to a specific area of health, these trans-NIH funding opportunities can help 
build solutions to overcome the limited use of evidence in practice.

To date, over 300 grants have been funded through these trans-NIH funding 
opportunities in implementation science, and over 90 of these by the NCI alone. 
NCI-funded grants span topic areas across the cancer control continuum, including 
studies of effective training models for implementing health-promoting practices 
afterschool; the use of technology to scale-up an occupational sun protection policy 
program; strategies to increase colorectal cancer screening rates in community 
health centers; and strategies to facilitate and maintain universal lynch syndrome 
screening programs in different organizational contexts [12]. Historically, most 
NCI-funded studies in implementation science have focused on the best ways to 
adopt and implement evidence-based practices in cancer prevention and screening. 
In recent years, more studies have focused on uptake of evidence-based interven-
tions in cancer treatment and survivorship. However, gaps remain particularly in 
research on the best ways to sustain and scale evidence-based practices across the 
cancer continuum, as well as how to de-implement practices that are not evidence- 
based or are harmful or wasteful.

While implementation science is focused on studying how to implement evi-
dence and effective interventions, researchers can also consider implementation sci-
ence within the broader translational research continuum, and particularly in 
intervention development and effectiveness studies. For example, researchers could 
consider how to design an intervention that is more likely to be implemented. One 
way to do this is by incorporating research aims around implementation within 
effectiveness trials. As we design interventions, we can consider who will deliver 
and receive the intervention, and build in tests of the implementation strategies, 
alongside tests of their effectiveness, to see whether they can enable the interven-
tions to be used in practice. Curran et al. [13] laid out a road map for how to incor-
porate implementation aims into effectiveness studies. These 
effectiveness–implementation hybrid designs include research aims on both the 
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intervention’s effectiveness as well as its implementation. They propose rationales 
for different types of hybrid studies depending on which aims are the main focus.

With the launch of the Cancer Moonshot in 2016, implementation science has 
become an increasingly important priority for the NCI. Various Moonshot initia-
tives have focused on implementation science and the uptake of colorectal cancer 
screening and follow-up [14], symptom management in cancer survivors [15], and 
genetic testing and cascade screening in cancer patients and their families [16]. 
Additionally, seven Implementation Science Centers in Cancer Control have been 
funded to build infrastructure, develop and improve measures, and support studies 
across a range of cancer control challenges [17]. And in 2020, NCI for the first time 
has included implementation science as a strategic priority to advance cancer 
research and population health in its annual plan [18]. In addition to investing in 
implementation science through research grants, the NCI also supports training 
opportunities and initiatives to foster collaborations. One of these, the Implementation 
Science Consortium in Cancer, seeks to address major gaps in the field, including 
the integration of a health equity lens into the frameworks, methods, and measures 
we use. By advancing implementation science and concentrating on the how in 
addition to the what, we can ensure that cancer discoveries are able to most effec-
tively reduce the burden of cancer for Latinos.
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Chapter 13
Advancing E-health Interventions 
in Cancer Control and Survivorship 
for Hispanic/Latina Breast Cancer Patients

Sharon H. Baik, Joanna Buscemi, Laura B. Oswald, Diana Buitrago, 
Judith Guitelman, Francisco Iacobelli, Melissa A. Simon, Frank J. Penedo, 
and Betina Yanez

 E-health Interventions for Breast Cancer

Breast cancer is the most commonly diagnosed cancer among Hispanic/Latina 
women, and epidemiological data indicate that there are approximately 220,000 
Hispanic/Latina breast cancer survivors (BCS) currently living in the United States 
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[1]. Continued increases in the numbers of BCS are expected because of advance-
ments in early detection and cancer treatments. As such, there has been a greater 
focus on health-related quality of life (HRQOL), which represents the impact of 
health on one’s physical, functional, emotional, and social functioning. Compared 
to non-Hispanic/Latina BCS, Hispanics/Latinas report poorer HRQOL, worse 
symptom burden, and more cancer-related psychosocial needs [2–10]; 
Hispanic/Latina cancer survivors also report greater unmet needs than non- 
Hispanic/Latina White cancer survivors [11]. Furthermore, Hispanic/Latina BCS 
report greater unmet needs than both prostate and colorectal cancer survivors (OR 
2.33–5.86 [1.27–14.01]), with the highest unmet needs existing in the domains of 
psychological, health system and information, patient care and support, and physi-
cal and daily living [11].

Despite these documented disparities, few psychosocial interventions [12–14] 
have specifically targeted Hispanic/Latina BCS [2, 8, 15]. Research has demon-
strated the importance of culturally appropriate interventions, as they are more 
effective when tailored to a particular racial/ethnic group [16] and show moderate to 
large effects [17]. Specific Hispanic/Latina cultural beliefs and values such as 
familismo, marianismo, and personalismo may need to be considered, as they can 
indirectly impact health and well-being outcomes [18, 19]. Thus, there is a need for 
culturally and linguistically appropriate interventions that address the unique needs 
and specific concerns of Hispanic/Latina BCS.

E-health platforms are increasingly being used to deliver psychosocial and sup-
portive care interventions to cancer survivors, with preliminary data indicating ben-
efits for psychosocial outcomes and lifestyle behaviors [20, 21]. Broadly, e-health 
platforms refer to health services delivered through the use of information technol-
ogy, including the Internet and mobile and wireless applications. Notably, 
Hispanic/Latino individuals in the United States seek health information online at 
similar or higher rates than other racial/ethnic groups [22], and the use of smart-
phone technologies has increased with eight out of ten Hispanics/Latinos now own-
ing a smartphone [23]. E-health interventions reduce the need to travel for in-person 
cancer care and support, and they may be especially appealing to minority and 
underserved patients who may have more logistical barriers to accessing in-person 
cancer care. Therefore, harnessing technology-based interventions such as smart-
phone applications and additional e-health interventions has the potential to increase 
the accessibility of scalable, evidence-based supportive care interventions that are 
culturally and linguistically appropriate for Hispanic/Latina patient populations.

Despite the increasing use of e-health platforms to deliver programs for cancer 
patients and survivors, more studies are needed to evaluate their efficacy and effec-
tiveness, especially for racial/ethnic minority and underrepresented cancer patients. 
A systematic review revealed that the majority of available smartphone applications 
for cancer patients still lack evidence for their effectiveness [24]. Another recent 
systematic review identified 24 e-health psychosocial interventions for improving 
HRQOL in BCS, including six e-health platforms for health management and four 
mobile applications for physical activity [25]. A majority of these studies demon-
strated encouraging results, including improvement of health literacy, disease and 
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treatment knowledge, coping abilities, and social support [25]. However, some 
results were inconclusive, negative, or mixed. Furthermore, the feasibility and 
effectiveness of e-health platforms among Hispanic/Latina BCS have not been 
established, as only a handful of e-health studies have focused on Hispanic/Latina 
cancer patients and survivors [26]. Given the increasing focus on e-health platforms 
in the delivery of supportive care interventions, evaluating whether and how 
Hispanics/Latina BCS benefit from these programs is an essential step toward 
reducing documented cancer disparities.

To address this gap in the literature, our research team developed a culturally 
informed, evidence-based psychosocial smartphone application called My Guide to 
improve the HRQOL and symptom burden among Hispanic/Latina BCS who com-
pleted active treatment within the past 2 years. In this chapter, we briefly describe 
the development and evaluation of My Guide and discuss future directions for cul-
turally tailored e-health intervention platforms for Hispanic/Latina BCS and 
patients.

 My Guide

 Intervention Development

A key aspect of My Guide development was our existing partnership with the Latina 
Breast Cancer Association of Chicago [27]. This community organization provides 
educational and emotional support programs for Hispanic/Latina BCS and their 
families in the Chicagoland area. The goal of our partnership was to identify the 
highest priority needs of Hispanic/Latina BCS in the Chicagoland area and address 
those needs via a bilingual and culturally tailored smartphone application [27]. 
Guided by principles of community-engaged research [28], our team developed the 
My Guide smartphone-based intervention through an iterative process that began 
with meetings with our community partner to identify specific concerns of this pop-
ulation and relevant topics to include within My Guide.

Our team used an iterative process of developing My Guide to ensure that both 
the content and delivery of the material were relevant to Hispanic/Latina BCS. Our 
first step was to conduct field interviews with nine Hispanic/Latina BCS to obtain 
thematic information on the experiences of Hispanic/Latina BCS, specifically 
related to aspects of emotional and physical HRQOL during the transition from 
active breast cancer treatment to breast cancer survivorship. Important themes iden-
tified included managing symptoms and side effects, coping with cancer, impact of 
cancer on friends and family, financial concerns, and additional cancer-related 
resources for Hispanic/Latina survivors. These themes were used to inform the con-
tent development within the My Guide application. Cultural issues such as the 
importance of family values within the Hispanic/Latina communities, perceived 
stigma regarding illness perceptions and cancer, and language barriers were also 
integrated within the application.
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The second step in our iterative design process was to evaluate the usability of 
the initial prototypes of the My Guide application to ensure the appeal and ease of 
use among Hispanic/Latina BCS. We conducted two rounds of usability testing with 
28 college students and 9 Hispanic/Latina BCS. Results indicated high usability 
feedback among the Hispanic/Latina BCS with an average response of 4.23 out of 
a maximum of 5 (SD  =  0.9) on the usability questionnaire. Additionally, 
Hispanic/Latina BCS expressed a preference to be able to listen to the content 
within the application and to have less content or text in each section. Before tran-
sitioning to the next stage of development, participant feedback was integrated 
within application development [29]. Specifically, our team developed audio con-
tent that was embedded throughout the application, which allowed participants to 
choose to read or listen to the content in each section. The audio content also helped 
address concerns related to low literacy.

Our third step was to finalize the programming through a brief 4-week, single- 
arm field trial of the My Guide application with 25 Hispanic/Latina BCS [30]. 
Consistent with previous e-health intervention studies, we incorporated a weekly 
telecoaching protocol to enhance supportive accountability in using My Guide. 
From the initial trial, recruitment and retention rates exceeded 70%, participants 
used My Guide for an average of 9.25 hours across the 4 weeks (2.31 hours/week), 
and the mean score on the satisfaction survey was 65.91 out of a possible 70 points 
(range: 42–70), in which higher scores reflect greater satisfaction. Breast cancer 
knowledge significantly improved across time (d = 0.59), and there was a trend for 
improved HRQOL over the course of 4 weeks that did not reach statistical signifi-
cance. There were several key lessons learned from our field trial. For example, we 
observed that most eligible patients had their own smartphones, with less than 20% 
of study participants relying on a study-issued smartphone. Additionally, approxi-
mately half of the study participants engaged with My Guide at the recommended 
levels of weekly use (2 hours/week). Based on this observation, our team recom-
mended future use of a stepped-care telecoaching protocol to minimize calls for 
those meeting adherence goals and to provide more support for those struggling to 
meet study usage goals.

 Pilot Randomized Controlled Trial (RCT)

Following the single-arm field trial, our team conducted a pilot RCT to evaluate the 
feasibility, acceptability, and preliminary efficacy of My Guide relative to an 
attention- control condition. Thus, we developed a second smartphone application 
titled My Health [31]. Both My Guide and My Health were web-based applications 
accessible on smartphones as well as computers and tablets, and available in English 
and Spanish. Similar to attention-control content used in other psychosocial inter-
vention studies among cancer populations [32, 33], we designed My Health to pro-
vide easy-to-understand and evidence-based recommendations for promoting 
healthy lifestyles (e.g., nutrition, physical activity, prevention of chronic illness).

S. H. Baik et al.



153

Study Procedures Participants completed a baseline (T1) survey of sociodemo-
graphic information, primary intervention outcomes (i.e., symptom burden, 
HRQOL), and secondary intervention outcomes (i.e., nutrition, physical activity). 
Participants were randomized 1:1 to My Guide or My Health for 6 weeks and were 
encouraged to use their assigned smartphone application for 2 hours/week. 
Follow-up surveys were administered immediately post-intervention (T2) and 2 
weeks after the T2 assessment (T3). Similar to the single-arm field trial, we used a 
telecoaching protocol to encourage participants’ weekly use of their assigned appli-
cation [30, 34]. All participants received telecoaching calls in their preferred lan-
guage before Week 1, Week 2, and Week 6 of the intervention. In the remaining 
weeks, a stepped-care approach informed the need for additional telecoaching, with 
90 minutes of application use in a given week (out of the recommended 2 hours) 
used as the threshold.

Results and Discussion Of 80 participants enrolled and randomized, 2 were lost to 
follow-up (one from each condition) and 78 were analyzed (My Guide: n = 39, My 
Health: n  =  39). Sociodemographic and clinical characteristics did not differ 
between study conditions. Participants were an average of 52.54  years old 
(SD = 11.36). Most participants were born outside the United States (71%), reported 
Mexican ancestry (64%) and preferred to communicate in Spanish (64%). More 
than half of the participants had a high school education or less (54%) and an annual 
household income of <$25,000 (53%). Most participants had stage II disease (41%) 
and received chemotherapy (58%) and/or radiation therapy (71%).

Consistent with prior studies [32, 35–37], we considered a 70% recruitment rate 
and an 80% retention rate feasible. We also considered 90 minutes of application 
use per week feasible based on our single-arm field trial [30]. In this pilot RCT, we 
successfully recruited 79% of eligible women and retained 95% of enrolled partici-
pants through the T3 assessment, indicating good feasibility [38]. On average, par-
ticipants used the My Guide and My Health smartphone applications for 
86.58 minutes/week (SD = 66.08) and 72.80 minutes/week (SD = 62.57), respec-
tively, neither of which reached the 90 minutes/week threshold to indicate feasibil-
ity. However, average use exceeded 1 hour/week for both applications, which is 
more time than a patient might expect to spend individually with an in-person coun-
selor (typically 50-minute appointments once a week or less) [38]. Acceptability 
was evaluated at T2 with a survey assessing participant satisfaction with each smart-
phone application. The vast majority of participants were satisfied (My Guide = 97%, 
My Health  =  92%) and would recommend their assigned application to another 
woman with breast cancer (My Guide = 100%, My Health = 95%). Specifically, one 
participant stated, “I would recommend My Guide because I no longer feel alone. It 
helped with my side effects and helped me realize that others are going through the 
same thing,” and another said, “Of course I would recommend My Guide! While 
using My Guide you learn so much about everything and things that you didn’t even 
realize you didn’t know. I would love if everyone could have access to this informa-
tion.” Participants expressed that “My Guide is a form of support…” and “the videos 
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of other survivors and learning how to relax was so helpful to deal with my anxiety. 
How to manage my symptoms was very helpful as well.” In addition, most partici-
pants indicated that they would like to continue using the application for longer than 
the 6-week study period (My Guide = 92%, My Health = 84%) [38].

In terms of preliminary efficacy, we evaluated breast cancer symptom burden and 
HRQOL (primary outcomes) with the Breast Cancer Prevention Trial symptom 
questionnaire [39] and the Functional Assessment of Cancer Therapy-Breast [40, 
41], respectively. We assessed differences in symptom burden and HRQOL domains 
between study conditions over time using linear mixed-effects models controlling 
for language preference, education, and application use (i.e., whether or not the 
participant used their assigned application for an average 90 minutes/week). Across 
both study conditions, breast cancer symptom burden declined from T1 to T2 
(d  =  0.08), breast cancer well-being improved from T1 to T2 (d  =  0.20), and 
improvements in breast cancer well-being were maintained at T3 (d = 0.17) [38]. 
We also evaluated nutrition and physical activity (secondary outcomes) with the 
Brief Dietary Assessment Tool for Hispanics [42] and the International Physical 
Activity Questionnaire Short Form (IPAQ-SF) [43, 44], respectively. My Health 
participants reported a greater decrease in daily fat sources from T1 to T2 compared 
to My Guide participants (d = 0.30), and this was maintained at T3 (d = 0.47). In 
addition, participants in both conditions reported increased time spent walking from 
T1 to T2 (d = 0.31) [45].

To our knowledge, this was the first study to design and evaluate two culturally 
informed smartphone applications for Hispanic/Latina BCS, My Guide (interven-
tion) and My Health (control). Results demonstrated that the study procedures were 
feasible and acceptability was high for both applications. Both My Guide and My 
Health reported improvements in breast cancer symptom burden and breast cancer 
well-being over time; however, there were no differential effects between study 
conditions. Additionally, improvements in symptom burden were not sustained at 
the two-week follow-up assessment. These results suggest that technology-based 
interventions may facilitate engagement in care post-treatment among 
Hispanic/Latina BCS.

 My Guide for Breast Cancer Treatment

Throughout the field trial [30] and pilot RCT [38], many women reported that it 
would have been even more beneficial if they had access to their assigned applica-
tion during active breast cancer treatment. Additionally, My Guide participants 
expressed wanting more information about general health and lifestyle behaviors, 
while My Health participants wanted more information specific to breast cancer and 
coping strategies. To address this feedback, our team developed a new smartphone 
application, My Guide for Breast Cancer Treatment [46], for Hispanic/Latina 
women in active treatment for breast cancer.
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Given the high use of My Guide and My Health, both smartphone applications 
[31] were combined and content was adapted to be more relevant for Hispanic/Latina 
women currently receiving treatment for breast cancer. Notably, the My Guide for 
Breast Cancer Treatment intervention includes information specific to breast cancer 
and its treatment and symptom and stress management strategies, as well as content 
promoting healthy diet and physical activity for breast cancer patients during treat-
ment. Additional notable differences between My Guide and My Guide for Breast 
Cancer Treatment include a longer study period of 12 weeks versus 6 weeks, tai-
lored content, and gamification features. A 12-week intervention timeframe was 
selected as it is the expected length of adjuvant treatments, and prior behavioral 
interventions reported benefits in symptom burden and HRQOL after 10  weeks 
[47–49]. Additionally, this revised intervention highlights targeted content based on 
the participants’ concerns and needs, which are assessed every 2 weeks. Finally, 
participant adherence and motivation to use the My Guide for Breast Cancer 
Treatment application are reinforced by virtual awards based on different levels of 
weekly use (e.g., ribbon for 30 minutes/week, medal for 45 minutes/week, and tro-
phy for 60 minutes/week).

My Guide for Breast Cancer Treatment is currently undergoing evaluation among 
a sample of 60 Hispanic/Latina women in active treatment for breast cancer. 
Participants are randomized 1:1 to the intervention or enhanced usual care control 
condition, which in addition to care as usual includes educational materials regard-
ing breast cancer and survivorship from the National Cancer Institute [50] and a list 
of supportive care resources and organizations in the Chicagoland area. Control 
participants will be given access to My Guide for Breast Cancer Treatment after the 
study completion.

 Conclusion

With increasing technology access and use among Hispanics/Latinos in the United 
States [22, 23], e-health platforms provide an innovative opportunity to deliver 
more easily accessible, scalable, and tailored psychosocial and symptom manage-
ment interventions to those with limited access to culturally and linguistically 
appropriate supportive care resources. Growing evidence indicates high acceptabil-
ity of technology-based interventions among Hispanic/Latino cancer patients [26, 
51, 52]. However, few e-health interventions have been developed specifically for 
Hispanic/Latina BCS [2, 8, 15] despite documented disparities in HRQOL and psy-
chosocial outcomes [2–10]. Additionally, cultural and linguistic factors should be 
considered in terms of the design and delivery of e-health interventions for the 
Hispanic/Latino population [53]. For example, aside from language barriers, a num-
ber of cultural attitudes and beliefs may impact health behaviors and should be 
included in the intervention such as importance of family values, taking care of oth-
ers, gender roles, and relationship with the provider [53]. And given their high use, 
smartphones may be the optimal technology platform to deliver English and Spanish 
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evidence-based resources to address the unmet psychosocial needs of this under-
served population.

Using community-engaged approaches, our team developed a culturally 
informed, evidence-based psychosocial intervention, the My Guide smartphone 
application, which demonstrated feasibility, acceptability, and preliminary efficacy 
in improving breast cancer symptom burden and HRQOL over time. However, of 
note, there were no differential effects in outcomes between My Guide and the 
attention-control My Health application. Participants expressed wanting to have 
used their assigned application during active breast cancer treatment in addition to 
post-treatment. As such, our team expanded the scope and focus of My Guide to be 
relevant for Hispanic/Latina women in active breast cancer treatment. To the best of 
our knowledge, both smartphone applications (My Guide and My Guide for Breast 
Cancer Treatment) are among the first bilingual and culturally informed supportive 
care interventions for Hispanic/Latina women who completed or are currently 
undergoing active treatment for breast cancer. Technology-based supportive and 
behavioral interventions that focus on breast cancer treatment and self-management 
may improve patient engagement as well as patient-reported outcomes during active 
treatment for breast cancer and into survivorship. Additionally, the self-guided My 
Guide and My Guide for Breast Cancer Treatment applications may offer much 
needed patient support to Hispanic/Latina BCS. During patient interviews, some of 
our study participants expressed feelings of loneliness and difficulties obtaining or 
asking for support from their families, and often noted concerns of burdening their 
loved ones. Findings from other qualitative studies with Hispanic/Latina BCS have 
indicated family as the main source of support, but some have similarly noted feel-
ing alone and wanting more emotional support [2].

Our studies are expected to contribute to the limited cancer survivorship research 
in Hispanic/Latino communities and establish whether e-health interventions are 
feasible and effective for delivering supportive oncology interventions to this under-
represented patient population. Future studies should consider the inclusion of a 
social networking component, especially given the importance of and desire for 
more social support, as well as the integration of evidence-based, patient-centered 
tools into electronic health records. In addition, given the multiple components of 
these psychosocial interventions, the effect of each component should be individu-
ally evaluated in order to identify the most effective intervention elements on study 
outcomes. Finally, an additional area for future directions includes establishing the 
efficacy of My Guide and My Guide for Breast Cancer Treatment across a nation-
wide, diverse sample of Hispanic/Latina BCS. If found efficacious, future efforts 
will focus on disseminating the applications to Hispanic/Latino communities across 
the United States, increasing the public health impact among Hispanic/Latina 
women with breast cancer. And future research focused on implementing culturally 
appropriate interventions for Hispanic/Latina BCS should evaluate the cultural 
nuances at the system level as well. Given the lack of culturally tailored, evidence- 
based, e-health psychosocial interventions for Hispanic/Latina BCS, My Guide and 
My Guide for Breast Cancer Treatment may help bridge a gap in cancer care and 
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have the potential to reduce disparities in psychosocial outcomes among 
Hispanic/Latina BCS.
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Chapter 14
Impact of Obesity and Related Factors 
in Breast Cancer Survivorship Among 
Hispanic Women

Elisa V. Bandera, Chi-Chen Hong, and Bo Qin

 Introduction

Breast cancer is the leading cause of cancer death among US Hispanic women [1]. 
In Hispanic women, breast cancer tends to be diagnosed at an earlier age, at a more 
advanced stage, and with more aggressive phenotypes, compared to non-Hispanic 
Whites (NHW) [1], similar to what has been reported for African American/Black 
(referred to hereafter as Black) women [2]. Because Hispanics are the fastest grow-
ing group in the United States [3] and cancer survival is improving [4], the popula-
tion of Hispanic breast cancer survivors is increasing. However, this is an 
understudied population that is more vulnerable to cancer inequities as they tend to 
have lower socioeconomic status (SES) and poorer access to care [1]. Hispanic 
breast cancer survivors are also likely to experience increasing rates of obesity and 
related comorbidities, such as diabetes [5], which place further burden in their can-
cer care and survivorship.

Both Hispanic and Black women have a high prevalence of obesity [6] but have 
distinct patterns of obesity-related comorbidities and biomarkers [7–9]. Hispanic 
women are also more susceptible than other racial/ethnic groups to weight gain 
[10], which primarily results in abdominal accumulation of adipose tissue, with 
negative metabolic effects [11]. As a consequence, metabolic syndrome, insulin 
resistance, diabetes, and dyslipidemia are common among Hispanics [12, 13]. They 
have the highest prevalence of central obesity and metabolic syndrome of any racial/
ethnic group [10], which has been linked to an increased risk of aggressive breast 
cancer subtypes [14, 15]. Obesity and related comorbidities can impact breast 
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cancer treatment [16–18] but little is known about their independent impact on 
breast cancer treatment in Hispanic women. Obesity has also been shown to have a 
negative impact on patient-reported outcomes (PROs) including quality of life 
(QoL), fatigue, and lymphedema [19]; Hispanic women also experience poorer 
QoL after diagnosis [20, 21], but the role of obesity and related factors on PROs 
among Hispanic women is not well understood. Weight changes are common and a 
major cause of distress [22–24], with implications for comorbid conditions and 
potentially a factor in treatment adherence among cancer survivors.

 Obesity and Breast Cancer Treatment

Receipt of guideline-concordant care is associated with more favorable breast can-
cer outcomes, but both Hispanic and Black breast cancer patients experience reduc-
tions in treatment intensity compared to NHW [25]. Obesity contributes to 
underdosing due to dose capping [26, 27], and breast cancer patients with comorbid 
conditions are less likely to receive surgery, radiotherapy, and adjuvant chemother-
apy [28–31], and to be less adherent to hormonal therapy [32, 33]. The management 
and control of obesity-related conditions, such as diabetes and hypertension, may be 
particularly relevant since these conditions explain up to 30–50% of the survival 
disparity observed in Black breast cancer patients [10, 34–37]. Also, adherence to 
chronic disease medications, including statins for hyperlipidemia and oral medica-
tions for type 2 diabetes, declines during and after breast cancer treatment [38, 39]. 
Racial/ethnic differences exist in the prevalence and management of various comor-
bidities [40–42], treatments prescribed [41], and medication adherence [38, 43] and 
may have differential impacts on breast cancer treatment and PROs. The types of 
medications used to treat obesity-related conditions can also vary by racial/ethnic 
group. Hispanics are less likely than Black women to be prescribed a diuretic or 
calcium channel blocker for hypertension but are more likely to use a β-blocker 
[41]. To date, little is known about how management of comorbid conditions affects 
breast cancer treatment among breast cancer survivors, particularly in minority 
groups who have lower access to care [44, 45], but it is a key question given the 
clear link between comorbidities and poorer outcomes in breast cancer survi-
vors [18].

 Obesity and Patient-Reported Outcomes

Breast cancer survivors often develop symptoms and psychosocial effects related to 
their diagnosis and treatments. As a consequence, PROs such as cancer-related 
QoL, symptoms, and psychosocial factors are increasingly being considered key in 
cancer survivorship [46]. Because Hispanic women tend to have more advanced 
diagnoses and aggressive treatments [20], PROs are particularly important in this 
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population. Hispanic breast cancer survivors generally report worse mental, physi-
cal, and social QoL than NHWs after diagnosis [20], but most studies had small 
sample sizes, used a cross-sectional design, and had limited scope. Obesity and 
related comorbidities have been shown to negatively impact PROs [47–49], but 
associations are not well understood, and few studies have focused on Hispanic 
breast cancer survivors. Being overweight has been shown to be associated with 
better QoL, but being obese was associated with lower physical, but not mental 
health in a study among 69 Hispanic long-term breast cancer survivors in New 
Mexico [21]. In the Women’s Healthy Eating and Living Study, obesity was associ-
ated with both lower physical and mental health among Hispanic breast cancer sur-
vivors approximately 2  years after diagnosis (n  =  165) [50]. These results are 
intriguing and warrant further research to fully evaluate the impact of obesity- 
related factors on PROs, with consideration of a range of key factors among Hispanic 
breast cancer survivors.

 Feasibility of Assembling a Population-Based Hispanic Breast 
Cancer Survivors Cohort: The New Jersey Hispanic Breast 
Cancer Survivors Study (NJHBS) Pilot

With the long-term goal of evaluating the impact of obesity-related factors among 
Hispanic women after a breast cancer diagnosis, we conducted a pilot study to 
assess the feasibility of assembling a cohort study of Hispanic breast cancer survi-
vors in New Jersey and their willingness to donate biological specimens and engage 
in follow-up activities. The methodology used in the New Jersey Hispanic Breast 
Cancer Survivors Study (NJHBS) pilot was similar to that used in our established 
cohort of Black breast cancer survivors in New Jersey, the Women’s Circle of Health 
Follow-Up Study (WCHFS) [51], to allow direct comparisons of two populations 
vulnerable to cancer inequities.

 Methods

The WCHFS, described in detail elsewhere [51], is a population-based cohort study 
of Black breast cancer survivors, identified in ten counties in New Jersey through 
rapid case ascertainment by the New Jersey State Cancer Registry. Self-identified 
Black or African American women with newly diagnosed, histologically confirmed 
ductal carcinoma in situ (DCIS) or invasive breast cancer, aged 20–75 years with no 
previous history of cancer other than non-melanoma skin cancer, and able to speak 
and read English, were eligible to participate. Pre-diagnosis data on established or 
suspected risk factors for breast cancer, as well as a saliva sample and detailed body 
measurements, were collected during a baseline in-person interview approximately 
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9 months after diagnosis. Follow-up was conducted by recontacting cases annually, 
including two post-treatment home visits at approximately 24 months and 36 months 
post-diagnosis and a phone interview at ~48 and ~60  months post-diagnosis to 
obtain information on survivorship factors of interest, as well as to update medical 
and lifestyle information and ascertain new breast cancer events or other cancers. 
Annual linkage with the New Jersey State Cancer Registry provides information on 
clinical characteristics, treatment and other cancer events, and mortality outcomes.

The NJHBS pilot study used a similar methodology to that used in WCHFS with 
some differences due to budget constraints, including a more limited target area (6 
counties in New Jersey) and only one home visit for data collection. Because we 
were interested in assessing survivorship needs, the timing of the home visit for the 
pilot corresponded to the follow-up 1 visit in WCHFS (i.e., approximately 24 months 
after diagnosis). In the pilot, women who were proficient in English and/or Spanish 
were able to participate.

Methods for recruitment and data collection were similar to those in WCHFS 
[51]. After confirming eligibility, we scheduled a home visit to obtain informed 
consent, administered questionnaires using computer-assisted interviewing, and 
obtained body measurements and a saliva sample for DNA extraction using WCHFS 
protocols [51].

Validated scales and validated Spanish versions of questionnaires were used 
when possible. Acculturation was assessed in the NJHBS pilot using the Short 
Acculturation Scale for Hispanics (SASH) [52, 53], which includes 12 items with 3 
subscales: language use, media, and ethnic social relations. Responses to all items 
are given on a five-point Likert scale where 1 is “Only Spanish” and 5 is “Only 
English.” Low acculturation is defined as a SASH average score below 2.99 [52]. 
We also asked questions on migration status (foreign/US born), age at migration, 
and generation (e.g., first, second generation).

Breast cancer-related QoL was assessed in both the WCHFS and NJHBS pilot 
using the Functional Assessment of Cancer Therapy, Breast scale (FACT-B+4) [54], 
which is available in English and Spanish and has been validated in Hispanic popu-
lations [55, 56].

Remaining questions (e.g., sociodemographic factors and reproductive and med-
ical history) in the pilot questionnaire were translated by professional translators. 
Questionnaires were administered in the participants’ choice of language (i.e., 
English or Spanish), with the Spanish version administered by a bilingual Spanish- 
speaking interviewer.

 Results

Despite budget and time constraints in the NJHBS pilot study, we were able to 
recruit 102 Hispanic breast cancer survivors in approximately 5  months. This 
included time for New Jersey State Cancer Registry staff to identify potential par-
ticipants; request physician permission by mail to contact the patient, allowing 3 
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weeks for response; seek patient permission to release contact information to 
Rutgers Cancer Institute of New Jersey staff; and schedule and carry out a home 
visit with the participant. Among those with confirmed eligibility, the cooperation 
rate was higher in Hispanic women than in Black women (92% vs. 83%). The 
majority of participants in the pilot donated saliva (98%, same as in WCHFS), 92% 
said they were willing to donate a blood sample, and 95% were interested in partici-
pating in future studies. These rates suggest that Hispanic breast cancer survivors 
have high interest and willingness to participate in research studies.

As expected, based on New Jersey demographics [57, 58], almost half of the 
population was Caribbean (Fig. 14.1), with wide heterogeneity in country of origin. 
Approximately 61% said they were White, 20% Black, 23% Indigenous, and 19% 
mixed race. Acculturation was low in the NJHBS pilot study based on SASH [52], 
with 87% being foreign-born, 79% moving to the United States as adults, and 86% 
speaking only Spanish (data not shown). Compared to Black breast cancer survi-
vors, Hispanic breast cancer survivors were less educated (52.9% vs. 36.2% had a 
high school education or less), had lower income (50% vs. 36.2% with a household 
annual income <25K), were less likely to have health insurance (18% vs. 11%), and 
more likely to report that cancer had caused them financial hardship (61.7% vs. 
43.2%) (Table 14.1).

When we compared treatment information from the New Jersey State Cancer 
Registry on participants in the NJHBS pilot study with Black women in WCHFS, 
we found that Hispanic breast cancer survivors were more likely to not have surgery 
than Black breast cancer survivors (13.7% vs. 6.5%) despite being more likely to 
have invasive cancer, and those who did were less likely to have breast-conserving 
surgery (49% vs. 61%) (Table 14.1).
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Fig. 14.1 Hispanic origin in the New Jersey Hispanic Breast Cancer Survivors Study (NJHBS) 
Pilot (n = 102)
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Table 14.1 Demographic, clinical, and treatment characteristics of participants in the New Jersey 
Hispanic Breast Cancer Survivors Study (NJHBS) pilot and the Women’s Circle of Health 
Follow-Up Study (WCHFS)

Hispanic breast cancer survivors in 
NJHBS pilot

Black breast cancer survivors 
in WCHFS

n = 102 n = 720
Age at diagnosis (years)
20–40 8.8% 9.0%
41–60 57.8% 55.4%
61–75 33.3% 35.4%
Mean ± SD, years 53.6 ± 10.6 55.4 ± 10.8
Education
≤High school graduate 52.9% 36.2%
≥Some college 47.1% 63.8%
Household income 
<$25,000

50.0% 32.2%

No insurance since 
diagnosis

17.6% 10.7%

Marital status
Married 56.9% 34.4%
Widowed 6.9% 9.3%
Divorced/separated 31.4% 24.6%
Single/never married 4.9% 30.7%
Financial burden caused by cancer
Not at all/A little 38.2% 56.7%
Some/A lot 61.7% 43.2%
Stage
0 (DCIS) 12.5% 19.0%
I 43.2% 37.0%
II 34.1% 34.2%
III 7.9% 8.7%
IV 2.3% 1.1%
Grade
I/II 50.6% 57.2%
III/IV 45.2% 42.8%
Subtype
Luminal A 73.7% 61.8%
Luminal B 8.7% 13.9%
HER2-enriched 5.0% 5.2%
Triple-negative 12.5% 19.1%
Surgery
No surgery 13.7% 6.5%
Lumpectomy 49.0% 61.2%
Subcutaneous or total 
mastectomy

24.5% 21.5%

Radical mastectomy 11.8% 9.3%
Chemotherapy 52.0% 45.4%
Radiation therapy 54.9% 48.5%
Endocrine therapy 56.9% 43.5%
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Fig. 14.2 Comparing Participants in the New Jersey Hispanic Breast Cancer Survivors Study Pilot 
versus Black Breast Cancer Survivors in the Women’s Circle of Health Follow-Up Study. 1A (top): 
Distributions of weight status based on body mass index (BMI); 1B (bottom): Prevalence of obe-
sity and related comorbidities. BMI was calculated by measured weight and height at approxi-
mately 24 months after diagnosis in both populations

Hispanic and Black breast cancer survivors were shown to have different patterns 
of obesity and obesity-related comorbidities. As shown in Fig. 14.2, Hispanics were 
more likely to be overweight or obese overall (85% vs. 82%), but Black women 
were more likely to be severely obese. Central obesity (waist circumference > 88 cm) 
was higher in Hispanic women at every level of body mass index (BMI) (data not 
shown). Overall, excess body fat was high in both groups, with 77.4% of Hispanic 
and 85% of Black breast cancer survivors having >35% percent body fat, and 68% 
of both Black and Hispanic women having central obesity (waist-to-hip ratio > 0.85) 
(data not shown). Hispanics were more likely to have diabetes (28.4% vs. 22.3%) 
and hypercholesterolemia (51% vs. 47%), while Black women were more likely to 
have hypertension (58.4% vs. 36.3%), but all these obesity-related comorbidities 
were highly prevalent in both groups. These differences may result in different met-
abolic consequences relevant to disease prognosis. Further work is needed to under-
stand the complex impact of obesity on various breast cancer subtypes and the 
mechanistic pathways relevant to disease prognosis that may be differentially 
affected by obesity and related comorbidities across different racial/ethnic popula-
tions [59].
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We compared breast cancer-related QoL measures using the FACT-B scales [54–
56] among Hispanics and Black breast cancer survivors participating in the NJHBS 
pilot study and WCHFS. Physical, social/family, functional, and emotional well- 
being, and overall QoL scores (Fig. 14.3) were consistently lower among Hispanics. 
Obese Hispanic breast cancer survivors had the lowest QoL scores and particularly 
lower physical and functional well-being. Over 50% of Hispanic and 33% of Black 
breast cancer survivors said that they were bothered by weight changes, which 
affected their QoL scores. In future analyses, we plan to explore explanations for 
these findings by evaluating predictors of QoL in both populations and whether 
associations with BMI persist after adjusting for other factors.

Fig. 14.3 Health-Related Quality of Life Measures Among Obese and Non-Obese Women 
Comparing Participants in the New Jersey Hispanic Breast Cancer Survivors Study Pilot versus 
Black Breast Cancer Survivors in the Women’s Circle of Health Follow-Up Study
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 Summary

Our feasibility study among Hispanic breast cancer survivors demonstrated that 
Hispanic breast cancer survivors are very willing to participate in cohort studies and 
to donate biospecimens, consistent with what has been reported by others [60, 61]. 
We also found high financial distress due to cancer and intriguing treatment differ-
ences between Hispanic and Black breast cancer survivors. Obesity, central obesity, 
and comorbidities were highly prevalent in both populations, with Hispanic breast 
cancer survivors having higher rates of central obesity at each BMI category and 
higher rates of diabetes. Consistent with the few studies addressing QoL in Hispanic 
breast cancer survivors [20], we found lower overall breast cancer-related QoL 
scores for Hispanic breast cancer survivors, particularly for obese women.

Hispanics are a genetically admixed population with European, Indigenous 
American, and African Ancestry [62]. Historical factors account for the wide varia-
tions in admixture, with Puerto Ricans and Dominicans showing the largest propor-
tion of African ancestry, while Mexicans show large proportions of Indigenous 
ancestry [63]. Genetic ancestry has been correlated with obesity-related physiologic 
measurements, adiposity, and risk of obesity-related comorbidities, including dia-
betes and hypertension among Hispanic and Black populations [64–70]. African 
admixture has been associated with BMI in Black women, but among Hispanic 
women, Indigenous American ancestry was strongly associated with waist-to-hip 
ratio, but not BMI [71]. Given this heterogeneity in obesity phenotypes and genetic 
ancestry, future studies need to address how genetic ancestry, obesity phenotypes, 
and related comorbidities affect aggressive breast cancer presentation, treatment, 
and survivorship factors by race/ethnicity.

Unfortunately, the heterogeneity of Hispanics is often raised by reviewers as a 
significant weakness when evaluating research in this population, as a single study 
is unlikely to have statistical power to evaluate associations by subgroups based on 
country of origin. However, there are unifying cultural themes across different sub-
groups (e.g., family values, religion/spirituality, perception of health and sickness), 
and only by starting to collect data on Hispanic breast cancer survivors, we will be 
able to dissect if indeed there are differences in the way breast cancer affects patient- 
reported outcomes and prognosis by Hispanic origin in the future and the complex 
interactions between race/ethnicity, culture, and ancestry. Despite increased interest 
in survivorship research, there is still a critical need to understand and address the 
needs of Hispanic breast cancer survivors, a growing and vulnerable population.
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Chapter 15
A Strength-Based Approach to Cancer 
Prevention in Latinxs

Marisa S. Torrez-Ruiz, Sandra Soto, Nanette V. Lopez, 
and Elva M. Arredondo

 Latinxs in the United States

Latinxs make up 17.7% of the US population, and this percentage is projected to 
increase to 23% by 2035 [1]. The rapid growth of the Latinx population in the US 
highlights the need to understand the lifestyle practices associated with the burden 
of chronic diseases like cancer. An estimated 18% of cancer cases in the United 
States are related to physical inactivity, poor nutrition, alcohol consumption, and 
adiposity [2]. Despite having lower socioeconomic status (SES) compared to other 
racial/ethnic groups, many chronic diseases are observed to be lower in Latinxs, a 
pattern often referred to as the Hispanic Paradox [1, 3–5]. As Latinxs acculturate to 
US culture, their risk for chronic disease increases [6]. As such, understanding the 
cultural and behavioral patterns of recent immigrants may shed light on the protec-
tive behavioral practices that may explain the better-than-expected health outcomes 
in this community. This chapter highlights the core cultural values among Latinx 
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populations that may buffer the impact of low SES on lifestyle behaviors like physi-
cal activity and diet. These values include personalismo (e.g., formal friendliness), 
familismo (e.g., strong family values), collectivism, and aspects of acculturation. 
The following sections describe the potential buffering effects of these cultural fac-
tors on health outcomes in Latinx communities.

 Bidimensional Aspects of Acculturation and Their Influence 
on Health

Acculturation is the change in an individual’s attitudes, behaviors, and values from 
the culture of origin to the dominant or host culture; acculturation can influence 
disease risk through stress-induced exposures and the adoption of unhealthy behav-
iors [7, 8]. Some behaviors related to acculturation, such as increased physical 
activity during leisure time, can also decrease the risk of disease [9]. The process of 
acculturation is multi-faceted and can occur at the physical, biological, political, 
economic, and societal levels [10]. Some argue that acculturation is not a linear 
process and that individuals can maintain elements of their own culture while simul-
taneously adopting elements of the dominant culture (e.g., biculturalism) [11]. 
Other bidimensional aspects of acculturation include assimilation into the dominant 
culture, maintenance of the traditional culture, and marginalization (e.g., rejection 
of both the traditional and dominant culture). These processes of cultural acquisi-
tion and other cultural aspects of the Latinx heritage can contextualize the health 
practices of Latinxs to inform interventions.

 Reframing Latinx Health Using a Strength-Based Approach

Strength-based research posits that individuals, groups, and organizations have 
strengths, and researchers could use this information to inform the development of 
health programs that aim to protect communities from chronic diseases [12]. 
Strength-based research is a counterpoint to the more traditional approach where 
intervention/prevention strategies are informed by the deficits of participants (e.g., 
low education) or communities [13]. The advantage of strength-based research is 
that it can enhance individuals’ agency and empower communities to achieve and 
maintain recommended health practices [14]. Originally implemented in the field of 
social work, strength-based approaches have been used with greater frequency in 
psychology and public health. Using a strength-based framework to inform inter-
vention research can empower individuals and re-affirm their cultural identity. 
Cultural identity, which often includes an individual’s racial/ethnic or geographic 
origins, is also hypothesized to be associated with health-protective behaviors [15].
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Latinx culture has many positive aspects that promote health and serve as protec-
tive factors. Cultural elements such as collectivism, personalismo, and familismo 
can be considered strengths as opposed to deficits or risks to health. When cultural 
strengths are recognized, they can be leveraged to increase the relevancy for indi-
viduals to engage in research and health programs. The incorporation of Latinx 
cultural practices and values into patient care and public health interventions may 
also increase health management behaviors. For example, the inclusion of cultural 
components such as language, values, and beliefs can influence medical mistrust, 
patient-provider communication, and adherence behaviors for Latinxs [16].

 Latinx Cultural Strengths

 Collectivism

Latinxs living in the United States are a heterogeneous group, with diverse attitudes, 
values, and beliefs. Within the context of the overall group, Latinx populations are 
collectivistic and prioritize the welfare of the group over the well-being of individu-
als within the group. Distinguishing features of collectivism include interdepen-
dence within members of the group and fostering social relationships that establish 
reciprocal obligations [17]. Social organization within collectivism is typically hier-
archical, with all members of the group fulfilling roles that support the goals of the 
group. Health programs that build on collectivism and are group based have demon-
strated positive outcomes in Latinx communities [18, 19].

 Familismo

Within the overarching system of collectivism is familismo, which stresses the 
importance of social cohesion among the family unit and is one of the core cultural 
values for Latinxs [20, 21]. Familismo, as it is referred to in Latinx culture, is a 
multidimensional system of beliefs and values that emphasizes the connection to 
family, group harmony, respect (respeto), and obedience. The family unit is consid-
ered the primary “in-group” and can include the nuclear and extended family. 
Familismo encompasses social cohesion behaviors and structural values including 
frequent socialization and consultation with members of the family. For Latinxs, 
familismo is hypothesized to be a protective factor that minimizes risks related to 
physical health and could help explain some of the positive health outcomes between 
foreign-born and US-born Latinxs [22]. Health programs can build on this cultural 
aspect by engaging family members when addressing an individual’s health to 
increase support and reinforcement of health guidelines and recommendations.
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 Personalismo

Personalismo refers to the value of personal relationships with an emphasis on 
friendliness and trust [22, 23]. Valuing interpersonal relationships may be one of 
many reasons why the promotora model has been successful in influencing behav-
ioral outcomes in Latinx communities. Because promotoras are integrated and 
trusted members of their community, they can motivate individuals to engage in 
behavioral change based on cultural understanding and social support [24]. 
Promotoras can facilitate the cultural currency needed to achieve desired results or 
health outcomes of an intervention.

 Health Practices Evident in Recent Immigrants

The following sections describe the hypothesized protective role of cultural strengths 
on health practices for behaviors related to diet and physical activity.

 Dietary Intake

Healthy dietary patterns are linked to reduced cancer risk [25, 26]. Among the three 
most common forms of cancer (breast, colorectal, and prostate), diets rich in fruits, 
vegetables, whole grains, fiber, and fish can reduce cancer incidence and increase 
survival [25]. The nutritional value of foods consumed by recent Latinx immigrants 
declines with acculturation to US culture [27–30]. Specifically, studies show that 
less acculturated Latinxs consume more fruits, vegetables, whole grains, seafood, 
and plant proteins, and less sodium than more acculturated Latinxs [31, 32]. These 
findings are consistent with those of a systematic review of the dietary intake of 
Latinxs showing that less acculturated Latinxs consumed fewer sugary foods and 
sugar-sweetened beverages; and more fruits, rice, and beans compared to their 
acculturated counterparts [30]. Described below are family-related behaviors that 
may contribute to healthier nutritional intake among less acculturated Latinxs, who 
exhibit an array of protective dietary behaviors that contribute to the quality of foods 
consumed, including the frequency of consuming away-from-home foods, home- 
cooked meals, grocery shopping, and meal sharing.

Away-from-Home Foods Away-from-home eating includes consuming foods 
purchased at fast food and full-service restaurants, pre-prepared foods from grocery 
stores, and foods obtained from friends or relatives [33]. Among Latinxs, consum-
ing away-from-home foods less frequently is associated with higher diet quality 
[34]. More acculturated Latinxs also tend to consume more fast food than less 
acculturated Latinxs [30].
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Home-Cooked Meals One potential reason for lower away-from-home food con-
sumption among less acculturated Latinxs is their emphasis on cooking meals at 
home. In the time-use study by Sliwa et  al., over 90% of first-generation Latina 
mothers prepared foods at home in the previous 24 hours, compared to approxi-
mately 75% of third-generation mothers [35, 36]. Increased time spent preparing a 
meal may indicate greater cooking skill and less reliance on ready-to-eat foods, both 
of which are related to healthier food intake [37–39].

Grocery Shopping Grocery shopping is also an important indicator of cooking at 
home, which is associated with lower consumption of daily calories, fat, and sugar 
[40]. Using language as a proxy for acculturation, findings from the National Health 
Nutrition Examination Survey (NHANES) study show that purchases at grocery 
stores over 30  days were higher among Spanish-only speakers ($450) versus 
English-only speakers ($369) [36]. These studies suggest greater grocery shopping 
behaviors among Latinxs who are less acculturated to the United States.

Sharing Meals Sharing meals as a family is a dietary practice evident in less accul-
turated Latinos [41]. This behavioral practice acts as a protective factor as family 
meals versus individual meals are more likely to be healthier (e.g., include a variety 
of fruits and vegetables), provide for emotional connection among family members, 
and enable parents to model healthy eating behaviors [42].

 Gender and Family Influences on Dietary Practices

The role Latinas play in planning, purchasing, and preparing meals may be a key 
reason why less acculturated Latinx families eat healthier [43–45]. Many Latina 
immigrant mothers preserve their traditional dietary patterns after immigrating to 
the United States where they incorporate fresh produce into their meals [46]. As 
such, Latina mothers’ healthy food practices can positively influence their chil-
dren’s eating and food preferences [35, 45, 47, 48]. Latinx children can also influ-
ence the dietary practices of family members. For example, Latino mothers who 
have a bicultural versus an assimilated child are more likely to eat vegetables and 
are less likely to consume sugary beverages and eat away-from-home meals [49]. 
These findings suggest that children can influence the dietary practices of their par-
ents and the type of influence may be dependent on the acculturation status of 
children.
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 Culture and Physical Activity

 Physical Activity

Physical inactivity has been linked to bladder, colon, esophageal, kidney (renal 
cell), and stomach (gastric) cancers [50]. Physical activity is a modifiable factor that 
can help to decrease the risk of obesity and other related comorbid diseases. Active 
individuals may experience a 10–25% reduction in relative cancer risk in compari-
son to minimally active individuals [51, 52].

 Active Transportation

Levels of physical activity among Latinxs will vary by acculturation status [53]. 
Among less acculturated Latinxs, exposure to US culture may decrease behaviors 
that were commonly practiced in the country of origin [54]. Behaviors such as com-
pleting errands by foot and the use of public transportation are often replaced by 
increased automobile use through the process of acculturation. Dependency on a 
vehicle may also be associated with neighborhoods that have limited infrastructure 
and are less walkable or safe to engage in physical activity [55]. Given the benefits 
of physical activity against cancer risk, public health programs may want to con-
sider active transport (e.g., walking school buses) as an appealing and viable inter-
vention option for diverse communities [56, 57].

 Interventions That Build on the Strengths of Latinx Culture

Figure 15.1 outlines the ways in which behavioral interventions can integrate Latinx 
cultural factors.

 Harnessing the Positive Aspects of Familismo

Although stressors from work and education may impact the division of responsi-
bilities among family members, familismo may increase support for engaging in 
healthy behaviors. Research indicates that family support improves Latinx women’s 
self-management of diabetes care, including increased physical activity and healthy 
dietary behaviors [55]. Several obesity-prevention programs that draw on familismo 
and engage family members have been successful. For example, Active and Healthy 
Families (Familias Activas y Saludables) recruited parent-child dyads to participate 
in 10 weekly 2-hour-long group sessions that addressed culturally relevant topics 
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•Fosters social relationships with 
members that support the goals 
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Fig. 15.1 Latinx cultural elements, intervention approaches, and outcomes. The first segment 
depicts a three-tiered socioecological model with ascending nested levels of personalismo, 
familismo, and collectivism. The second segment describes Latinx cultural elements at each level 
and their hypothesized protective factors. The third segment introduces intervention approaches 
for implementing the values into practice, and the fourth segment describes potential short- and 
long-term outcomes of Latinx practices

including parenting practices, dietary behaviors, immigration, and stress [55]. 
Another successful program that harnessed family relationships was Entre Familia 
[58]. This intervention was delivered by promotoras (community health workers) 
via home visits and telephone calls and was successful in increasing children’s 
reported intake of a variety of vegetables and mothers’ diet quality [58, 59]. Finding 
common ground through communication and shared experiences to engage family 
members in healthy practices may ultimately lead to increased familial bonds pro-
moting family health.

 Health Programs Embracing Collectivism and Personalismo

Studies that incorporate culturally specific values and beliefs, such as collectivism, 
may be more effective for their intended populations [60]. For Latinxs, the promo-
tion of physical activity through group-based programs led by promotores in com-
munity settings has resulted in increased physical activity among Latinxs [61, 62]. 
The successes of these programs are, in large part, due to the promotores’ ability to 
engage and interact with community members and participants receiving social sup-
port from and feeling connected to other group members.
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 Challenges, Opportunities, and Future Directions

Current challenges to advancing the science for Latinx individuals include access to 
care and financial constraints, which have been further exacerbated by the COVID-19 
pandemic disproportionately impacting communities of color [63]. Many Latinx 
individuals have experienced increased risk and occupational exposure due to the 
nature of service-related jobs [61]. There has also been an increase in loss of 
employment and associated benefits, such as health insurance. For these reasons, 
recruitment for intervention studies may be especially challenging, as individuals 
are prioritizing more critical needs for the survival and prosperity of their family. 
Public health practice and research will also experience challenges due to the cur-
rent political climate and social upheaval in our society related to the targeting and 
mistreatment of individuals of color [64]. This may contribute to health disparities 
already present among those with limited resources. Considering the challenges in 
front of us, it is essential that we connect with community groups to enforce the 
infrastructure and relationships that existed before the pandemic and to encourage 
their continued partnerships in health with providers, researchers, and healthcare 
systems.

 Creating Future Opportunities Using Cultural Strengths 
to Advance the Science

To advance the health of Latinxs, health interventions need to build on the protective 
factors associated with Latinx health while recognizing the nuances specific to risk 
within the culture. The cultural aspects of familismo, collectivism, personalismo, 
and other shared values should be integrated into the design and practical applica-
tion of research because they may serve as potential mechanisms of action related 
to health prevention, risk, and management behaviors. Community-based interven-
tions that are implemented in churches, non-profit organizations, neighborhood 
clinics, and other community-endorsed establishments are effective because they 
are trusted sites for participants which align with the value of personalismo. With 
recruitment and participant engagement being the most challenging aspects of can-
cer prevention and treatment studies, community-based studies can be a key compo-
nent to the advancement of health among Latinxs, especially now. Knowledge and 
understanding of the local community will also aid in the dissemination of informa-
tion and the advancement of prevention efforts.
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Chapter 16
Overcoming Clinical Research Disparities 
by Advancing Inclusive Research

Melissa Gonzales

 Better Science and Better Medicine

To deliver the personalized medicine of tomorrow and advance better health out-
comes for all, today’s clinical research must reflect current demographic trends and 
include more underrepresented populations, including members of the Hispanic 
community. Currently, Hispanics are the youngest and largest minority group in the 
United States [1], yet they represent only 1–8% of patients enrolled in US clinical 
trials [2]. The lack of participation in clinical trial research, coupled with systemic 
factors such as higher unemployment rates [3] and higher likelihood to be uninsured 
[4], means that many Hispanic communities are being left behind and do not have 
equal opportunities to access investigational medicines and contribute to medical- 
scientific progress.

Throughout the COVID-19 pandemic, communities of color have experienced 
disproportionately negative outcomes compared to Whites. Data from the Centers 
for Disease Control and Prevention show that Hispanic and Black people are nearly 
three times as likely to become hospitalized by COVID-19 and are nearly twice as 
likely to die from the virus as non-Hispanic Whites [5]. Without significant partici-
pation in clinical research from underrepresented groups, it will be much more dif-
ficult to develop novel treatments and therapies that will be effective for all racial 
and ethnic backgrounds.

Improving health outcomes for our most vulnerable communities must be a coor-
dinated effort among the healthcare industry, clinical researchers, academia, advo-
cacy organizations, and policymakers. To make meaningful progress, the entire 
healthcare ecosystem needs to work together to reduce disparities in clinical 
research participation for underrepresented groups, improve patient access to 
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clinical research, elevate patient-centric development, and enrich the quality of clin-
ical information available in the development of personalized healthcare.

 Advancing Inclusive Research

Genentech is deeply committed to addressing health disparities and believes all 
patients should have access to the best care and treatment available. As a founder of 
the biotech industry, Genentech envisions a world where all individuals can experi-
ence the full potential for their health and well-being while enabling a future of 
science that is more diverse, inclusive, and equitable.

To deliver on this vision, Genentech developed Advancing Inclusive Research, a 
US-focused and cross-organizational initiative to ensure clinical trial participants 
are representative of broader patient populations so that everyone with serious and 
life-threatening diseases has the opportunity to benefit from investigational medi-
cines and enrich understanding of clinical and genomic data to inform science and 
personalized healthcare. As a Latina who is passionate about addressing cancer dis-
parities impacting my community, my family, and future generations of Latinos, 
Advancing Inclusive Research is more to me than just an initiative. It is a moral 
obligation and a scientific imperative.

 Insights into Action

Advancing Inclusive Research is grounded by three strategic pillars. First and fore-
most, Genentech’s clinical development strategy is to expand inclusion of diverse 
patient populations. Second, we aim to generate insights from meaningful data. 
Third, we are committed to working with others and positioning Genentech and 
Roche as a trusted external partner.

 Clinical Trial Strategy and Operations

Over the last 2 years, Genentech has reevaluated its clinical development strategy to 
determine how we could enable more clinical research participation. We began by 
selecting specific disease areas to pilot research based on needs in the respective 
therapeutic areas, the presence of known disparities, and where we believed we 
could have the greatest impact. While still in the early phases of these learnings, 
best practices will be applied to additional therapeutic areas.

Our clinical development strategy has also led to internal structural changes 
across the company, including a Chief Diversity Office and a health equity popula-
tion and science team to elevate awareness across all internal clinical study teams in 
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early- and late-stage development. We are educating clinical study teams on inclu-
sive research principles, with the goal of reflecting real-world populations in 
Genentech’s clinical trial enrollment.

Additionally, we are expanding our site networks to include some smaller, newer 
sites with more diverse catchment areas. As part of this process, we are asking clini-
cal trial site investigators and research staff to be deliberate about recruiting diverse 
patients and to help us identify barriers to participation so that we can support 
needed services such as transportation and child care during clinical trial appoint-
ments. We are currently working to implement a technology in all possible trials 
that would enable real-time and automated payments to patients in order to cover 
their out-of-pocket expenses.

Through these collective efforts, we are now poised to deliver clinical trials 
across our pipeline portfolio that imbed inclusive research principles, as well as 
innovative new studies that address health disparities specifically in communities 
of color.

 Scientific Insights and Personalized Healthcare

The concept of personalized healthcare is evolving into more individualized care. 
Today’s model of care delivery is still grounded in the idea of evaluating one patient 
segment, identifying one biomarker, and developing one treatment or therapy. The 
paradigm of the future will be built around a single patient and creating a compre-
hensive profile of that person to deliver truly individualized care. Two key compo-
nents that we plan to implement are leveraging key partnerships and identifying 
strategies to address the lack of diversity in genomic material available to scientific 
researchers.

To bring us closer to this reality, we aim to leverage Roche’s unique partnerships 
with Foundation Medicine (FMI) and Flatiron to provide data insights that can help 
us answer scientific questions, aid with trial recruitment, and engage diverse com-
munities to improve access to diagnostics and treatment.

Through genomic research, we can begin to identify those molecular drivers that 
can predict disease susceptibility, efficacy, or safety differences in response to treat-
ments in specific patient populations. For example, a 2014 genomic study of Latina 
women led to the discovery of a novel variant with protective effects that lowers the 
risk of breast cancer (for those with more Indigenous American ancestry) [6].

We realize that the benefits of genomic testing and genomic research will require 
education and building trust with communities of color. We aim to continue to iden-
tify trusted partners within the community to engage patients on these com-
plex topics.

16 Overcoming Clinical Research Disparities by Advancing Inclusive Research
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 External Partnerships

To move the inclusive research discussion from theory to an actionable path for-
ward, Genentech formed an interdisciplinary council focused solely on addressing 
disparities in clinical research. Founded in 2018, Genentech’s External Council on 
Advancing Inclusive Research has been instrumental in helping to develop strate-
gies to address disparities in research. The group is composed of physician thought 
leaders, academic researchers, specialty CRO executives, and patient advocates 
with expertise in oncology, ophthalmology, and neuroscience clinical care, research, 
and genomics. As subject matter experts who are uniquely positioned to affect strat-
egy, execution, and healthcare policies, they bring valuable insight from their col-
laborations with patient organizations, data-driven firms, research centers, 
regulators, and other stakeholders.

Key outcomes informed by Genentech’s External Council on Advancing 
Inclusive Research include the following:

• Development of an internal guidance document for study teams
• Revision of contract language to encourage inclusion of underrepresented 

patients
• Update of inclusion/exclusion criteria to be more inclusive of patients with 

diverse ethnicity

These efforts have been instrumental in implementing changes across our clini-
cal development teams.

Patient and Advocacy Communities Patient engagement has and continues to be 
a critical factor in the success of Advancing Inclusive Research. Genentech has a 
long history of partnering with patients and advocacy groups across oncology, oph-
thalmology, neurology, and PHC, in the United States and globally. Genentech’s 
work with patient advocacy groups helps to build trust in the healthcare ecosystem, 
and it deepens the company’s understanding of a patient’s journey.

Policymakers and Regulatory Agencies Advancing Inclusive Research also 
relies on collaboration with policymakers and regulatory agencies. Genentech is an 
active participant in key discussions around policies that address obstacles that have 
previously prevented communities of color from participating in clinical research, 
such as out-of-pocket costs.

 Conclusion

Our goal at Genentech is for all people to achieve a future of personalized health-
care. In order to deliver on the promise of precision medicine, we must provide the 
right treatment, to the right patient, at the right time.
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Reflecting on the emergence of COVID-19, we see the entire industry working 
together to quickly innovate and develop the best possible treatments. We know that 
measurable progress is possible. Now imagine what is possible, if we, the trailblaz-
ers of biotech, patient advocacy, and medicine, bring that same mindset and urgency 
to addressing the systemic barriers that prevent Hispanic patients from clinical 
research participation. Imagine a world where the most vulnerable receive optimal 
care and enjoy better health outcomes. It is good for them. It is good for us. It is 
good for society at large.

Much has been accomplished over the years, and yet there is much more to do 
for our communities of color. To fully realize our vision—personalized healthcare 
for everyone—we must innovate frequently, collaborate often, and challenge out-
dated ideas until all people, including Latinos, help to make the promise of preci-
sion medicine a reality.
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Chapter 17
The Road to Cervical Cancer Elimination

Anna R. Giuliano

 Introduction

An estimated 34,800 cancers in the United States were caused by HPV between 
2012 and 2016. Among those cancers (cervical, vulvar, vaginal, anal, oropharyn-
geal, and penile), the overwhelming majority can be prevented with vaccination and 
cervical cancer screening and treatment. While the incidence of cervical cancer has 
significantly declined in all populations in the United States since 1975, Hispanic 
women continue to have significantly higher rates of cervical cancer than non- 
Hispanic White and Black women.

A large community internationally has acknowledged for some time that we have 
the tools to prevent cervical cancer, but what is needed is to make elimination of 
cervical cancer an agenda. Between 2014 and 2018, two fortuitous events occurred—
FDA approval of the vaccine Gardasil 9 and a strategic initiative from the World 
Health Organization (WHO). In 2018, the newly elected WHO Director-General 
(DG) announced a call to action to eliminate cervical cancer worldwide, which was 
critical in defining a path forward and engaging with partners and member states to 
overcome challenges and scale-up cost-effective interventions. The WHO DG rec-
ognized that several countries and UN agencies had already moved forward under 
the UN Global Joint Programme on Cervical Cancer Prevention and Control; how-
ever, to succeed, our partnerships must be expanded to include everyone who can 
help us reach our goal. In addition to reaching out to new partners, a key message of 
this call to action was that this work should be carried out in a more coordinated 
manner globally to accelerate progress in eliminating cervical cancer.
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 Cervical Cancer Elimination

It is possible to make cervical cancer and other HPV-related cancers a thing of the 
past, but we need more research. There are still knowledge gaps to be filled; and for 
Hispanic populations, this is especially true with cervical cancer. However, we 
already have the tools to make cervical cancer elimination a reality. The national 
strategy for eliminating cervical cancer is like the legs of a three-legged stool—vac-
cine (e.g., Gardasil and Gardasil 9), cervical cancer screening, and treatment. Why 
are there still high cervical cancer incidence rates in the Hispanic population? One 
answer may be that treatment, the third leg of the stool, tends to be left off of our 
national goals. The message is that we should screen 93% of women for cervical 
cancer, but what is not conveyed is to ensure that those who are diagnosed with 
precancerous lesions are actually treated.

 Disease Control, Elimination, and Eradication: A Continuum

Disease reduction can be thought of as a continuum from control to elimination to 
eradication, and it is important in our communications that we use these terms cor-
rectly [1, 2].

• Control is a reduction in incidence, prevalence, morbidity, or mortality to a 
locally acceptable level.

• Elimination of disease is a reduction to zero in incidence in a defined geographi-
cal area as a result of deliberate efforts (e.g., measles in the Americas). Elimination 
of infection caused by a specific agent is a reduction to zero in a defined geo-
graphical area as a result of deliberate efforts (e.g., Chagas). Elimination of a 
public health problem is a reduction to low disease incidence, but not zero; this 
term should only be used if clear target definitions are commonly agreed upon 
(e.g., neonatal tetanus).

• Note that disease control and elimination both require continued intervention 
measures.

• Eradication is a permanent reduction to zero of the worldwide incidence of 
infection (e.g., smallpox); it no longer requires intervention measures. For exam-
ple, we no longer continue to vaccinate for smallpox because the virus has been 
successfully eradicated.

So, our first goal is to eliminate cervical cancer (not eradicate); we will likely 
have to continue the interventions of the three-legged stool for quite some time, 
eliminating cervical cancer one geographic region at a time. When we eliminate 
cervical cancer worldwide, it will then finally be eradicated.
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 A World Without Cervical Cancer

The World Health Organization has a vision of a world without cervical cancer, and 
though their strategy to eliminate the disease is slightly different from the United 
States (Healthy People 2020), the components of the strategies are very similar. The 
WHO threshold for elimination of cervical cancer is an incidence of less than four 
cases per 100,000 women-years—something that is achievable for the United 
States. The 2030 control targets for WHO are: 90% of girls fully vaccinated against 
HPV by the age of 15; 70% of women screened with a high precision test at age 35 
and 45; and 90% of women identified with cervical disease receive treatment 
and care.

The Pan American Health Organization (PAHO), the health agency for the 
Americas, also has a strategy for eliminating cervical cancer which predates the 
WHO call to action. PAHO has a strong history of eliminating immune vaccine 
preventable diseases; the region under their purview was the first to eliminate small-
pox and polio. All of the elements are in place for them to also be the first region in 
the world to eliminate cervical cancer, and it is imperative that Hispanics in the 
United States benefit from these interventions. The PAHO plan of action for cervi-
cal cancer prevention and control aims to reduce the number of new cases and 
deaths from cervical cancer 30% by 2030. Their four strategic lines of action include 
program organization; primary prevention (vaccination); screening and treatment; 
and access to services.

 Evidence for Achievability

Is the WHO threshold of elimination of cervical cancer achievable? To answer this 
question, an international team of researchers used comparative modelling to proj-
ect how long it would take to eliminate cervical cancer in the United States [3]. One 
simulation model under status quo assumptions for vaccination and screening pre-
dicted that reaching the WHO incidence threshold of less than four cases per 
100,000 women-years could be achieved by 2038 [3]. In another scenario with the 
assumption of screening, scale-up to 90% predicts cervical cancer elimination by 
2028. Interestingly, a third scenario with the assumption of 90% vaccination cover-
age predicted cervical cancer elimination at about the same time as the status quo 
scenario. So, this suggests that the most effective intervention and fastest way for 
the United States to achieve the goal of cervical cancer elimination is to scale up 
screening and treatment, especially focusing on the underscreened and under-
treated [3].

17 The Road to Cervical Cancer Elimination



202

 Real-World Evidence for the Effectiveness of the HPV Vaccine

What is the evidence that the vaccine will work? While the HPV vaccine is only one 
part of the three-legged stool, when it is added to screening and treatment, it reduces 
infection in the population. In sequence over time, this reduction in infection is fol-
lowed by a reduction in genital warts, reduction in cervical intraepithelial neoplasia 
(CIN), and there is evidence that after some decades there is also a reduction in 
cervical cancer.

Reduction in Infection There is evidence from multiple countries to support a 
reduction in HPV infection after the vaccine is rolled out into public health practice. 
One study comparing HPV prevalence among Australian women aged 18–24 pre- 
and post-vaccination found a large reduction in the four types of HPV that Gardasil 
protects against. The prevalence was 22.7% (n = 88) pre-vaccination in the years 
2005–2007; and the post-vaccination prevalence dropped to 7.3% (n = 688) from 
2010 to 2012 and to 1.5% (n = 200) in 2015 [4].

Reduction in Genital Warts In the United States, even with a relatively low vac-
cine dissemination, there are significant reductions in genital wart incidence, point-
ing to the potential benefits in public health. Flagg and Torrone observed decreases 
in the prevalence of genital warts in young women likely to be affected by HPV 
several years after licensure of the HPV vaccine [5]. For example, in 2009 when 
only 27% of woman were vaccinated, the prevalence of genital warts in women 
aged 20–24 was 5.5 per thousand person-years; in 2009 when about 40% of women 
were vaccinated, the prevalence had decreased to 2.7 [5].

Reduction in CIN 2 Similar to the incidence pattern for genital warts, CIN 2 inci-
dence has declined in the United States despite the low dissemination of vaccine. To 
evaluate the impact of HPV vaccination on the reduction of cervical precancers, 
McClung et al. examined archived specimens from women aged 18–39 with CIN 
2+. They found that between the years 2008 and 2014, the proportion of CIN 2+ 
cases decreased from 51.0% to 47.3% (P = 0.03) among unvaccinated women and 
decreased 55.2–33.3% (P  <  0.0001) among vaccinated women (n  =  1065). The 
authors concluded that the greater decline in CIN 2+ among vaccinated women 
provides support for the effectiveness of vaccine and the smaller decline among 
unvaccinated women may be the result of herd protection [6].

Reduction in Cervical Cancer Population-based national cancer registry data 
from the United States show that cervical cancer declined throughout the time 
period 1999–2015 among all age groups and that the incidence rates declined to 
<1/100,000 in the youngest age cohorts [Cervical cancer incidence trends by age. 
There were <6 cases for the group aged 15–20 in 2015, so trends were calculated by 
combining the last 2 years of data for this age group (2013–2014)] (unpublished 
graph from Mona Saraiya, MD, MPH; CDC). The total number of cases during this 
period was 54,770; approximately 1% of cases were among females aged 15–20. 
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Greatest rate declines were among females aged <21 years who were most likely to 
be affected by the relatively recent introduction of the HPV vaccine; among females 
aged 15–20 years, cervical cancer rate decreased 6.6% per year during 1999–2014. 
Over time, as vaccination continues and more data are collected, the expectation is 
that there will be a spread with significant reductions in each of the successive birth 
cohorts (21–24; 25–29; 30–34; 35–39 years).

A large study in Sweden demonstrated that the HPV quadrivalent vaccine is not 
only efficacious and effective against HPV infection, genital warts, and high-grade 
cervical lesions, but is also associated with a major reduction in the incidence of 
cervical cancer. Using nationwide registry data from 2006 to 2017, the Swedish 
study followed an open population of girls and women 10–30  years of age 
(n = 1,145,112 unvaccinated; 527,871 vaccinated). The age-adjusted incidence rate 
ratio comparing the vaccinated population with the unvaccinated was .51 (95%CI, 
0.32–0.82). Interestingly, the authors found the greatest risk reduction (88% lower 
than unvaccinated women) occurred among those who were vaccinated before 
17 years of age [7].

Reduction in Oral HPV Finally, there is evidence that oral HPV infection is also 
declining as a consequence of vaccination. One study in the United Kingdom exam-
ined the effect of HPV vaccination on the prevalence of oropharyngeal HPV-16 
infection among girls and young adult women and compared infection levels with 
those in unvaccinated young males of similar age [8]. They found that the UK 
female-only vaccination program was associated with a significantly lower oral 
HPV-16 prevalence among vaccinated females compared to unvaccinated females 
(0.5% vs. 5.6%, P = .04). The HPV prevalence in unvaccinated males was similar to 
vaccinated females, and the authors proposed that vaccination of females may con-
fer benefits of herd immunity to unvaccinated males of the same age.

 Cervical Cancer Elimination Among Hispanics 
in the United States

The good news is that the incidence of cervical cancer has been declining in all 
populations over time; the bad news is that Hispanics consistently have a higher 
incidence of cervical cancer and their gains may not have been as great [9].

 Age at Diagnosis

Examination of cervical cancer incidence by age group points to the populations 
that should be targeted the most for screening and treatment. For all races and for 
non-Hispanic whites, peak incidences occur in the 40s and then start to decline, but 
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for African Americans and Hispanics, the incidence continues to increase with 
increasing age [9]. This disparity probably reflects poor utilization of health ser-
vices; once women are in the post-reproductive age group, they may not be access-
ing screening as much, or they are accessing screening but failing to get needed 
treatment. More study and research are needed.

 Vaccine Uptake

The Healthy People 2020 goal is for 80% of adolescents aged 13–15 to receive the 
full recommended dose of HPV vaccine. Unlike the disparities experienced by 
Hispanics in screening, treatment, and access to health care, vaccination uptake is as 
high or higher for Hispanic populations than for other populations. In 2018, 75.5% 
of Hispanic females and males aged 13–17 had received ≥1 dose and 56.6% were 
up to date, an uptake rate higher than non-Hispanic White (47.8%) and Black 
(53.3%) adolescents [10]. However, Hispanics who are older than adolescents have 
a lower rate of uptake than other populations [11].

 Pap Smear Screening

Based on national data, the Hispanic population has lower rates of Pap smear screen-
ing; however, there is no national measurement of the percentage of women who are 
diagnosed with an abnormal smear who are Hispanic and who have not received 
adequate medical treatment. This issue requires more research, especially if the rate 
of Pap smear screening is actually going down for Hispanic women. If the goal is to 
achieve cervical cancer elimination, we must be promoting the three-legged stool—
vaccination, screening, and timely and appropriate treatment for any abnormal dys-
plasia that requires treatment.

 Progress to Date

There is a movement here in the United States. We worked closely with several of 
the large cancer centers to get all 70 NCI-designated cancer centers to sign on to the 
goal of eliminating HPV-related cancers. This was followed in 2019 with a congres-
sional briefing and in 2021 with a congressional filing of the Prevent HPV Cancers 
Act. Filed by US Representative, Kathy Castor (FL 14), this act is intended to help 
bolster both the CDC and the NCI’s effort to actually achieve elimination of HPV- 
related cancers. The current US incidence rate is 8/100,000; not too far down the 
road, we could meet the WHO goal of 4/100,000 by 2030 if we accelerate our 
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interventions. If we continue those efforts, we can probably go further to true elimi-
nation of HPV-related cancer, which is an incidence rate of less than 1/100,000.
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Chapter 18
Looking Forward: Continuing 
Collaboration for Action

Amelie G. Ramirez and Edward J. Trapido

 Introduction

The second ASCL conference was held in February 2020, about 1 month after the first 
case of coronavirus disease 2019 (COVID-19) was documented in the United States 
and before evidence of community spread. Since then, COVID-19 has become a 
global pandemic that has disproportionately infected, hospitalized, and killed ethnic 
and racial minorities in the United States [1–4]. According to a report of provisional 
life expectancy estimates from the National Center for Health Statistics, the life 
expectancy for US Hispanics decreased 3 years (81.8–78.8) between 2019 and 2020. 
As a result, the life expectancy advantage held by Hispanics over non-Hispanic whites 
narrowed by 60%, suggesting poorer health and mortality outcomes for the US 
Hispanic population. It is estimated that 90% of this decline in the life expectancy gap 
is the result of mortality caused by COVID-19 [5]. Some speculate that this disease 
disparity exists because Hispanics and other underrepresented groups receive the 
greatest exposure to the virus. They are more likely to live in densely populated areas 
and multigenerational households; use public transportation; and have essential pub-
lic-facing jobs in the service and healthcare sectors, where working from home is not 
an option [4, 6, 7]. If infected, they are also more likely to experience severe symp-
toms of COVID-19 because of comorbidities such as diabetes, obesity, cardiovascular 
disease, asthma, and other chronic conditions [6].

The pandemic’s disproportionate burden of disease on Hispanics and other vul-
nerable populations highlights health inequities in the United States, including 
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cancer disparities. Worrisome effects of the pandemic have been delays along the 
cancer care continuum and increased barriers to healthcare access, which exacer-
bate disparities already experienced by Hispanics and other racial/ethnic groups. 
Early in the pandemic, the healthcare system was mobilized to care for the surge of 
COVID-19 patients and to prevent further spread of the disease. Non-urgent health-
care, including elective surgeries, preventive care, and cancer screening were post-
poned, and it is feared that delays in cancer screening will result in later-stage 
diagnosis and poorer outcome down the road [4]. Further, cancer patients already in 
treatment may have experienced less than optimal treatment because of delays in 
cancer surgery, chemotherapy, and radiation therapy [4, 7, 8].

Hispanic and other disparity populations are likely to experience additional 
pandemic- related delays in cancer screening, diagnosis, and treatment because of 
inequities in social determinants that create barriers to healthcare access. For exam-
ple, the COVID-19 pandemic has caused economic hardship through the loss of 
employment and employer-based health insurance, leaving many under- and unin-
sured. The resulting lack of insurance and increased poverty may lead some to delay 
or forgo cancer care to pay for food or housing [4, 6, 7]. Secondly, health providers 
have turned to virtual care through telemedicine to minimize exposure to coronavi-
rus; however, ethnic and racial barriers to the access of telemedicine put vulnerable 
disparity populations at risk of receiving interrupted care or of being lost to follow-
 up [4, 7, 9, 10]. A recent multicenter, prospective cohort study examined the effects 
of COVID-19 on the delivery of cancer care. While they found no significant 
changes in in-person visits by ethnicity or race, they found Hispanic (aOR 0.71; 
95% CI, 0.51–0.98) and non-Hispanic black (aOR 0.69; 95% CI, 0.50–0.94) patients 
were less likely than other groups to use telemedicine during the pandemic [9]. 
Further, they found that Hispanic patients were more likely to experience treatment 
delays (aOR 1.53; 95% CI, 1.03–2.26) than non-Hispanic white patients.

The COVID-19 pandemic has worsened existing cancer disparities, so advancing 
the science of cancer in Latinos is now a tougher challenge. Going forward, how can 
we mitigate the detrimental effects of COVID-19 on cancer care? The most urgent 
needs are to address near-term consequences of the pandemic, such as postpone-
ments in screening and subsequent delays in diagnosis; delays and interruptions in 
treatment; loss to follow-up; financial hardship from job and insurance loss; and 
increased barriers to healthcare access. This will require redoubling outreach efforts 
and bolstering pre-pandemic community infrastructure and relationships, encourag-
ing their continued partnerships with health providers, researchers, and healthcare 
systems (Chap. 15: Torrez-Ruiz et al.). While the pandemic’s mid- and long-term 
consequences on Latino cancer disparities are still unknown, future research should 
document and evaluate these changes as they unfold [11]. The next ASCL confer-
ence in 2022 will provide an opportunity for collaboration and identification of new 
research opportunities to address Latino cancer disparities in the face of the 
COVID-19 pandemic and beyond.
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 Vulnerable Populations and Health Threats 
in the Latino Community

One aim of the ASCL conference was to identify opportunities for future research 
that will advance the science of cancer in Latinos. The authors made recommenda-
tions in their papers that are excerpted and offered as a resource in this and the fol-
lowing two sections.

• Investigate the adverse effects of treatment for acute lymphoblastic leukemia 
(ALL) in Latino children. CNS-directed ALL therapy causes acute and subacute 
neurotoxicity and may cause long-term neurocognitive impairment, profoundly 
affecting quality of life in survivors. Latino pediatric patients with ALL experi-
ence these neurotoxic events at a rate far exceeding their non-Latino counter-
parts, and yet current research on neurotoxicity of pediatric ALL therapy largely 
neglects Latino populations. There is a need for well-designed studies that 
account for factors linked to disparities in cognitive performance, such as SES, 
acculturation, inherited genetic variation, clinical characteristics, and sociocul-
tural differences. The association between local Native American genetic ances-
try and neurotoxic effects of methotrexate should be examined, and novel 
approaches such as admixture mapping could identify susceptibility loci respon-
sible for ethnic disparities in the risk of neurotoxic effects of CNS-directed ther-
apy. (Chap. 4: Brown et al.)

• Revise the Patient Protection and Affordable Care Act (ACA) to be more inclu-
sive of vulnerable Latino subgroups. The ACA has improved insurance coverage 
and primary healthcare access and utilization across all racial and ethnic groups 
in the United States. Disparities remain, however, especially for Latinos in states 
that have not expanded Medicaid; for Mexican and Central American subgroups; 
and for non-citizen and undocumented immigrants. Revisions in implementing 
the ACA must address these disparities and include non-citizens who have been 
in the country for less than 5 years and undocumented immigrants (Chap. 3: 
Ortega).

• Implement food insecurity screening and prevention programs in community 
oncology practice. Cancer-related financial hardship and food insecurity dispro-
portionately affects Hispanic cancer survivors, and thus there is a need for food 
insecurity screening and prevention programs in community oncology practice. 
Strategies to address food insecurity will benefit from community-based 
approaches that seek to understand the lived experience of food insecurity in 
Hispanic households. The strong relationship between food insecurity and access 
to cancer care points to the need for further research to address this social deter-
minant of health and to achieve health equity (Chap. 11: McDougall et al.).
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 Disparities Research Along the Cancer Control Continuum

 Cancer Prevention and Screening

• Develop behavioral cancer interventions that capitalize on the strengths of 
Latinx culture. US Latinos overall have a lower cancer burden than other groups; 
however, as Latinos become acculturated to the United States, their health behav-
ior changes and their risk for cancer rises. Studying the cultural and behavioral 
patterns of recent immigrants may help identify protective behavioral practices 
and explain the better-than-expected health outcomes in this community. The 
negative change in cancer risk associated with acculturation might be mitigated 
by promoting healthy protective behaviors through culturally appropriate inter-
ventions that leverage aspects of Latino culture, such as collectivism, personal-
ismo, and familismo. Research studies should integrate cultural beliefs and values 
to increase relevancy for Latino participants and contribute to compliance and 
long-term participation for improved population health (Chap. 15: Torrez-Ruiz 
et al.).

• To eliminate cervical cancer, promote three existing and effective tools—HPV 
vaccination, Pap smear screening, and timely treatment for abnormal cervical 
dysplasia. Most cancers caused by HPV (cervical, vulvar, vaginal, anal, oropha-
ryngeal, and penile) can be prevented with these three existing tools. Even though 
cervical cancer incidence has declined in the United States since 1975, Hispanic 
women continue to have significantly higher rates of cervical cancer than non- 
Hispanic white and black women. The fastest way to achieve the goal of cervical 
cancer elimination is to screen at least 93% of age-eligible women. Only 80% 
now follow this recommendation, with lower percentages among Hispanic 
women (70–78%). Health providers must deliver strong and linguistically/cul-
turally relevant recommendations for both HPV vaccination and cancer screen-
ing and ensure that those who are diagnosed with precancerous lesions are 
actually treated (Chap. 17: Giuliano).

 Cancer Treatment

• Identify and assess determinants of delays in breast cancer treatment among 
ethnic and racial populations. Breast cancer incidence among Hispanic women 
is lower than non-Hispanic white women, but Hispanic women are more likely 
to be diagnosed with more aggressive disease and to experience treatment delays 
that contribute to worse outcome. Disparities in social determinants contribute to 
this outcome disparity; therefore, to improve cancer care delivery and long-term 
breast cancer outcomes, we must expand culturally effective health education 
programs and social assistance alongside research of biological differences in 
Hispanic tumor characteristics. Future research should focus on expanding breast 
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cancer patient narratives to enrich qualitative understanding of treatment delays 
among racial and ethnic populations to develop a culturally effective framework 
for reducing health disparities (Chap. 6: Malinowski and Chavez Mac Gregor).

 Genetic Ancestry and Precision Medicine Approaches

• Improve understanding of subtype-specific breast cancer risk in admixed minor-
ity populations. Hispanic women have a higher risk than non-Hispanic white 
women of developing ER–/PR– HER2+ and ER–/PR– HER2– breast cancer—
intrinsic subtypes that have fewer treatment options and poorer prognosis than 
others. Research suggests there are associations between degree of Indigenous 
American ancestry and HER2+ tumors and between degree of African Ancestry 
and ER– tumors. Only a few breast cancer studies have analyzed the correlation 
between individual genetic ancestry proportion and tumor subtype in Hispanics. 
Thus, further studies are needed to find more precise tumor subtype-specific risk 
assessment, treatment efficacy, and outcome prognosis in US Hispanics/Latinas 
and Latin American women (Chap. 7: Tamayo et al.).

• Develop novel risk-stratification strategies and targeted therapies for lung can-
cer that consider genetic admixture and health disparities among Latin(x) popu-
lations. Genetic admixture creates a broad spectrum of lung cancer susceptibility 
among Latin(x) subgroups, and a large component of African ancestry is associ-
ated with worse clinical outcome. Targeted approaches must consider these dif-
ferences in susceptibility to increase the number of lung cancer patients who may 
benefit from precision therapies. Lung cancer in all racial/ethnic groups is often 
diagnosed too late for curative surgical intervention; thus, there is a need for 
precise identification of individuals who are at risk for lung malignancy, such as 
those with chronic obstructive pulmonary disease. Development of non-invasive, 
early biomarkers of lung cancer is also needed, as is research to uncover molecu-
lar pathways of malignant conversion that can be targeted for therapeutic inter-
vention (Chap. 8: Ramos, Guerra, and El-Zein).

 Outcomes and Survivorship

• Investigate how genetic ancestry, obesity phenotypes, and related comorbidities 
affect aggressive breast cancer presentation, treatment, and survivorship by 
race/ethnicity. Hispanics are a genetically admixed population with European, 
Indigenous American, and African ancestry, and there is a need to collect data on 
Hispanic breast cancer survivors to determine if the way breast cancer affects 
patient-reported outcomes and prognosis differs by Hispanic subgroup. Among 
Hispanic and black populations, genetic ancestry has been correlated with adi-
posity and obesity-related physiologic measurements (e.g., BMI and  waist-to- hip 
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ratio) and comorbidities (e.g., diabetes and hypertension). Hispanic breast cancer 
survivors are a growing and vulnerable population; to address their needs, we 
must have a better understanding of the complex interactions between race/eth-
nicity, culture, and ancestry (Chap. 14: Bandera, Hong and Qin).

• Address the unique supportive-care needs of Hispanic men cancer survivors. 
Hispanic men not only experience disproportionate cancer disparities, but they 
also have unique supportive care needs as cancer survivors. To reduce their ill-
ness burden, researchers should develop culturally competent care delivery; tran-
screate existing interventions that engage and meet psychosocial needs; and 
disseminate research findings to the Latino community, providing health infor-
mation to survivors and their families. Further, new interventions should build on 
the strengths of the Latino community and help survivors connect with one 
another, relieving the burden of isolation frequently experienced by this popula-
tion (Chap. 5: Martinez Tyson and Ruiz).

• Develop and assess e-health interventions tailored for Hispanic breast cancer 
survivors. Hispanic breast cancer survivors experience worse health-related 
quality of life (HRQOL) and symptom burden than non-Hispanics, and their 
highest expressed unmet needs exist in the psychosocial domain. E-health inter-
ventions such as smartphone applications can deliver accessible, culturally tai-
lored psychosocial interventions that may improve patient engagement and 
patient-reported outcomes. Future studies should include a social networking 
component to fulfill the desire for social support and should integrate evidence- 
based, patient-centered tools into electronic health records. Given the multiple 
components of psychosocial interventions, the effect of each component should 
be separately evaluated to identify the most effective elements on study out-
comes (Chap. 13: Baik et al.).

 Cross-Cutting Research and the Future of Cancer Care

• Engage the Latino community in cancer research. The lack of Latinos and other 
racial/ethnic groups in clinical trials hinders the development of precision medi-
cine that can benefit these vulnerable populations. There is thus a need to opti-
mize Latino participation in research so that researchers can develop tailored 
therapeutics and deliver more effective public health educational interventions. 
One recommendation is to use community-based participatory research 
approaches in designing studies to optimize Latino participation and retention. 
Recommended communication strategies are to: (1) transfer knowledge to the 
community in a timely way with messages designed for different levels of accul-
turation and language preference; (2) deliver information using preferred social 
media platforms, Spanish language TV, and radio; and (3) include traditional 
written formats and interpersonal communication, which work well in the Latino 
community. To engage stakeholders in responsive communication and consulta-
tion efforts, researchers can develop community advisory boards, patient 
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 advocates, and citizen scientists. They can also widen the net of partners by col-
laborating and developing coalitions with community opinion leaders (Chap. 9: 
Baezconde-Garbanati et al.).

• Make clinical trials more inclusive to overcome research disparities. Clinical 
research should reflect demography to capture differences among underrepre-
sented populations, making personalized healthcare available to everyone. 
Hispanics are underrepresented in clinical trials, so many Hispanic communities 
do not have equal opportunities to access investigational medicines and contrib-
ute to medical progress. Strategic priorities for the biotechnology industry are to 
develop more inclusive practices, increasing the amount of genomic data and 
scientific insights from underrepresented populations. Improving health out-
comes for vulnerable communities must be a coordinated effort; the entire 
healthcare ecosystem must work together to increase participation of underrep-
resented groups in clinical trials, improve patient access to clinical research, 
elevate patient-centric development, and enrich the quality of clinical informa-
tion available in the development of personalized healthcare (Chap. 16: 
Gonzales).

• Use an exposome-wide approach to study Latino cancer disparities. The under-
lying causes of Latino cancer disparities are varied and complex, and conducting 
exposome-wide association studies can provide the conceptual framework to 
help explain the role of multiple environmental exposures in the etiology and 
progression of cancer among Latinos. Further, much remains unknown about 
how social determinants in the Latino community actually cause cancer and lead 
to disparate outcomes; the exposome can be a model for understanding the bio-
logical mechanisms and pathways through which non-chemical stressors, such 
as social factors, can lead to cancer. Using prognostic and diagnostic biomarkers 
based on “omics” technologies holds the promise of linking measured environ-
mental exposures to biochemical and molecular changes. Also, much of cancer 
disparities research does not account for subgroup heterogeneity among Latinos; 
an added advantage to the trans-omics approach is that it has the potential to 
yield robust information addressing variation among this genetically admixed 
group (Chap. 2: Juarez et al.).

• Use implementation science to bridge the research to practice gap. Translating 
recent research evidence into adopted medical practice often takes too long, 
especially for Latino populations. To ensure that new cancer discoveries reduce 
the cancer burden for Latinos, researchers must focus not only on what evidence- 
based interventions improve outcomes but also on how those interventions can 
be adopted, implemented, and sustained. To ensure that new and effective 
evidence- based interventions can be adopted, researchers should: (1) determine 
whether the intervention is feasible for the relevant populations; (2) train practi-
tioners to deliver the intervention; (3) provide support and technical help to 
trained practitioners to offer the intervention through their routine practice; and 
(4) ensure the intervention can potentially reach any patient who could benefit 
(Chap. 12: Neta).
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• Revise public healthcare policy to reflect the predicted shift in the demography of 
cancer resulting from Latino population growth. Latinos account for the majority 
of growth in the United States today and will in the coming decades. Even though 
Latinos have lower age-adjusted cancer incidence and death rates than other 
groups, their disproportionate growth is likely to contribute to the shifting 
demography of cancer and have implications for public policy. Because of the 
growing presence of Latinos, cancer researchers and healthcare providers must 
better understand the diversity that characterizes this population. It is also 
expected that inequities in access to affordable healthcare and lack of health 
insurance will increase the risk of Latinos having cancer and of dying from the 
disease. Finally, public policy that discourages migration from Mexico to the 
United States could erode Latino morbidity and mortality advantages that have 
existed for decades (Chap. 10: Sáenz).

 Conclusion

The second ASCL conference brought together over 250 participants from 25 states 
and Puerto Rico to collaborate on the science of Latino cancer disparities. The 
papers published in this volume showcase the breadth of topics presented and 
describe research dedicated to improve the understanding of cancer in the Latino 
population. Recommendations from the conference participants provide direction 
for future research that will advance science and eventually save lives. Given the 
scope and urgency of the problem, we must work together throughout the cancer 
continuum to reach populations with needed screening, treatment, and improved 
quality of life for cancer survivors to improve long-standing inequities and reduce 
the cancer burden among Latinos.
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 Appendix A: Advances in Biology 
and Treatment of Cancer

 Harnessing iNKT Cells to Generate an Anti-Tumor Response 
Through the Administration 
of Dual-Compound Nanoparticles

Shute, T.1; Lai, A1; Salas, B.H.1; Vincent, B.K.2; Angel, D.2; Nash, K.L.2; 
Leadbetter, E.A.1*

1UT Health San Antonio, School of Medicine, Department of Microbiology, 
Immunology and Molecular Genetics, San Antonio, TX USA

2The University of Texas at San Antonio, Department of Physics and Astronomy, 
San Antonio, TX USA

Invariant natural killer T cells (iNKT) have a well-documented role in anti-tumor 
immunity through their release of proinflammatory cytokines and cytotoxic com-
pounds. As iNKT cells can have direct and indirect killing effects on tumor cells, we 
propose a novel strategy for activating iNKT cells, via a nanoparticle delivery plat-
form, to promote anti-tumor immune responses. An iNKT cell glycolipid agonist, 
alpha-galactosylceramide (αGalCer), and a tumor associated antigen can be simul-
taneously loaded into poly-lactic-co-glycolic acid (PLGA) nanoparticles. In an 
in vivo model of melanoma, using B16F10-OVA cells, prophylactic administration 
of nanoparticles containing αGalCer and ovalbumin (OVA) led to decreased tumor 
cell growth and increased survival. In addition, an immunogenic peptide from the 
naturally expressed melanocyte protein glycoprotein 100, gp100 25–33, can also be 
loaded into αGalCer containing PLGA nanoparticles. Through the use of nanopar-
ticles labelled with Rhodamine B, a fluorescent dye, we confirmed nanoparticle 
uptake by antigen presenting cells by 15  minutes post subcutaneous injection. 
Testing the nanoparticles as a therapeutic against established B16F10 tumors is cur-
rently underway. This novel delivery system shows the potential for harnessing 
iNKT cells for cancer immunotherapy purposes and as part of combinational thera-
pies with other approaches such as checkpoint inhibitors.
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 STEAP2 Is Upregulated and Necessary for Hepatocellular 
Carcinoma Progression Via Increased Copper Levels 
and Stress-Activated MAP Kinase Activity

Easley A1, Zeballos C1, Bouamar H1, Chiu Y-C2, Chen Y2,3, Cigarroa F4, Sun L-Z1*

1Department of Cell Systems & Anatomy, University of Texas Health Science 
Center at San Antonio, TX, USA

2Department of Epidemiology and Statistics, University of Texas Health Science 
Center at San Antonio, TX USA

3Greehey Children’s Cancer Research Institute, University of Texas Health 
Science Center at San Antonio, TX USA

4Transplant Center, University of Texas Health Science Center at San 
Antonio, TX USA

Background: Analysis of the differentially expressed genes in samples from 
paired adjacent non-tumor (ANT) liver and hepatocellular carcinoma (HCC) tissues 
of local Hispanic patients (LHP) revealed significant alteration in oxidation reduc-
tion. STEAP2 is a metalloreductase that plays a role in this process by promoting 
the reduction and uptake of iron and copper ions into a cell. Because hepatic copper 
overload associated with Wilson’s disease is a known risk factor for HCC, we 
hypothesize that STEAP2 upregulation and copper accumulation may contribute to 
HCC progression.

Methods: Paired HCC and ANT tissues were collected from LHP for RNA 
sequencing, metal ion measurement, and determination of STEAP2 RNA and pro-
tein levels. Public datasets were queried for STEAP2 expression in HCC. Mechanistic 
studies including activation of MAP kinases, cell proliferation, migration, and 
tumor growth in vivo were assessed in HCC cell lines with knockdown (KD) or 
overexpression (OE) of STEAP2.

Results: STEAP2 is upregulated in various HCC gene expression datasets. 
Consistently, the levels of copper in the HCC tissues were higher compared to the 
ANT tissues. KD of STEAP2 decreased HCC cell growth, migration, invasion, and 
xenograft tumor growth, while STEAP2 OE showed opposite effects. KD of 
STEAP2 also reduced intracellular copper levels and activities of MAP kinases, p38 
and JNK. Conversely, copper supplementation rescued cell migration and activation 
of p38 and JNK, while p38 or JNK inhibitors impaired cell migration.

Conclusion: STEAP2 appears to play a malignant-promoting role in HCC by driv-
ing migration and invasion via increased copper levels and MAP kinase activities. 
Our study uncovered a novel molecular mechanism contributing to HCC malig-
nancy and a potential therapeutic target for HCC treatment.
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 Breast Cancer Antiestrogen Resistance 3 (BCAR3) Mediates 
Tumorigenesis in Triple Negative Breast Cancer

Janet Arras1, Keena Thomas1, Amare Osei1, Mira Sridharan1, Allison Cross2, Amy 
Bouton1*

1Department of Microbiology, Immunology & Cancer Biology, University of 
Virginia School of Medicine, Charlottesville, VA, USA.

2National Cancer Institute (NCI)/National Institutes of Health (NIH), Bethesda, 
MD, USA.

Triple Negative Breast Cancers (TNBCs) constitute roughly 10–20% of breast 
cancers and are associated with poor clinical outcomes. TNBCs are characterized as 
lacking estrogen receptor (ER), progesterone receptor (PR), as well as human epi-
dermal growth factor receptor 2 (HER2). The molecular mechanisms driving 
TNBCs remain largely unknown, leading to challenges in chemotherapeutic and 
targeted treatment strategies. Previous work from our laboratory has determined 
that the cytoplasmic adaptor protein Breast Cancer Antiestrogen Resistance 3 
(BCAR3) is a potent activator of Src protein tyrosine kinase activity and is required 
for tumor growth in a triple negative orthotopic xenograft model. In addition, our 
laboratory has determined that BCAR3 regulates cell adhesion and motility through 
interaction with the adaptor molecule Cas. Preliminary data from patient-derived 
triple-negative breast cancer tumor samples show that BCAR3 protein levels are 
increased in TNBC compared to normal mammary tissue. Growth assays performed 
using MDA-MB-231 vector-controlled and shBCAR3 TNBC cells demonstrate that 
cells with reduced BCAR3 exhibit decreased growth compared to control. In addi-
tion, MDA-MB-231 breast cancer cells exhibit reduced epidermal growth factor 
receptor (EGFR) expression under conditions of BCAR3 knockdown. To identify 
signaling networks regulated by BCAR3, we performed RNA sequencing on TNBC 
cell lines with stable BCAR3 knockdown cultured in 2D (plastic) or 3D (matrigel) 
conditions, as well as on mammary organoids generated from wild-type and BCAR3 
knockout mice. Using pathway analysis along with genetic and biochemical strate-
gies, future studies are designed to identify molecular mechanisms by which 
BCAR3 drives TNBC tumor growth and progression.

 Patient Derived Xenograft Facility for the Study of Hispanic 
Children and Adolescents with Cancer

Gail Tomlinson*1, Anna Rogogina1, Abhik Bandyopadhyay1, Luz Perez Prado1, 
Allison Grimes1, Myron Ignatius1, Rashaun Kurmasheva1, Erin Butler2, Laura 
Klesse2, Dinesh Rakheja2, Stephen Skapek2, Peter Houghton1

Clinical contributors: Christine Aguilar1, Chatchawin Assanasen1, Greg Aune1, 
Melissa Frei-Jones1, Anne-Marie Langevin1, Shafqat Shah1, Aaron Sugalski1, Rajiv 
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Rajani1, Izabela Tarasiewicz,1 Francisco Cigarroa1, Jaime Estrada3, Maria Falcon- 
Cantrill3, Jose Esquilin3, Vinod Gidvani-Diaz3

1UT Health San Antonio, San Antonio TX, USA
2UT Southwestern, Dallas TX, USA
3Methodist Children’s Hospital, San Antonio, TX, USA

Background: The South Texas Health Status Review reveals that the incidence of 
childhood leukemia in South Texas in 2000–2009 was 53.5 cases/million, higher 
than that in Texas overall (46.0/million) and higher than the nation overall (44.9/
million). Similar data from California demonstrates an increased incidence in 
Hispanics. Toxicity and response to therapy also differ among ethnic groups and 
Hispanic children have a less favorable outcome. The biological reasons behind 
these disparities are poorly understood necessitating further study. Few preclinical 
patient derived xenograft (PDX) model systems exist from Hispanic children with 
leukemia and other cancers.

Methods: In 2016, researchers at the Greehey Children’s Cancer Research Institute 
embarked on a systematic process to develop PDX models as a renewable resource 
that can be used to test new therapies that can ultimately be tested in Hispanic chil-
dren including the most vulnerable group of older adolescents and young 
adults (AYAs).

Results: Of 64 patient-derived acute leukemia PDXs, 40 (62%) were derived from 
Hispanic children and AYAs. Eight of these PDXs were derived from AYAs over the 
age of 18, most of which were highly refractory or of high-risk phenotype. Of 40 
PDXs derived from patients with solid tumors, 20 (50%) were from Hispanic chil-
dren. Tumor types from Hispanic children consisted of osteosarcomas (5), germ cell 
tumors (4), hepatoblastoma (3), Wilms (2), soft tissue sarcomas (2), and one each 
neuroblastoma, medulloblastoma, glioblastoma, and adenocarcinoma.

Conclusion: Together these models, enriched for Hispanic ethnicity, comprise a 
highly unique resource for the study of cancer in children.

 Different Patient, Different Tumor, and Different 
Consequence: The Systemic Implications of Pancreatic Cancer 
Are Diverse and Wide-Ranging in Latinos

Miles E. Cameron1,2, Andrea N. Riner1, Michael U. Maduka1, Patrick W. Underwood1, 
Andrew R. Judge2, Jose G. Trevino1*

1Department of Surgery, University of Florida Health Sciences Center, 
Gainesville, FL, USA

2Department of Physical Therapy, University of Florida Health Sciences Center, 
Gainesville, FL, USA
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Background: Pancreatic cancer (PC) is the deadliest of all common cancers with 
a five-year survival below 9%. Mortality rates are worse for certain ethnic popula-
tions, but we have shown that Latinos have the best outcomes of all groups in the 
United States. Cancer cachexia, the systemic wasting of muscle and fat associated 
with cancer, is experienced by roughly 80% of all patients with PC and directly 
increases morbidity and mortality. Owing to the heterogeneity of Latino identity, we 
hypothesize that Latinos with PC display a range of systemic sequelae consequent 
of cachexia not seen in other patient populations.

Methods: Patients were classified as Latino, non-Latino white (NLW), and non- 
Latino black (NLB) and matched by sex, age, and disease burden. Body composi-
tion was analyzed through computed tomography (CT) with sliceOmatic™ 
(Tomovision).

Results: 101 patients were identified, and 70% of patients had severe muscle wast-
ing or cachexia. Latinos had the highest muscle mass (SMI), followed by NLB and 
NLW (49.84 cm2/m2, 43.91 cm2/m2, 41.54 cm2/m2, p = 0.05). Muscle density (radia-
tion attenuation) correlated to SMI in NLW (Pearson’s R = 0.67, p < 0.05) but not in 
Latinos (R = −0.064, p = 0.86). In spite of higher muscle mass, Latinos and NHB 
had higher intermuscular adipose deposition than NLW (7.8% vs. 4.6%, p < 0.05).

Conclusion: Latinos have distinct qualitative changes to muscle ultra-structure 
and radiodensity that are indicative of metabolic changes. Intermuscular fat is 
higher than expected. This may be due to the wide diversity in Latino ethnicity 
associated with better clinical outcomes.
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and Prevention

 Is Ethnicity Related to the Distribution of Lymphomas by 
Subtype in a Majority – Minority Hispanic Community?

Juan Francisco Garza1*, Michelle Janania1, Prathibha Surapaneni1, Tyler Snedden1, 
Jeremy Rollins1, Snegha Ananth1, David Gregorio1, Enrique Diaz1

1Mays Cancer Center, UT Health San Antonio. MD Anderson Cancer Center, 
San Antonio, TX, USA

Introduction: Cancer continues to be one of the leading causes of death in the 
USA, only second to heart disease. Non-Hodgkin Lymphoma (NHL) is in the top 10 
of all cancer related deaths. Diffuse Large B Cell Lymphoma (DLBCL) is the most 
common lymphoma reported in the USA and worldwide. Discrepancies exist among 
world regions in lymphoma subtype incidence, with a percentage of DLBCL being 
higher in Latin America versus Nordic countries.

Methods: This is an observational study, we retrospectively analyzed patients with 
diagnosis of Lymphoma (HL and NHL), at UT Health San Antonio, between 
2008-2018. Key variables included age, gender, race/ethnicity, stage, bone marrow 
involvement, treatment received, vitality at 3 and 5 years and vitality status in 2018.

Primary end point was to characterize distribution of HL and NHL by subtypes 
in our Cancer Center and compare to North American and overall global 
distribution.

Results: 676 patients with lymphoma were identified. NHL subtypes; DLBCL was 
the most common identified (n = 209, 31%), Follicular Lymphoma was the most 
common indolent lymphoma among all demographic groups (n = 123, 26%), fol-
lowed by HL (n = 116, 17%), it was more common among non-Hispanic subgroup 
(n = 73, 63% vs n = 42, 36%), Marginal Zone extranodal lymphoma was the second 
most common indolent subtype (n = 41, 6%).

© The Editor(s) (if applicable) and The Author(s) 2023 
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Conclusion: From the results described, within our Hispanic Serving Academic 
Institution, our population and distribution of lymphoma subtypes are similar to 
global and USA data.

 Raising Awareness of Sugar Consumption and Cancer Risk: 
Applying Lessons Learned from Tobacco Countermarketing 
Campaigns to Prevent Cancer Among Latinas

A. Susana Ramírez1*, Deepti Chittamuru1, Kimberly Arellano Carmona1

1University of California – Merced, Merced, CA, USA

Introduction: Sugar-sweetened beverages (SSB) account for many of the excess 
calories consumed by Latinos, contributing to high rates of chronic disease and 
cancer risk. Latinos’ high SSB-consumption is the result of targeting by the soda 
industry; parallels among SSB-consumption and tobacco use have previously been 
made. The dramatic 30-year decline in smoking was the result of multilevel inter-
ventions, including countermarketing campaigns, taxation, and environmental poli-
cies. A critical first step was ensuring sufficient awareness of the harms of tobacco 
and raising awareness of targeted marketing as a social justice issue.

Aim: Evaluate a countermarketing approach to nutrition communication, integrat-
ing culturally-relevant values with education about social determinants of health.

Methods: Participants (N = 433 Latinas aged 18–29) were randomly assigned to 
view countermarketing or a traditional fear-appeal about individual harms of 
SSB. Logistic-regression models and difference-in-proportion tests of hypotheses 
that countermarketing messages are more effective than fear-appeals at increasing 
public health literacy and knowledge of SSB-consumption and cancer risk.

Results: Participants were more receptive to (p < .001) and accepting of (p < .01) 
countermarketing messages compared with fear-appeal. Countermarketing mes-
sages increased SSB media literacy (p < .05), and perceived efficacy of civic actions 
including boycotting (p < .05) and social media advocacy (p < .001) more than fear- 
appeal but public health literacy and knowledge of SSB and cancer risk increased in 
both conditions. Countermarketing messages engender identification (p < .001) and 
activate social justice values (p < .05).

Conclusion: Modeled on successful tobacco control messaging, values-based 
countermarketing messages that raise awareness of predatory marketing tactics of 
soda companies hold considerable promise for Latino cancer prevention.
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 Disparities in Gastric Cancer and Its Precursors in South 
Texas: A Secondary Analysis of Electronic Health Data

Dorothy Long Parma*, Eric E. Moffett, Ariel Morales, Amelie G. Ramirez
Department of Population Health Sciences, University of Texas Health Science 

Center at San Antonio, San Antonio, TX, USA.

Introduction: Gastric cancer (GC) disparities in Latinos vs non-Hispanic whites 
(NHWs), particularly in South Texas, may be linked to differences in diagnosis and 
management of precursor conditions, including chronic Helicobacter pylori infec-
tion (HP), gastric ulcer (GU) and atrophic gastritis (AG). This study aimed to iden-
tify differences among Latino and NHW patients at two affiliated health systems.

Methods: Aggregate data were compiled from an electronic health record dataset. 
Diagnoses included precursor conditions and gastric adenocarcinoma (GCA); non- 
Hodgkin’s lymphoma (GL); and mucosa lymphoid tissue (MALT) lymphoma. Rate 
ratios (RR) were analyzed using STATA v. 15.1 (StataCorp, 2017). Odds ratios 
(OR) of all GCs combined were determined by logistic regression by covariates age, 
gender, ethnicity, site and insurance type using SAS.

Results: Over 845,000 records, 54.6% female, were analyzed. Over 60% of all 
diagnoses were HP-positive. There were no site differences in diagnosis rates. 
Latinos had ≥4 times higher rates than NHWs (p < 0.05), except for GU (NHW 
RR = 1.78 at one site); and MALT (no ethnic difference). Latinas were twice as 
likely to have GCA (RR range 1.87–2.20; p < 0.001) as NHW women, and almost 
three times as likely to have HP-positive AG (2.47–2.95; p ≤ 0.03). Predictors of all 
GCs combined included age (OR  =  1.04), male gender (2.78), site (15.99) and 
insurance (Medicare, Medicaid, and VA; 1.93) (all p ≤ 0.002), but not ethnicity. 
UTMed providers prescribed more bismuth quadruple H. pylori therapy (RR 5.09).

Conclusions: HP rates were higher than national and state estimates. The roles of 
ethnicity, female gender and socioeconomic status require further exploration.

 HPV Vaccination Rates Among Childhood Cancer Survivors 
in a Predominantly Hispanic Population

Meera Gurung1, Aubree Shay2, Leanne Embry1, Christine Aguilar1, Allison Grimes1

1University of Texas Health Science Center at San Antonio, TX, USA
2The UT Health School of Public Health at San Antonio, TX, USA

Introduction: Human papillomavirus (HPV) causes most cervical, anal, and oro-
pharyngeal cancers. Compared to the U.S. general population, childhood cancer 
survivors (CCS) experience significantly higher rates of HPV-related malignancies. 
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Despite these increased risks, CCS have low HPV vaccination rates. In border 
regions of Texas where the population is predominately Hispanic, most CCS receive 
their treatment at the Texas Pediatric Minority Underserved NCI Community 
Oncology Research Program (TPMU NCORP) sites, comprised of five separate 
treatment facilities. Our project goal is to increase HPV vaccination rates among 
eligible CCS within the TPMU NCORP.

Method: At five TPMU NCORP sites across the state of Texas, we delivered an 
evidence-based HPV provider and staff education program focused on unique risks 
and needs of CCS. We also implemented practice-level changes to build a vaccine- 
friendly culture and begin to offer on-site delivery of the HPV vaccine to eli-
gible CCS.

Results: Of 338 eligible CCS who had a clinic visit over the past six months, 304 
(90%) received HPV vaccine recommendations from their provider. Of these, 235 
(77%) accepted the vaccine and initiated the series (1-dose) and 87 (29%) com-
pleted the series (3-dose).

Discussion: Despite the increased vulnerability of CCS to secondary HPV-related 
cancers, this population has largely been neglected in research, education, and 
large-scale HPV vaccine initiatives. With the rising incidence of HPV-related can-
cers in Texas, low uptake of HPV vaccination in this region, and increased suscep-
tibility of CCS to HPV-related disease, targeting this population within the oncology 
follow-up setting is both novel and risk-directed.

 Barriers to Completing HPV Vaccination Schedule Among 
Latinas: Examining the Results of a Community Intercept 
Survey in Los Angeles, California

Bibiana Martinez1*, Carol Ochoa1, Rosa Barahona1, CarolLina Aristizabal1, Yaneth 
L. Rodriguez1, Sheila Murphy2, Lourdes Baezconde-Garbanati1

1Department of Preventive Medicine, Keck School of Medicine, University of 
Southern California, Los Angeles, CA, USA.

2Annenberg School for Communication and Journalism, University of Southern 
California, Los Angeles, CA, USA.

Introduction: While cervical cancer rates have decreased substantially over the 
past 40  years, disparities in cervical cancer burden and mortality persist among 
Latinas in the United States. Vaccination against Human Papillomavirus (HPV) is 
the most effective strategy for preventing cervical cancer. Current guidelines for 
HPV vaccination call for three doses for children who receive their first dose after 
their 15th birthday. It is fundamental that we understand the barriers that prevent 
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women in general and Latinas in particular from receiving the full HPV vaccination 
schedule for themselves and their children.

Methods: We administered community intercept surveys in Los Angeles, 
California to assess knowledge, attitude, and beliefs related to HPV vaccination and 
cervical cancer. A total of 92 women identifying as Latina aged 21+ years responded 
to the survey between July and September of 2019. The survey included questions 
related to cervical cancer, HPV vaccination and perceived barriers to completing the 
HPV vaccination schedule. Descriptive statistics will be used to explore perceived 
barriers to full HPV vaccination; multivariable regression modeling will be per-
formed to determine factors associated with these barriers, including age, nativity 
and insurance status.

Results: Data management is currently underway; results will be available in time 
for the Conference.

Conclusion: To eliminate disparities in cervical cancer outcomes we must address 
barriers to all effective prevention strategies, including completing the HPV vacci-
nation schedule. Our results will help clarify opportunities for policies and interven-
tions that can guide prevention efforts at the community, local, state and 
national levels.

 The Effectiveness of Two Films in Educating, Changing 
Attitudes and Intentions About the Uptake of the HPV 
Vaccine Among Spanish Speaking Mexican American Women

Carol Y. Ochoa*1, Bibiana Martinez1, Sheila T. Murphy2, Lauren B. Frank3, Lourdes 
A. Baezconde-Garbanati1

1Department of Preventive Medicine, University of Southern California, Los 
Angeles, CA, USA

2Annenberg School for Communication and Journalism, University of Southern 
California, Los Angeles, CA, USA

3Department of Communication, Portland State University, Portland, OR, USA

Background: Hispanics have lower rates of initiation and completion of the 
Human Papillomavirus (HPV) vaccine series; and have higher rates of HPV- 
associated cervical cancer than non-Hispanic women.

Methods: A randomized controlled telephone trial compared the effectiveness of 
two HPV educational films in Los Angeles County. Both films were 11 minutes; one 
used a fictional narrative (Tamale Lesson/Conversando entre Tamales) and the other 
used a more traditional nonnarrative film (It’s Time/Es Tiempo) to describe infor-
mation on HPV and the HPV vaccine. Data was collected at baseline, two weeks, 
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and six months after viewing either film. Analysis of covariance will be conducted 
to examine any main effects on HPV-related knowledge, attitudes towards HPV 
vaccine, and intention to vaccinate daughters against Human Papillomavirus based 
on the film watched.

Results: 109 Spanish-speaking Mexican-origin women aged 25–45 completed the 
three surveys. The majority of women reported having less than high school educa-
tion, limited English proficiency, and being lower income. At baseline, women 
assigned to the narrative film, were less likely to have heard of HPV (54% vs 78%, 
p = 0.008) but more likely to know that the HPV vaccine was for both males and 
females (66.1% vs 48.9%, p = 0.08), compared to women assigned to the nonnarra-
tive film.

Conclusion: Our findings suggest a lack of awareness and knowledge of HPV and 
the HPV vaccine among Hispanic women. It is important to evaluate the effective-
ness of health education delivery methods among lower income and less accultur-
ated Hispanic women, in order to help change health behaviors and save lives.

 Analysis of TP53 Gene Mutations Demonstrates that Aflatoxin 
Is a Risk Factor for Hepatocellular Carcinoma in Guatemala

Christian S. Alvarez1*, Jeremy Ortiz2, Giovanna Bendfeldt-Avila3, Yi Xie1, Mingyi 
Wang4, Dongjing Wu4, Herb Higson4, Elisa Lee4, Kedest Teshome4, Joaquin 
Barnoya5, David E.  Kleiner6, John Groopman7,8, Roberto Orozco9, Katherine 
A. McGlynn1, Eduardo Gharzouzi5, Michael Dean1

1Division of Cancer Epidemiology and Genetics, National Cancer Institute, 
Bethesda, MD, USA

2Instituto de Cancerología/INCAN, Guatemala City, Guatemala
3Hospital Centro Médico Militar, Guatemala City, Guatemala
4Cancer Genetics Research Laboratory, Division of Cancer Epidemiology and 

Genetics, Leidos Biomedical Research Inc.; Frederick National Laboratory for 
Cancer Research, Gaithersburg, MD, USA

5Integra Cancer Institute, Guatemala City, Guatemala
6Laboratory of Pathology, Center for Cancer Research, NCI, NIH, 

Bethesda, MD, USA
7Department of Environmental Health and Engineering, Bloomberg School of 

Public Health, Johns Hopkins University, Baltimore, MD, USA
8Department of Epidemiology, Bloomberg School of Public Health, Johns 

Hopkins, University, Baltimore, MD, USA
9Department of Pathology, Hospital General San Juan de Dios, Guatemala City, 

Guatemala
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Introduction: Guatemala has the highest incidence of hepatocellular carcinoma 
(HCC), the dominant type of liver cancer, in the Western Hemisphere. The major 
risk factors in Guatemala are not well-characterized, but the prevalence of hepatitis 
B (HBV) and hepatitis C virus (HCV) appear to be low, while the prevalence of 
aflatoxin (AFB1) exposure appears to be high. To examine whether AFB1 could be a 
risk factor for HCC in Guatemala, this study examined the frequency of the AFB1- 
signature mutation in the TP53 gene (R249S) as well as other somatic mutations.

Methods: Ninety-one formalin-fixed, paraffin-embedded (FFPE) HCC tissues 
were obtained from three hospitals in Guatemala City. An additional, eighteen 
tumor tissues preserved in RNAlater were also obtained. Targeted sequencing of 
TP53 was successfully performed in 89 of the FFPE samples, and a panel of 245 
genes were sequenced in the RNAlater samples.

Results: Overall, 47% of HCCs had a TP53 mutation. The AFB1-signature R249S 
mutation was present in 24%. Among the RNAlater samples, 44% had any TP53 
mutation and 33% had the R249S mutation. Other somatic mutations were identi-
fied in known HCC driver genes such as ARID1A, ARID2, and CTNNB1.

Conclusions: The presence of the TP53 R249S mutation indicates that AFB1 is a 
risk factor for HCC in Guatemala. The proportion of HBV positive tumors was low, 
suggesting that AFB1 is associated with HCC in the absence of concomitant HBV 
infection. To decrease the risk of HCC in Guatemala, AFB1 abatements efforts are 
warranted.

 Awareness of Vaccination Availability for the Human 
Papillomavirus: Implications for Latino and Non-Latino 
Black Adults from the 2018 Health Information National 
Trends Survey

Derek Falk1*, Carla Strom2, Kelsey Shore2, Karen Marie Winkfield2,3, Kathryn 
E. Weaver1,2

1Department of Social Sciences & Health Policy, Wake Forest University School 
of Medicine, Winston-Salem, NC, USA.

2Office of Cancer Health Equity, Wake Forest Baptist Health Comprehensive 
Cancer Center, Winston-Salem, NC, USA.

3Department of Radiation Oncology, Wake Forest Baptist Medical Center, 
Winston-Salem, NC, USA.

Introduction: FDA approval for vaccination against the human papillomavirus 
(HPV) was originally approved for individuals aged 9–26, but in 2018, the FDA 
expanded approval to include men and women aged 27–45. Current vaccination 
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rates are 49.5% for adolescent females and 37.5% for adolescent males; no studies 
have assessed HPV vaccine awareness for newly eligible adults.

Methods: Using data collected through the 2018 Health Information National 
Trends Survey, a weighted logistic regression model evaluated the odds of adults 
aged 18–45 being aware of the HPV vaccine. Covariates included age, sex, race/
ethnicity, including Latino, non-Latino black (NLB), and non-Latino white (NLW), 
education, insurance status, and general health status. Interactions between sex and 
race/ethnicity were also specified, and stratified models examined the results by sex.

Results: Prevalence rates of vaccine awareness were higher in older adults (74%) 
and females (80%) versus younger adults (67%) and males (57%). In the adjusted 
model, there were main effects for race/ethnicity, education level, and a significant 
interaction between sex and race/ethnicity. Latina (OR: 0.22, CI: 0.10–0.50) and 
NLB (OR: 0.25, CI 0.04–0.68) women had lower odds of HPV vaccine awareness 
compared to NLW women. Adults with a high school education or less (OR: 0.15, 
CI: 0.07–0.31) were less likely to be aware compared to their counterparts.

Conclusion: Overall, rates of HPV vaccine awareness among younger adults and 
males were low. If recommendations expand to include slightly older adults, the 
results indicate the need for greater HPV vaccination education for Latina and NLB 
women and lower educated individuals.

 The Interaction of Alcohol and Smoking Rate in Relation 
to Cigarette Dependence, Perceived Barriers for Quitting, 
and Expectancies for Smoking Among Spanish-Speaking 
Latinx Smokers

Ruben Rodriguez-Cano1,2*, Janice A.  Blalock1, Jafar Bakhshaie3, Lorra Garey2, 
Justin M. Shepherd2, Michael J. Zvolensky1,2,4

1Department of Behavioral Science, The University of Texas MD Anderson 
Cancer Center, Houston, TX, USA.

2Department of Psychology, University of Houston, Houston, TX, USA.
3Menninger Department of Psychiatry and Behavioral Sciences, Baylor College 

of Medicine, Houston, TX, USA.
4HEALTH Institute, University of Houston, Houston, TX, USA.

Introduction: Although smoking and alcohol use are the leading preventable 
causes of cancer among Latinx, no studies have evaluated their interactive effects in 
terms of cigarette dependence, and cognitive-based smoking processes. It is possi-
ble that the greater frequency of alcohol use and smoking rate may synergistically 
affect those smoking variables. The present study explored the interactive effects of 
frequency of alcohol use and smoking rate in terms of cigarette dependence, 
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 perceptions of barriers for quitting smoking and expectancies about smoking among 
Spanish-speaking Latinx adult smokers.

Methods: Participants (n = 362, mean age = 33.30, 58.8% women) were Spanish- 
Speaking Latinx daily smokers. Participants were recruited through an on-line panel 
system via Qualtrics that has shown to yield valid and reliable data. Spanish- 
language measures were employed and included instruments focused on alcohol 
usage, smoking rate, cigarette dependence, smoking expectancies, and perceptions 
about quitting.

Results: There was a significant interaction (p < .05) for alcohol use and smoking 
rate for perceived barriers for quitting smoking (B  =  −0.08, standard error 
[SE]  =  0.03), negative reinforcement expectancies (B  = −0.11, SE  =  0.03), and 
appetitive-weight control expectancies (B  = −0.07, SE  =  0.03). Particularly, the 
lower smoking rate per day, the higher a greater alcohol use was related to higher 
rates with barriers for quitting, negative reinforcement expectancies, and appetitive- 
weight control expectancies.

Conclusion: The current findings suggest that there is interplay between alcohol 
consumption and smoking rate in terms of some cognitive-based smoking pro-
cesses. The reduction of alcohol use in Latinx daily smokers who smoke a lower 
quantity of cigarettes might help to reduce the cognitive based smoking processes 
related to smoking maintenance.

 Never Too Young: Retrospective Study on Age and Racial 
Disparity in the Outcome of Primary CNS Lymphoma 
in South Texas

Snegha Ananth1, Michelle Janania Martinez1, Prathibha Surapaneni1, Juan F. Garza1, 
Tyler W. Snedden1, David J. Gregorio1, Sushanth Kakarla1, Jeremy A. Rawlings1, 
Joel E. Michalek1, Qianqian Liu1, Enrique Diaz Duque1*

1UT Heath San Antonio, Mays Cancer Center, Department of Hemato-Oncology, 
San Antonio, TX, USA

Introduction: Primary CNS lymphoma (PCNSL) is a rare malignancy, compris-
ing only 2% of primary CNS tumors in the United States. The purpose of this study 
was to describe differences in clinical characteristics and survival by Hispanic eth-
nicity in PCNSL.

Methods: This is a retrospective study, where we identified patients who were 
diagnosed and treated for PCNSL at UT Health San Antonio, between January 2008 
and December 2018. The epidemiology, therapeutic measures, and clinical charac-
teristics were listed as descriptive statistics.
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Results and Discussion: During 2008–2018, a total of 29 patients of PCNSL were 
included. Among those, 62% were HI (Hispanic) and the remaining 38% were NH 
(Non-Hispanic). The median age at diagnosis was 61  years (58  years in HI and 
70 years in NH). 55% were below 65 years and 45% were older than 65 years. 
Everyone received chemotherapy (89% received R-MPV (DeAngelis protocol) and 
9% received other high dose methotrexate containing regimens). However, in terms 
of receiving Whole Brain Radiation Therapy (WBRT), the patients in the younger 
group were more likely to receive it than were those in the elderly group (68% ver-
sus 23% respectively). Overall Survival (OS) rate at 3 years was 41% in HI and 33% 
in NH (p = 0.08) and at 5 years was 41% in HI and 25% in NH (p = 0.03).

Conclusion: While there is increasing data on higher incidence of non-HIV 
PCNSL in elderly population >65 years, HI in our population had a significantly 
lower median age at diagnosis with better survival and outcomes.

 U.S.-MX. Border Health CBPR: HPV Cancer Prevention – El 
Paso, TX

Moya, E., M.1*, Cordero, J., I. 2,3, Zamore, C.4, Ramirez, M1, Munoz, R.1 Aragones, A.4

1Department of Social Work, College of Health Sciences, University of Texas at 
El Paso, El Paso, TX, USA.

2Border Biomedical Research Center (BBRC), University of Texas at El Paso at 
El Paso, El Paso, TX, USA.

3Department of Health Promotion and Behavioral Sciences, The University of 
Texas Health Science Center at Houston, School of Public Health, El Paso, TX, USA.

4Department of Psychiatry & Behavioral Sciences, Memorial Sloan Kettering 
Cancer Center, Immigrant Health & Cancer Disparities Service, New  York, 
NY, USA.

Introduction: Human papillomavirus (HPV) associated cancers exhibit disparities 
among Hispanics, with cervical cancer rates significantly higher in this population 
among others. El Paso (80% Hispanic), designated Medically Underserved Area 
(MUA), shows high rates of HPV-associated cancers (2012–2016) compare to over-
all Texas and U.S. (cervical: 10.4, 9.2, 8.0), (oropharyngeal: 7.0, 11.0, 12.0). 
Approach-Community approach using tailored education to increase HPV vaccina-
tion. Hypothesis-Latino participants exposed to culturally and demographically tai-
lored interventions will be receptive to education regarding HPV vaccination for 
child(ren) in El Paso, TX.

Objectives-(1) develop community-informed, bi-lingual educational tools in col-
laboration with community partners; (2) target parents of CDC recommended age- 
groups 11–17 years; (3) navigate parental decision-making in obtaining the vaccine. 
Goals-(1) increase HPV awareness, its relationship to cancer, and vaccine access; 
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(2) increase positive perceptions of vaccine among parents; (3) encourage parents to 
request child vaccination. PURPOSE-To cultivate an interdisciplinary team science, 
community-based participatory approach preventing HPV-associated cancers in 
El Paso.

Methods: Development of educational tools (YR1); recruitment of adult parents/
caregivers (n = 200) in El Paso (YR2–4). Participants receive (1) educational and 
baseline components on first contact, (2) receive navigation/follow-up 1-year 
post-baseline.

Results: Preliminary findings include tools and data specific to El Paso 
demographics

• Adult low health insurance access (28%); higher access to regular care (52%)
• HPV awareness among adults of Mexican-origin
• Mexico refusal to administer vaccine to males

Discussion: Current findings will inform policy and future prevention efforts 
among interdisciplinary team science approaches of effective methods to increase 
vaccine completion among a diverse U.S.-Mexico border region; with preceding 
large-scale cancer bio-genetic-behavioral U54 project launching in El Paso.

 Association of Variants in MSH2 and PMS2 Genes 
with Colorectal Cancer in Mexican Patients

González-Mercado A1, Rico Méndez MA2, Moreno Ortiz JM1, Ramírez Ramírez 
R2, Ayala Madrigal ML1, González-Mercado MG4, Centeno Flores MW5, Gutiérrez 
Angulo M3*

1Universidad de Guadalajara CUCS, Guadalajara, Jalisco, México
2Universidad de Guadalajara CUCBA, Guadalajara, Jalisco, México
3Universidad de Guadalajara CUALTOS, Tepatitlán, Jalisco, México
4Tecnológico de Monterrey campus Guadalajara, Guadalajara, Jalisco, México
5Hospital Civil “Juan I. Menchaca”, Guadalajara, Jalisco, México

Introduction: Colorectal cancer (CRC) represents a group of molecular and het-
erogeneous diseases with a range of genetic and epigenetic alterations. It is the third 
most common type of cancer in Mexico and in the world. The MSH2 and PMS2 
genes encoded for proteins involved in DNA mismatch repair. The objective was to 
estimate the association of rs2303426 (c.211+9C>G) and rs10179950 
(c.211+811C>T) of MSH2 gene and rs2286681 (c.804−164T>G) and rs62456178 
(c.989−701C>T) of PMS2 gene with CRC in Mexican patients.

Material and Methods: DNA samples of 143 CRC patients and 146 reference 
population were included. Peripheral blood DNA was extracted by CTAB-DTAB 
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method and genotyping was performed by TaqMan® SNP Genotyping Assays. 
Genotypic and allelic frequencies were determined by direct counting. The associa-
tion was evaluated by odds ratio. All participants signed an informed consent letter.

Results: The alleles rs2303426C, rs10179950C, rs2286681T and rs62456178C 
were more frequently in both groups (between 53–66%). The association analysis 
showed no association of the variants with CRC (p > 0.05).

Discussion: The genotypic and allelic frequencies of the SNPs between both 
groups did not show differences (p > 0.05); the allelic frequencies of the reference 
group are similar to those of the population of Los Angeles CA with Mexican ances-
try (p > 0.05) and different from those of the world population (p < 0.001) reported 
in 1000 genomes.

Conclusion: The frequencies of these variants are reported for the first time in 
Mexican population and it is suggested that it do not have an important role in the 
development of CRC in our population.

 Methylation Analysis of MLH1 Gene in Tumor Tissue 
of Mexican Patients with Colorectal Cancer

Moreno-Ortiz JM1, Jiménez-García J1, 2, Ayala-Madrigal ML1, González-Mercado 
A1, Ramírez-Ramírez R3, Ramírez-Plascencia H1, Alvizo-Rodríguez CR1, Flores- 
López BA1, Hernández-Sandoval A1, Macias-Gutiérrez VM4, Gutiérrez-Angulo M2*

1Centro Universitario de Ciencias de la Salud, Universidad de Guadalajara
2Centro Universitario de los Altos, Universidad de Guadalajara
3Centro Universitario de Ciencia Biológicas y Agropecuarias, Universidad de 

Guadalajara
4Hospital Civil “Dr. Juan I. Menchaca. Guadalajara, Jalisco, México.

Introduction: MLH1 gene encodes a protein that participates in DNA mismatch 
repair. Its promoter contains a CpG island of 1128 bp (chr3:37034229-37035356) 
involved in gene regulation. This island is divided in four regions: A (located at 
−711 to −577), B (−552 to −266), C (−248 to −178) and D (−109 to +5). The aim 
of this work was to analyze the methylation of the CpG island in A, B and C regions 
in colorectal cancer (CRC) patients.

Material and Methods: Previous informed consent, 101 samples of tumor tissue 
were obtained from Mexican patients with histopathological diagnosis of CRC. All 
the patients were derived from the Civil Hospital “Dr. Juan I. Menchaca”. The meth-
ylation status was evaluated by methylation specific-PCR.
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Results: The methylation analysis showed 22% of CRC patients were positive for 
methylation in any region and only 4% had all the regions methylated (A, B and C). 
A and B regions had the higher frequency of methylation.

Discussion: As described by Deng et al, 2001 and Miyakura et al, 2014., methyla-
tion of regions C and D have a determining role in protein expression in patients 
with CRC, but in this work, regions A and B had a higher percentage of methylation 
than region C.

Conclusion: Regions A and B of MLH1 had a higher frequency of methylation. 
Although the C region is related with gene expression in CRC, it would be neces-
sary to analyze the methylation role of A and B regions associated to CRC in 
Mexican patients.

 Admixture Mapping with Genome-Wide Association Analyses 
Identifies Potential Risk Variants for HER2+ Breast Cancer 
in Latinas

Valentina Zavala1, Tatiana Vidaurre2, Katie Marker3, Jeannie Vásquez2, L. Tamayo4, 
Sandro Casavilca2, M. Calderon2, J. Abugattas2, H. Gómez5, H. Fuentes2, C. Monge- 
Pimentel2,Jovanny Zabaleta6, Laura Fejerman*1

1University of California San Francisco, San Francisco, CA, USA
2Instituto Nacional de Enfermedades Neoplasicas, Peru
3University of California Berkeley, CA, USA
4University of Chicago, IL, USA
5Instituto Nacional de Enfermedades Neoplasicas, Peru
6Louisiana State University Health Sciences Center, New Orleans, LA, USA

Introduction: Human Epidermal Growth Factor Receptor 2 positive (HER2+) 
breast cancer (BC) incidence is higher in Latinas. Our preliminary analyses showed 
an association between Indigenous American (IA) ancestry and HER2 status. We 
hypothesize that population-specific germline variants predispose Latinas with IA 
ancestry to develop HER2+ tumors. We aim to discover germline variants associ-
ated with ancestry and HER2+ BC in patients with high IA ancestry.

Methods: We genotyped 1,312 BC patients recruited at the Instituto Nacional de 
Enfermedades Neoplasicas in Lima, Peru. We infered locus-specific ancestry and 
estimated global ancestry. Admixture mapping analysis was conducted using logis-
tic regression with HER2+ patients as cases and HER2- as controls. Fine mapping 
within regions of interest was performed using imputed genotypes. RNA was 
extracted from 47 tumor samples from this same cohort and exome sequencing was 
conducted with the Illumina-NextSeq500 system. Gene expression for genes within 
suggestive regions was compared between HER2+ and HER2- tumors.
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Results: Admixture mapping results are suggestive for two different chromosomal 
regions: 2q11–2q12 and 3p14. Fine mapping within these regions showed novel 
suggestive variants in the 2q11–2q12 region near genes such as MAP 4K4 and 
genes from the interleukin 1 receptor family, with known roles in BC development. 
Within the 3p14 region, we found differential expression for the FLNB gene with 
higher expression among HER2-patients.

Conclusion: Combining Admixture mapping with genome-wide association anal-
yses and transcriptomics is a promising approach to discover population-specific 
variants associated with subtype-specific BC risk. We will replicate suggestive find-
ings and expand sample size to increase power.

 The Role of Social Deprivation on Smoking Assessment 
and Smoking Status Among Latino Adolescents in Community 
Health Centers

John Heintzman*1,3, Miguel Marino1,2*, Katie Fankhauser1, Jon Puro3, Sophia 
Giebultowicz3, David Ezekiel-Herrera1, Jennifer Lucas1, Steffani Bailey1

1Department of Family Medicine, Oregon Health and Science University, 
Portland, OR, USA

2Biostatistics Group, OHSU-PSU School of Public Health, Portland, OR, USA
3OCHIN, Inc., Portland, OR, USA

Introduction: Assessment of smoking status is a recommended cancer prevention 
service in adolescents, but it is unknown if community deprivation affects the likeli-
hood of smoking assessment in Latino/a adolescents compared to non- 
Hispanic whites.

Methods: We utilized an electronic health record (EHR) dataset, serving commu-
nity health center (CHC) patients nationally, linked to neighborhood-level social 
deprivation data, to assess the differences in smoking assessment at any visit (yes 
vs. no) and use (current vs. never smoker) among 10–17 year-olds. We compared 
three groups: 1) Latino Spanish-language preferred, 2) Latino English-language 
preferred, 3) non-Hispanic white, assessing if ethnicity/language disparities were 
moderated by neighborhood social deprivation, controlling for important confound-
ers (e.g. healthcare utilization, insurance, household income, etc.).

Results: Our study included 124,314 adolescents across 15 states, 53.4% of whom 
were non-Hispanic white, 32.0% Spanish-preferring Latinos and 14.6% English- 
preferring Latinos. Among neighborhoods with the highest deprivation, the likeli-
hood of being assessed for smoking was ~88% for all ethnicity/language groups. 
Among neighborhoods with the lowest deprivation levels, Spanish-preferring 
Latinos had similar likelihood of being screened for smoking (88.0%, 95% 
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CI  =  85.9–90.5%) as English-preferring Latinos but showed a higher likelihood 
compared to non-Hispanic whites (83.5%, 95% CI  =  81.1–85.9%). Spanish- 
preferring Latinos had the lowest prevalence of smoking (0.4%), followed by 
English-preferring Latinos (1.6%) and non-Hispanic whites (3.1%), which did not 
differ by social deprivation levels.

Conclusion: In CHCs, smoking assessment of Latino adolescents was frequent 
and equivalent across patients residing in socially deprived neighborhoods. CHC 
models of care may be strategic objects of further study to deliver equitable cancer 
prevention.

 Evaluation of a Provider-Directed HCV Education 
Intervention to Improve HCV Screening

Bertha E. Flores1*, Wang, CP2, Fernandez, A1, Rochat, A2, Bobadilla, R2, Hernandez, 
L2, Turner, BJ2

1UT Health San Antonio, School of Nursing, San Antonio, TX, USA.
2UT Health San Antonio, ReACH Center, San Antonio, TX, USA

Introduction: The incidence of cirrhosis and liver cancer is increasing in the U.S., 
with Hispanics in South Texas especially affected. Expert guidelines endorse one- 
time Hepatitis C virus (HCV) screening of baby-boomers (born 1945–1965) but 
limited education about HCV is a barrier to screening in primary care. We devel-
oped an educational program for clinicians and staff about HCV epidemiology, 
screening, and basic management of chronic HCV. This program was implemented 
in practices serving low income, Hispanic majority communities.

Methods: The program was delivered to primary care clinicians and staff in 6 
practices. The pre-test and post-test asked 12 questions. Change between pre- and 
post-test scores were compared using McNemar and likelihood ratio test (LRT) for 
binary and Likert scales, respectively.

Results: The intervention was associated with significantly improved percent 
change in pre- and post-test scores for questions addressing chronic HCV infection 
(45% improvement for both clinicians and staff), vaccine recommendations (8% 
and 23% improvement), and diagnostic tests (32% and 29% improvement). 
Significant improvement was also observed for items measuring attitudes about 
screening and care including feasibility of HCV testing (0.30 and 0.39 improve-
ment), feasibility of linking HCV patients to care (0.54 and 0.49 improvement), and 
importance of HCV (0.51 and 0.52 improvement).

Conclusion: Provider/staff educational program improved knowledge about HCV 
epidemiology, screening and management in both clinicians and staff. This program 
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underpins a comprehensive implementation program to deliver screening for HCV 
in baby boomers and to evaluate and manage chronic HCV to reduce the threat of 
HCV in at-risk Hispanics.

 Alcohol Use, Physical Activity and Body Mass Index 
in the Mexican American Mano a Mano Cohort

Natalia I. Heredia1*, Qiong Dong1, Shine Chang1, and Lorna H. McNeill1

1The University of Texas MD Anderson Cancer Center, Houston, TX, USA

Introduction: Hispanics have the highest rates of liver cancer in the U.S. Alcohol 
use, lack of physical activity (PA), and obesity are liver cancer risk factors. Although 
studies indicate PA is positively associated and alcohol consumption is negatively 
associated with body mass index (BMI), these relationships remain elusive for 
Hispanics. This study assessed the association of PA and alcohol use with BMI, 
stratified by gender in Mexican-origin adults.

Methods: Secondary data analysis using interviewer-administered questionnaire 
data, including self-reported PA, alcohol consumption, and demographics; trained 
staff measured height and weight. Linear regression assessed the association 
between PA and alcohol consumption with BMI controlling for key variables.

Results: Among 3,897 participants, average age was 49; individuals were mostly 
women, had not attained a high school degree, obese (60%), and never drinkers 
(67%). Current drinkers had a higher proportion of individuals achieving high PA 
(32%) than either never (26%) or former drinkers (24%). We found an inverse rela-
tionship between high PA and BMI in females only (Beta = −1.48, 95% C1: −2.12, 
−0.84, p < .001). An inverse relationship between current drinking and BMI was 
identified in the full sample (Beta = −0.88, 95% CI: −1.51, −0.25, p <  .01) and 
across sexes and acculturation groups. Among male never drinkers, high PA was 
associated with increased BMI (Beta = 2.48, 95% CI: 0.82, 4.14, p < .01).

Conclusions: High PA and current drinking were independently protective against 
obesity. Differences seen between independent and interaction results illustrate the 
importance of evaluating multiple risk behaviors together and by gender to inform 
cancer prevention efforts in Mexican-origin adults.

 Acculturation and Differences in Breast Cancer Screening 
Behaviors of Immigrant Women in the U.S.

Federico Ghirimoldi1, Susanne Schmidt1*
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1UT Health San Antonio, San Antonio, TX, USA

Background: Despite reduced breast cancer mortality in the U.S., disparities 
among minority and immigrant women remain. We examine disparities in cancer 
screening behaviors of immigrant women from different regions of birth, by esti-
mating the influence of acculturation and a family history of cancer.

Methods: Using National Health Interview Survey data and multilevel logistic 
regression models, we examine the determinants of breast screening behaviors 
among immigrant women (n  =  8,662), half of who were from Mexico/Central 
America/the Caribbean or South America.

Results: In multilevel models, women without a family history of cancer (Odds 
Ratio = 0.63, p < 0.001) and unacculturated women (Odds Ratio = 0.48, p < 0.001) 
were less likely to have ever had a physical breast exam. Further, significant varia-
tion in having had a breast exam exist by region of birth. Although this variation was 
reduced after adjusting for sociodemographic characteristics, acculturation, and 
family history of cancer, it remained statistically significant across models.

Conclusion: This paper improves our understanding of factors related to the adop-
tion of cancer screening behaviors among U.S. immigrants from around the world, 
including the role of acculturation and increased awareness of cancer risk due to a 
family history of cancer. Breast cancer advocates should consider both the extent of 
language-related barriers and the regional and cultural differences among the immi-
grant groups within the population that they serve. Addressing personal and cultural 
barriers in health education programs and cancer awareness campaigns can help 
reduce disparities and increase cancer screening uptake among difficult to reach 
immigrant women.

 Impact of a Community-Based Educational Intervention 
on Prostate Cancer Among Hispanic and African American 
Community/Patient Advocates and Promotores de Salud

Carolina Aristizabal1*, Linda Behar-Horenstein2, Yingwei Yao2, Sandra Suther3, 
Angela Adams2, Nissa Askins2, Folakemi Odedina2, Mariana C.  Stern1, Lourdes 
Baezconde-Garbanati1

1Florida-California Cancer Research, Education and Engagement Health Equity 
(CaRE2) Center, University of Southern California, Los Angeles, CA, USA

2CaRE2 Center, University of Florida, Gainesville, FL, USA
3CaRE2 Center, Florida Agricultural and Mechanical University, 

Tallahassee, FL, USA
Presenter and corresponding author: Carolina Aristizabal, MD, MPH, CHES® 

(caristiz@usc.edu)
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Introduction: Blacks are disproportionately impacted by prostate cancer (PCa) 
compared to other racial/ethnic groups. While the burden of PCa in Hispanics is 
low, there is limited understanding of the disparities in subpopulations of Hispanics. 
We developed, culturally adapted, translated, implemented and evaluated a Prostate 
Cancer Advocacy Training (PCAT).

Methods: Culturally and language specific content on PCa cause, risk factors, epi-
demiology, detection, diagnosis and treatment was delivered through a workshop 
and simultaneously broadcasted in Spanish in Los Angeles County (n = 29) and in 
English in Tallahassee, Florida (n = 9). Pre- and post-test surveys assessed impact.

Results: The following pre vs. post differences were statistically significant 
(p < 0.05), in knowledge (5.0 ± 1.6 vs 6.3 ± 1.1) and advocacy intentions (3.9 ± 0.9 
vs 4.3 ± 0.8). On correctly identifying warning signs for PCa (50% vs 87%), intent 
to inform and educate patients, family, and friends about PCa within the next three 
months, (69% vs 95%), to ensure that high quality research is sensitive to the priori-
ties of patients (63% vs 84%), to help increase patient recruitment, compliance and 
retention for clinical trials within the next month (62% vs 84%), intent to engage in 
PCa patient education within the next three months, (67% vs 92%); and in engaging 
in PCa community outreach within the next three months, (67% vs 94%). There 
were no significant differences due to race/ethnicity.

Conclusion: The PCAT led to increased knowledge, awareness, and intention to 
engage in advocacy regarding PCa in the next three months. Results suggest that 
delivering culturally and language specific educational information increases 
engagement of Hispanic and African American patient/community advocates.

 Preliminary Findings of a Cancer Risk Cohort Study 
in a Predominately Hispanic Border Region

Crystal Costa1*, Jennifer Salinas3, Adam Alomari2, Alok Dwivedi, PhD3, 
Navkiran Shokar2

1The University of Texas at El Paso, El Paso, TX, United States
2Texas Tech University Health Sciences Center El Paso School of Medicine, 

Department of Family & Community Medicine, El Paso, TX, United States
3Texas Tech University Health Sciences Center El Paso School of Medicine, 

Department of Molecular & Translational Medicine, El Paso, TX, United States

Introduction: Cancer, the leading cause of death among US Hispanics, will 
increase its burden as this relatively young group ages and acculturates. It is impor-
tant therefore to understand biological and behavioral risk factors and prevention 
behavior in this group. Despite ongoing efforts, Hispanics remain underrepresented 
in oncology studies.
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Methods: The Hispanics of El Paso Cancer Cohort (HELP-CC) study was estab-
lished as a longitudinal community-based cohort, in order to identify cancer risk 
factors (environmental, personal and biological), medical history and cancer screen-
ing behaviors relevant to cancer outcomes within a predominantly Mexican- 
American population. Recruitment was community–based and stratified by gender 
and SES. Variables collected included self-reported medical history, risk factors and 
screening behaviors, anthropometric measurements and collection of biological 
specimens. Consent was obtained for obtaining medical records and linkage to clin-
ical information through the Texas Cancer Registry. Descriptive analysis of data 
was conducted among a sample of 195 adult males and females.

Results: Mean age was 59.82 (SD 8.994), 97.4% were Hispanic, 47.2% were unin-
sured. HELP-CC compared to the US general population for disease prevalence 
was: cardiovascular disease (46.2% vs 35.4%) and diabetes (23.1% vs 20.6%). For 
cancer risk factors obesity prevalence was (53.8% vs 39.6%) and current smoking 
status (9.7% vs 24.7%). Up to date cancer screening behaviors were: colorectal 
(27.1% vs 62.4%), cervical (20.8% vs 83.0%) and breast (71.2% vs 71.5%).

Conclusions: The HELP-CC profile was similar for disease prevalence and differ-
ent for both cancer risk factors and cancer screening behaviors as compared to the 
adult US general population.

 Investigating Disparities in Pancreatic Ductal 
Adenocarcinoma – The Significance of Latino Ethnicity 
on Clinical Outcomes

Andrea N. Riner1, Patrick W. Underwood1, Kai Yang2, Kelly M. Herremans1, Miles 
E.  Cameron1,3, Srikar Chamala4, Peihua Qiu2, Thomas J.  George5, Jennifer 
B. Permuth6, Nipun B. Merchant7, and Jose G. Trevino*1

1Department of Biostatistics, University of Florida College of Medicine, 
Gainesville, FL, USA

2Department of Physical Therapy, University of Florida College of Medicine, 
Gainesville, FL, USA

3Department of Pathology, Immunology and Laboratory Medicine, University of 
Florida College of Medicine, Gainesville, FL, USA

4Division of Hematology and Oncology, Department of Medicine, University of 
Florida College of Medicine, Gainesville, FL, USA

5Departments of Cancer Epidemiology and Gastrointestinal Oncology, Moffitt 
Cancer Center and Research Institute, Tampa, FL, USA

6Department of Surgery, University of Miami College of Medicine, 
Miami, FL, USA
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Introduction: Disparities exist among patients with pancreatic ductal adenocarci-
noma (PDAC). Non-White race is regarded as a negative predictor of expected treat-
ment and overall survival. Data suggest Academic Research Programs (ARP) 
provide better outcomes for minorities, but ethnic/minority outcomes are underre-
ported. We sought to determine if outcomes among diverse racial/ethnic patients 
with PDAC are influenced by treatment facility, with a focus on Hispanic subgroups.

Methods: The National Cancer Database identifies Latinos as Hispanics. NCDB 
identified 170,327 patients diagnosed with PDAC (2004–2015), including 8,341 
Hispanics. Cox proportional-hazard regression was used to compare survival 
between race/ethnic groups across facilities.

Results: In unadjusted models, compared to Non-Hispanic Whites (NHW), Non- 
Hispanic Blacks (NHB) had the worst overall survival (HR = 1.05, 95% CI:1.03–1.06, 
p < 0.001) and Hispanics had the best overall survival (HR = 0.92, 95% CI:0.90–0.94, 
p < 0.001). After controlling for covariates, NHB (HR = 0.95, 95% CI:0.93–0.96, 
p < 0.001) had better overall survival compared to NHW, and Hispanics continued 
to have the best comparative outcomes (HR = 0.84, 95% CI:0.82–0.86, p < 0.001). 
Amongst Hispanics, Dominicans and South/Central Americans lived the longest, at 
10.25 and 9.82 months, respectively. The improved survival in Hispanics was most 
pronounced at ARP (HR  =  0.80, 95% CI:0.77–0.84, p  <  0.001) and Integrated 
Network Cancer Programs (HR = 0.78, 95% CI:0.73–0.84, p < 0.001).

Conclusion: Hispanics with PDAC have better overall survival compared to Non- 
Hispanics at all treatment facilities. The most profound survival benefit amongst 
Hispanics is at ARP and INCP. Dominicans and South/Central Americans have the 
best comparative survival outcomes. Subtle differences in Hispanic patients’ 
genome, microbiome, cultural, and psychosocial factors may alter the disease phe-
notype through the inflammatory response and tumor biology.

 Racial and Ethnic Differences in Tobacco Product Use 
Patterns Among U.S. Adults: Findings from the National 
Adult Tobacco Survey, 2009–2014

Saida Coreas1, Kristyn Kamke2, Eliseo J. Pérez-Stable1, Sherine El-Toukhy2*

1Division of Intramural Research, National Heart, Lung, and Blood Institute, 
National Institutes of Health Bethesda, MD, USA.

2Division of Intramural Research, National Institute on Minority Health and 
Health Disparities, National Institutes of Health Bethesda, MD, USA.

Introduction: With an evolving tobacco landscape, little is known about tobacco 
use patterns throughout adulthood, particularly in light of differential preferences of 
tobacco products by race and ethnicity that are established during adolescence.
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Methods: Data came from 3 waves of the National Adult Tobacco Survey, 
2009–2014. We used time-varying effect modeling on a nationally representative 
sample of adults (N = 254,006; age 18–65 years) to examine tobacco product use 
patterns (TPUPs) over age by race and ethnicity. TPUPs classify tobacco use based 
on number (single, dual, poly) and categories (cigarettes, noncigarette combustible 
(NCC), noncombustible (NC)) of tobacco products used, resulting in five mutually 
exclusive use patterns: cigarettes, NCCs, NCs, dual use and poly use. Regression 
coefficients were estimated for each TPUP among racial/ethnic groups as a non- 
parametric function of age.

Results: Between 2009 and 2014, cigarette use ranged from 12.1% to 13.4%, NC 
use from 1.9% to 2.6%, and cigarette and NC dual use from 0.8% to 2.4%. Compared 
to Whites, Latinos were less likely to be users of any TPUP throughout adulthood. 
Blacks were more likely than Whites to be NCC users in early adulthood (18 to 29), 
cigarette users by age 40, and poly users by age 50.

Conclusion: Despite their susceptibility to smoking during adolescence, Latino 
adults exhibited decreased prevalence of all TPUPs. Blacks exhibited elevated prev-
alence of cigarette, NCC use, and poly use. Tracking trends in TPUPs over age 
allows a timely implementation of tobacco product-specific cessation interventions 
to reduce cancer and non-cancer risks especially among minorities.

 Latino Patients with Pancreatic Neuroendocrine Tumors: 
A Survival Analysis in the National Cancer Database

Patrick W. Underwood1, Andrea N. Riner1, Miles E. Cameron1, Michael U. Maduka1, 
Jose G. Trevino1*

1Department of Surgery, University of Florida College of Medicine, 
Gainesville, FL, USA

Introduction: Pancreatic neuroendocrine tumors (PNET) represent a rare, deadly 
form of pancreatic cancer. Health disparities have not been well described in this 
patient population. Latinos have been excluded from previous analyses. We hypoth-
esize that health disparities exist in patients with PNETs.

Methods: The National Cancer Database (NCDB) defines Latino and Hispanic as 
equivalent. Hispanic will be used for consistency with the NCDB. Patients treated 
for PNETs were identified in the NCDB for the years 2004–2015. Kaplan-Meier 
analysis and Cox proportional hazards models were used to assess overall survival 
and covariates of survival, respectively.

Results: There were high rates of uninsured among Hispanic White (HW) and 
Hispanic Black (HB) patients compared to non-Hispanic, White (NHW) patients 
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(p < 0.001). HW and HB were more often from zip codes with median income of 
<$47,999 and >21% of the population without a high school degree compared to 
NHW (p < 0.001). Despite these differences, there was no significant difference in 
median survival between races. On multivariate analysis, greater age, male sex, lack 
of insurance, residence in a zip code with lower median income and lower percent-
age with high school degree, no surgical treatment, and higher stage were associated 
with worse survival. Race was not associated with survival.

Conclusion: Socioeconomic factors, but not race, are associated with survival in 
patients with PNETs. Latino patients represent a growing population in the United 
States and should be included in all analyses of health disparities.

 Process Evaluation of a Culturally Targeted Video for Latinas 
About Hereditary Breast and Ovarian Cancer

Alejandra Hurtado-de-Mendoza*1,2, Kristi Graves1,2, Sara Gómez-Trillos1,2, Pilar 
Carrera3, Lyndsay Anderson4, Claudia Campos5, Beth N.  Peshkin1,2, Marc 
Schwartz1,2, Paula Cupertino6, George Luta,1 Nathaly Gonzales7, Andrés Gronda1, 
Halyn Orellana,1 Vanessa B. Sheppard8

1Department of Oncology, Georgetown University Medical Center, 
Washington, DC, USA

2Jess and Mildred Fisher Center for Hereditary Cancer and Clinical Cancer 
Genomics, Washington, DC, USA

3Department of Social Psychology and Methodology, Universidad Autónoma de 
Madrid, Ciudad Universitaria de Cantoblanco, Madrid, Spain

4College of Health and Human Services, School of Nursing, California State 
University, Sacramento, CA, USA

5Nueva Vida, DC Office, Alexandria, VA, USA
6Cancer Prevention and Control Program, John Theurer Cancer Center, 

Hackensack University Medical Center, Hackensack, NJ, USA
7Capital Breast Cancer Center, Washington, DC, USA
8Department of Health Behavior Policy, Virginia Commonwealth University, 

Richmond, VA, USA

Introduction: Genetic counseling and testing (GCT) can give life-saving informa-
tion to individuals at risk for hereditary breast and ovarian cancer (HBOC). Latinas 
at risk HBOC have low awareness and low GCT uptake compared to non-Hispanic 
Whites (NHW). Few interventions address disparities for at-risk Latinas. Narratives 
are an effective method to communicate complex information for low literate popu-
lations. Transportation, identification with characters, and emotions are three mech-
anisms associated with the persuasive influence of narratives. The goal of this study 
was to evaluate the acceptability of a culturally targeted video about HBOC and 
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GCT as well as participants’ transportation, identification with characters, and emo-
tions elicited by the video.

Methods: 40 Latina immigrants at risk for HBOC watched the culturally targeted 
video. Using mixed methods, we assessed acceptability, transportation, identifica-
tion with characters, and emotions using validated surveys and a semi-structured 
interview.

Results: Participants were 47 years old in average. The acceptability of the video 
was high (M = 9.82; SD = .41). Participants felt transported to the story (M = 5.01, 
SD = 0.91), felt highly identified with the main character (M = 8.34, SD = 1.74) and 
felt positive emotions (M = 8.73, SD = 1.48). Interviews revealed that participants 
liked the video, gained knowledge, felt empowered by the information learned, and 
would share it with family and friends. One participant said: “It is something edu-
cational that also brings us peace of mind and helps us make decisions and pre-
vent it.”

Conclusions: The culturally targeted video is an acceptable intervention that can 
be easily disseminated and has the potential to reduce GCT disparities.

 Examining the Knowledge of Tobacco Regulations 
and Tobacco Retail Practices Among Latino Independent 
Tobacco Retailers

Robert García1*, Patricia Escobedo2, Rosa Barahona2, Yaneth Rodriguez2, Lourdes 
Baezconde-Garbanati2

1Texas A&M University, School of Public Health, College Station, TX, USA
2University of Southern California, Keck School of Medicine, Los 

Angeles, CA, USA

Introduction: The retail environment has been identified as an area that contrib-
utes to tobacco use disparities which also exacerbate the current burden of tobacco 
related cancers. Given the variability and complexity of tobacco regulations it can 
be expected that independent retailers are not knowledgeable of the new regulatory 
role of the Food and Drug Administration (FDA).

Methods: This project used community health workers to recruit 200 independent 
tobacco retailers from Latino communities in Los Angeles, CA. The participating 
retailers were interviewed and the CHW’s also conducted store observations. The 
retailer interview addressed their knowledge of the FDA and tobacco policies, atti-
tudes towards the FDA, and their perceived benefits of selling tobacco products. The 
observation addressed product availability and placement, presence of promotions, 
exterior ads, and regulatory materials.
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Results: Less than half of the retailers were aware of the FDA’s role in tobacco 
regulation. Nearly half of the retailers viewed cigarettes and cigarillos and finan-
cially beneficial to their store compared to only 7% for e-cigarettes. A little less than 
half of the retailers (47.5%) knew the regulatory role of the FDA but 66.3% believed 
they had the right to regulate tobacco products. A third of the retailers reported 
receiving regulatory information from the FDA. 23% of the retailers displayed price 
promotions for cigarettes and 20.3% displayed such promotions for menthol 
cigarettes.

Conclusions: The retail environment contributes to continued disparities in 
tobacco use. Outreach with racial/ethnic communities will be essential to increase 
retailers’ and community buy-in to work towards reducing the burden of tobacco 
related cancers in linguistically and culturally diverse communities.

 Delineate Disparity in Prostate Cancer Mortality Associated 
with Hispanic Ethnicity

Wang, Chen-Pin*1, Schmidt Susanne1, MacCarthy1, Liss Michael2

1Department of Population Health Science, University Texas Health San Antonio, 
San Antonio, TX, USA

2Department of Urology, University Texas Health San Antonio, San 
Antonio, TX, USA

Introduction: Disparity in prostate cancer mortality that is attributed to Hispanic 
ethnicity remains understudied. This study identified significant risk factors under-
lying disparity in prostate cancer mortality associated with Hispanic ethnicity.

Methods: We identified a cohort of 129,100 nonBlack men diagnosed with pros-
tate cancer at age of <65 years in the 2007–2014 Surveillance, Epidemiology, and 
End Results database. These data were linked to neighborhood socioeconomic vari-
ables from the American Community Survey and lifestyle variables from the 
Behavioral Risk Factor Surveillance System. A series of inverse propensity scores 
weights (IPSW) were incorporated in Cox regression analyses to allow varying 
adjustments for imbalances by Hispanic ethnicity regarding age at diagnosis, PSA 
level, Gleason score, stage, treatment, insurance, socioeconomic and behavioral 
variables.

Results: All-cause mortality (ACM) and prostate cancer mortality (PCM) rates 
were 5.5% and 3.1% for Hispanics, and 4.7% and 2.1% for non-Hispanics. Under 
fully-adjusted IPSW, there was no ethnic difference in ACM (HR = 0.98, p = 0.34); 
ethnic difference in treatment along with insurance or stage attributed to 7.1–8.2% 
increased ACM (HRs = 1.05–1.06, p < 0.01); ethnic difference in treatment, insur-
ance, and stage jointly attributed to 26.5% increased ACM (HR = 1.24, p < 0.001). 
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Hispanic ethnicity was associated with 6% increase in PCM under fully-adjusted 
IPSW (HR = 1.06, p = 0.023). Age, treatment, stage, and insurance each individu-
ally or jointly attributed to 17–19% increased PCM disparity (HRs: 1.19–1.21, 
p  <  0.001); socioeconomic and behavioral risk factors jointly attributed to addi-
tional 27% increase in PCM disparity (HR = 1.54, p < 0.001).

Conclusion: Disproportional prostate cancer mortality in Hispanics could be alle-
viated via access to health insurance, care, and lifestyle interventions.

 Design and Development of a Bilingual Facebook Messenger 
Chat for Smoking Cessation

Patricia Chalela,1 Alfred McAlister,1 Edgar Muñoz,1 Cliff Despres,1 Sukumaran 
Pramod,1 Illeana Tiemann,1 Sahak Kaghyan,2 David Akopian,2 Amelie G. Ramirez1*

1University of Texas Health Science Center at San Antonio, San Antonio, 
TX, USA.

2University of Texas at San Antonio, San Antonio, TX, USA.

Introduction: Quitxt is a mobile phone texting system for smoking cessation pro-
moted in via social media advertising. Quitxt results found a 21% cessation rate at 
7 months, confirming that a text and mobile media service specifically designed for 
young adults provides a feasible, potentially cost-effective approach to promoting 
cessation. Quitxt is now being expanded to reach Latino, non-Latino white and 
African American young smokers.

Objective: We present the design and development process of a theory-based, 
bilingual, interactive Facebook Chat to promote smoking cessation among 
young adults.

Methods: We conducted focus groups (3) and an online survey (200 young adult 
smokers) to assess images, video testimonials, and messages for social media and 
updated webpages linked to in Quitxt text messages. Results informed the develop-
ment of the Chat prototype, which is now active for recruitment.

Results: Formative research participants positively reviewed the images, mes-
sages, and videos, within the Quitxt mobile program, with the suggested addition of 
more information on negative consequences of smoking. Suggestions to improve 
the linked-to web content included adding more color and logos for credibility. 
Facebook was the most popular social media platform, making the Messenger Chat 
a viable, appropriate way to offer the program. This platform also enabled addi-
tional graphic content (gifs and memes) to make the messages more appealing to 
young adults.
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Conclusions: We followed an iterative design process to develop a bilingual, cul-
turally tailored and interactive Chat prototype to deliver our Quitxt smoking cessa-
tion program. The anticipated outcome is a scalable, evidence-based, easily 
disseminated smoking cessation intervention.

 Bladder Cancer Incidence and Survival in the United States 
and Texas Non-Hispanic Whites and Hispanics

Shenghui Wu1*, Edgar Munoz1

1Department of Population Health Sciences, University of Texas Health San 
Antonio, San Antonio, TX, USA; *Corresponding author

Background: Bladder cancer (BC) poses an enormous burden on health care sys-
tems. Not included in the Surveillance, Epidemiology, and End Results (SEER) 
Program, Texas (TX) Hispanics make up one-fifth of the U.S. Hispanic population. 
No studies have examined the BC difference between TX and the U.S. for non- 
Hispanic Whites (NHW) and Hispanics. This study determined whether BC inci-
dence and survival differ among U.S., Texas and South TX Hispanics and NHW.

Methods: Data were collected from the U.S.  SEER Program, Texas Cancer 
Registry and Texas Department of State Health Services. Annual age-specific and 
age-adjusted BC incidence rates, annual incidence percent changes and 95% confi-
dence intervals, and annual 5-year relative survival were calculated.

Results: Of the three Hispanic groups compared, South Texas Hispanics had the 
lowest and SEER Hispanics had the highest age-adjusted BC incidence rates. Of the 
three NHW groups compared, Texas NHW had the lowest and SEER NHW had the 
highest age-adjusted BC incidence rates. BC incidence significantly decreased over 
time among Hispanics and NHW in all three geographic groups. In contrast, South 
Texas Hispanics had the lowest and SEER Hispanics had the highest BC 5-year 
relative survival rates. Texas NHW had the lowest and SEER NHW had the highest 
BC 5-year relative survival rates.

Conclusion: South TX Hispanics had a lower BC incidence rate but a worse sur-
vival than TX and US SEER Hispanics. TX NHW had a lower BC incidence rate but 
a worse survival than South TX and US SEER NHW. The findings indicate future 
research directions.
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 Incidence of Hepatocellular Carcinoma (HCC) in Latinos 
in Texas, 2010–2015: A Follow-Up

Pramod Sukumaran1, Edgar Munoz1, Dimpy Shah1, Aron Mathews1, Patricia 
Chalela1, Amelie G. Ramirez1

1Institute for Health Promotion Research, Department of Population Health 
Sciences, UT Health San Antonio, San Antonio, TX, USA

Our previous studies showed Hepatocellular Carcinoma (HCC) rates to be higher 
among Hispanic/Latinos in Texas and highest among South Texas Latinos com-
pared to other non-Hispanic whites (NHW) and other Latinos in the United States 
(U.S.) (1,2). HCC age-adjusted incidence rates have almost tripled in U.S over the 
past 20 years (3). We used more recent data to assess trends in HCC among Texas 
Latinos and to reassess the elevated HCC incidence rate in Latinos in Texas and 
South Texas. We used data from the U.S.  SEER Program and the Texas Cancer 
Registry. To calculate annual moving average age-specific and age-adjusted HCC 
incidence rates, annual percent changes (APCs), and their corresponding 95% con-
fidence intervals for Latinos and NHW in the U.S., Texas and South Texas. We also 
used age-period-cohort models to identify patterns in cancer incidence in the region. 
The result suggested Texas Latino male and female incidence rates were 2.1 and 2.6 
times higher than their NHW counterparts in SEER regions. Latino males and 
females in South Texas had the highest rates of HCC incidence overall; rate ratios 
were 2.6 and 2.5 times higher than their NHW counterparts. There are statistically 
significant increases in HCC incidence rates in all groups (Texas and South Texas 
Latinos and NHW groups) and across all age groups. The elevated HCC rates in 
Texas Latinos are consistent over the 2010–2015 period.
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 Appendix C: Emerging Latinos in Research 
Across the Cancer Continuum

 Translation and Validation of the Pediatric Nausea Assessment 
Tool (PeNAT) for Use by Spanish-Speaking Children 
and Adolescents Receiving Chemotherapy

Erica Garcia Frausto1,7; Araby Sivananthan2; Carla Golden3,8; Molly Szuminski3,8; 
Luz Nereida, Perez-Prado4; Mercedes Paloma Lopez6; Virginia Diaz4,7; Dominica 
Nieto4,7; Anne-Marie Langevin4,7*; L. Lee Dupuis2,5

1Methodist Hospital of South Texas, San Antonio, TX, USA
2Research Institute, SickKids, Toronto, ON, Canada
3Children's Hospital and Research Center at Oakland, Oakland, CA, USA
4UT Health San Antonio, San Antonio, TX, USA
5University of Toronto, Toronto, ON, Canada
6SWOG Cancer Research Network, Operations Office, San Antonio, TX, USA
7Texas Pediatric Minority Underserved NCORP
8Bay Area Tumor Institute NCORP

Background: The lack of a Spanish-validated Pediatric Nausea Assessment Tool 
(PeNAT) excluded Spanish-speaking children from antiemetics clinical trials.

Objective: Create a Spanish-language PeNAT with face validity among Hispanic- 
American children.

Methods: Translation: Forward and backward translations of the PeNAT docu-
ments (script, diary, and instructions) were performed. A bilingual panel verified the 
accuracy of all translated and back-translated documents. Four mono-lingual, 
Spanish-speaking dyads (child/parent) and 4 bilingual dyads piloted the Spanish- 
language PeNAT documents. Four additional bilingual dyads read both document 
versions and completed a diary page using their preferred version. Completed diary 
pages were reviewed for errors due to misunderstanding. Face validity testing: 
Children aged 4–18  yrs who spoke Spanish at home, were about to receive 
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 chemotherapy and were without impairments precluding PeNAT use were eligible. 
Participants used the Spanish-language PeNAT during a chemotherapy block. A co-
investigator administered a standardized questionnaire to parents for feedback on 
the PeNAT documents (readability, clarity and ease of use). Recruitment continued 
in sets of 5 until at least 10 consecutive participants offered no substantive sugges-
tions for revision.

Results: The panel changed the documents to improve cultural sensitivity. All 
child/parent dyads completed diary pages without errors attributable to misunder-
standing. The Spanish-language PeNAT was preferred by 3 of 4 bilingual dyads. 
Ten patients (mean age: 10.6 yrs) used the Spanish-language PeNAT. All parents 
felt their child understood the PeNAT and none felt the documents were hard or very 
hard to use. Questionnaire responses led to no changes.

Conclusion: The Spanish-language PeNAT documents have face validity among 
Hispanic-American children.

 First Hispanic/Latino Community Cancer Advisory Board 
for the Penn State Cancer Institute – Addressing Cancer 
Needs in Central Pennsylvania

Sol Rodríguez-Colón1*; Eugene J. Lengerich1; Marcela Diaz-Myers2

1Penn State Cancer Institute, Hershey, PA, US.
2WellSpan Community Health, York, PA, US.

Background: Though central Pennsylvania (PA) is not often recognized for a large 
Hispanic/Latino population, the number of Hispanic/Latinos increased 24% from 
2010 (297,000) to 2017 (373,000). To reduce cancer burden, the Penn State Cancer 
Institute (PSCI), through the Office for Cancer Health Equity, established in 2018 
the Hispanic/Latino Community Cancer Advisory Board (CAB).

Methods: Composed of 15 active community members, the CAB follows a bidi-
rectional engagement approach co-chaired by a community and an academic mem-
ber. The CAB’s mission is to advise the PSCI on cancer or risk factors affecting 
Hispanic/Latinos; improve the care and health outcomes among Hispanic/Latinos; 
promote culturally appropriate care; help conduct outreach and education in the 
community; review PSCI’s research protocols addressing the Hispanic/Latino com-
munity; and promote the participation of Hispanic/Latinos in research.

Results: In 2019, the CAB reviewed research grant submissions, facilitated the 
inclusion of Spanish-speakers in research, and modified and promoted the PSCI 
Community Health Assessment (CHA). The CAB also convened Hispanic/Latino- 
serving organizations to a June 2019 meeting to review cancer incidence and 
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 mortality among Hispanics/Latinos; learn about cancer-related research involving 
Hispanics/Latinos; review preliminary data the first 200 Hispanic/Latino CHA 
respondents; and set priorities for cancer prevention and control among Hispanics/
Latinos. In the concluding session, participants provided strong support and specific 
strategies for two community-based initiatives promoting cancer education, physi-
cal activity, and nutrition among Hispanic/Latinos.

Conclusions: The CAB is a bidirectional, community-based strategy with a strong 
potential to develop and disseminate initiatives to measurably reduce the burden of 
cancer among Hispanics/Latinos in central PA.

 A Closer Look at Hispanics with Follicular Lymphoma: 
The UT Health San Antonio Experience

Michelle Janania Martinez1, Tyler W Snedden1, Juan F Garza1, Prathibha 
Surapaneni1, Snegha Ananth2, Jeremy Rawlings2, David J Gregorio2, Sushanth 
Kakarla1, Qianqian Liu3, Joel E Michalek3, Adolfo E Diaz1*

1Hematology-Oncology Division, Mays Cancer Center UT Health San Antonio 
MD Anderson, San Antonio, TX, USA

2Department of Internal Medicine, University of Texas Health San Antonio, San 
Antonio, TX, USA

3Department of Epidemiology and Biostatistics, University of Texas Health at 
San Antonio, San Antonio, TX, USA

Background: Follicular Lymphoma (FL) is the most common indolent non- 
Hodgkin- lymphoma (NHL); usually diagnosed in non-Hispanic (NH) and well 
characterized in this population. Hispanics (HI) are underrepresented with little data 
available. Our objective was to determine demographics/clinical characteristics of 
FL patients, comparing outcomes between HI/NH.

Methods: Identified 616 Lymphoma patients; retrospectively analyzed 123 FL 
(seen 2008–2018). Continuously distributed outcomes were summarized with 
mean/standard deviation; categorical outcomes with frequencies/percentages. One- 
way- ANOVA assessed significance of mean variation with disease category; 
Pearson’s Chi Square or Fisher’s Exact test assessed significance of categorical out-
come associations.

Results: Identified 123 FL, 71-HI (58%), 49-NH (40%), 3-unspecified (2%). 88% 
Caucasian, 5% African American, 4% Asian, 3% other. Median age 56.31. Females 
56%, males 44%. Funding: commercial N = 55 (45%), Medicare N = 40 (33%), 
hospital-payment-plan N = 20 (16%), unfunded N = 5 (4%), Medicaid N = 3 (2%). 
Prevalent co-morbidities HTN N = 49 (40%) and diabetes mellitus N = 24 (20%); 
40% no co-morbidities (N = 49). ECOG 0–1 in 116 (94%); 21 Stage-I (17%), 19 
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Stage-II (15%), 40 Stage-III (33%), 43 Stage-IV (35%). FLIPI 0–1 in 43 (35%), 
2 in 32 (26%), 3 in 23 (19%).

Median PFS 1287.10. At 3 years: complete/partial response in 40-HI (76%) vs 
27-NH (84%); progression 10 (19%) vs 4 (13%); death 3 (6%) vs 1 (3%), respec-
tively (p-value = 0.739). At 5-years: complete/partial response in 32 HI (76%) vs 25 
(86%); disease progression in 6 (14%) vs 3 (10%); death 4 (10%) vs 1 (3%), respec-
tively (p-value = 0.62). At end of 2018, 44-HI (88%) were alive vs 36-NH (95%), 
[p-value = 0.457].

Conclusion: Within limitation of sample, in our prevalently HI population, HI 
with FL have no statistically significant difference in outcome compared to NH. To 
our knowledge this is the largest cohort of FL from a single institution serving pri-
marily HI.

 State of Recent Literature on Communication About Cancer 
Genetic Testing Among Latinx Populations

Daniel Chavez-Yenter1,2*, Kimberly Kaphingst1,2

1University of Utah, Department of Communication, Salt Lake City, UT, USA
2Huntsman Cancer Institute, Cancer Control & Population Science, Salt Lake 

City, UT, USA

Background: Cancer Genetic Testing (CGT) among Latinx communities is nota-
bly lower than White counterparts, and approaches to address this disparity are 
needed. Communication about CGT may affect differences in utilization of these 
technologies. This project was to examine the recent research on communication 
about CGT among Latinx populations.

Methods: A comprehensive literature review of six databases identified English- 
language articles related to communication about CGT published between January 
2010 and January 2017. Broad search terms included cancer, genetic/genomic com-
munication, provider/direct-to-consumer, and patient/public. A total of 513 manu-
scripts were identified; for the current study, only studies with over 50% Latinx 
representation were assessed.

Results: 13 of the 513 papers (2.5%) had over 50% Latinx representation; in nine 
of these (69.2%) had fully Latinx comprised study cohorts. The majority of identi-
fied studies (n = 9) were conducted to assess knowledge and attitudes regarding 
CGT. Qualitative and quantitative designs were used equally, with 5 studies having 
a mixed method design. Most of the studies (n = 9) examined psychosocial out-
comes. Only 4 studies used existing theoretical frameworks in designing their 
studies.
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Conclusion: There is a critical need for Latinx representation within research on 
communication about CGT. We also found a need to incorporate theory into future 
studies. While a few studies did incorporate theoretical frameworks into their 
design, none elected to develop their own theory specific to Latinx communities. 
These findings therefore highlight substantial gaps in the literature on communica-
tion about CGT and opportunities for future research.

 Sociocultural Factors of Cancer Clinical Trial Recruitment 
and Multidisciplinary Team Recruitment of Latin-American 
Patients in Mexico, Peru and Colombia

David Isla1*, Robert Krouse2*, Alejandro Mohar1, Alberto Leon1*, Marco Sanchez3, 
Oscar Guevara4, Mercedes Lopez5, Gabriela Mora1, Ninoska Macavilca3, Carolina 
Carrillo4

1Instituto Nacional de Cancerología (INCan), Mexico City, Mexico
2University of Pennsylvania, Philadelphia, PA, USA
3Instituto Nacional de Enfermedades Neoplasicas (INEN), Lima, Perú
4Instituto Nacional de Cancerologia, Bogotá, Colombia
5SWOG Operations Office, San Antonio, TX, USA

Background: Protocol SWOG S1316: PROSPECTIVE COMPARATIVE 
EFFECTIVENESS TRIAL FOR MALIGNANT BOWEL OBSTRUCTION is cur-
rently active and recruiting patients to their randomized arm in three Latin-American 
sites; Mexico, Peru and Colombia. The patient recruitment to the protocol has 
uncovered important differences in patient accrual patterns. Aside from regulatory 
barriers to participation, sociocultural factors have played a two-fold role in patient 
recruitment in Latin-America.

Purpose: Identify the main factors that determine this difference. Cultural, social 
and economic factors can be observed in all three sites. The economic support of 
patients when included in protocols and the integration of the research staff have 
also been important factors to note in this process.

Methods: Metrics include: accounting of patients recruited by the before men-
tioned institutions, description of process during the integration of the research 
staff, comparison in cultural differences, socioeconomic levels and factors sur-
rounding the patients, access to the type of medical care (private, by insurance, by 
own means, by the government), process for obtaining the informed written consent 
for participation. From these data, we can have the proportion of patients random-
ized versus not randomized by institute and country, as well as the main differences 
which could influence in these results.
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Results: The protocol has reached 96% of the planned accrual. All Latin-American 
patients have opted for randomization. Mexico recruited 8 randomized patients; 
Peru has recruited 6 randomized patients and Colombia registered their first patient 
recently. All sites continue to recruit successfully and have a multidisciplinary 
mechanism in place to reach accrual goals.

 HPV/Cervical Cancer Health Disparities Among South 
Texas Hispanics

Andrew Olguin1, Bertha Flores1*, Martha Martinez1, Lyda Arrevalo-Flechas1,3

1University of Texas Health San Antonio, San Antonio, TX
2University of Texas at Austin, Austin, TX, USA
3South Texas Veterans Health Care System/Geriatrics and Extended Care Service, 

San Antonio, TX, USA

Introduction: The human papillomavirus (HPV) is the most common sexually 
transmitted infection (STI) in the United States, with over 80 million Americans 
infected and 15 million new cases each year. HPV is known to cause cervical, oro-
pharyngeal, anal, penile, vaginal, and vulvar cancers. Though, through the use of the 
HPV vaccine, cervical cancer can be essentially eradicated as it has a near 100% 
effectiveness against the strains of HPV that cause it. However, there is a significant 
lack of HPV vaccinations and cervical cancer screenings among the South Texas 
Hispanic population.

Aim: This study’s aim is to investigate the links between language, culture, loca-
tion, financial stipulations, and HPV vaccinations and cervical cancer screenings 
among the Hispanic population in the South Texas community.

Methods: Qualitative and quantitative data was collected through the use of focus 
groups and surveys in South Texas. This mixed method study is beneficial to gain-
ing a wider perspective on the disparities for this unique population.

Conclusion: Many participants report there was difficulty navigating scientific 
knowledge and expected Hispanic cultural norms. Typical Hispanic gender identi-
ties, such as machismo and marianismo, were noted to contribute to the lack of 
knowledge regarding this health concern. Suggestions for promoting education 
throughout the local community include involving multi-generational education, 
including males in cervical cancer prevention education, providing incentives to the 
community to participate in educational programs, and beginning prevention educa-
tion at an earlier age. The researchers intend to gather more data and work with 
community health workers to create a new intergenerational family-oriented educa-
tional program for the South Texas Hispanic population.
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 Feasibility and Reliability of a Self-Administered Geriatric 
Assessment Tool for Spanish-Speaking Older Women 
with Breast Cancer

Jessica Vazquez1*, Enrique Soto-Perez-de-Celis1,2, Heeyoung Kim1, Canlan Sun1, 
Yuan Yuan1, James Waisman1, George Somlo1, Joanne Mortimer1, Lesley Taylor1, 
Laura Kruper1, Niki Patel1, Jeanine Moreno1, Kemeberly Charles1, Elsa Roberts1, 
Ashley Celis1, Jennifer Liu1, Carolina Uranga1, Vani Katheria1, Dale Mitani1, 
Daneng Li1, William Dale1, Arti Hurria1, Mina S. Sedrak1

1City of Hope Comprehensive Cancer Center, Duarte, CA USA
2Instituto Nacional de Ciencias Medicinas y Nutricion Salvador Zubiran, Mexico 

City, Mexico

Background: By 2060, 25% of older adults in the US will identify as 
Hispanic/Latino. The geriatric assessment (GA) developed by Hurria and colleagues 
has demonstrated success in predicting cancer treatment toxicity and survival of 
older adults, however, the feasibility and reliability of administering this tool among 
Spanish-speaking older adults with cancer has not been tested.

Methods: Spanish-speaking women with breast cancer ≥ 65 years completed the 
validated Spanish GA twice on the same day. Completion rate, average completion 
time, rating of difficulty, and proportion of patients needing assistance were used as 
indicators of feasibility. Spearman’s correlation coefficient was used to assess for 
test-retest reliability.

Results: Of the 211 patients approached, 86% (n = 181) agreed to participate. 177 
participants completed the GA at least once. Median age was 70 y (range 65–95) 
and 54% had ≤8th grade education. 41% (n = 73) were unable to complete the GA 
on their own; median completion time was 28 min (range 8–90); and 23% (n = 41) 
rated the GA as difficult/very difficult. The most common reason for needing assis-
tance was difficulty understanding questions (37%). Patients with ≤8th grade edu-
cation took longer to complete the GA (median 30 vs 25 min, p = 0.0036), and 
needed more assistance (59% vs 19%, p < 0.001) than those with ≥9th grade educa-
tion. Test–retest reliability was high (r ≥ 0.81) for all scales except social activ-
ity (0.73).

Conclusion: Delivering the GA among Spanish-speaking older adults is feasible 
and reliable. Low educational level may be a predictor for a patient requiring assis-
tance to complete the GA.
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 Potential Meets Opportunity: Capacity Building 
Through ÉXITO

Cordero, J., I.1,2* Moya, E., M.3, Ramirez, A., G.4, Aragones, A.5
1Border Biomedical Research Center (BBRC), University of Texas at El Paso at 

El Paso, El Paso, TX, USA
2Department of Health Promotion and Behavioral Sciences, The University of 

Texas Health Science Center at Houston, School of Public Health, El Paso, TX, USA
3Department of Social Work, College of Health Sciences, University of Texas at 

El Paso, El Paso, TX, USA
4Institute for Health Promotion Research, Mays Cancer Center, University of 

Texas Health San Antonio, San Antonio, TX, USA
5Department of Psychiatry & Behavioral Sciences, Memorial Sloan Kettering 

Cancer Center, Immigrant Health & Cancer Disparities Service, New York, NY, USA

Background: Éxito! Latino Cancer Research Leadership Training program 
engages Latinos in academia-based cancer control research, the only Latino training 
program focused on doctoral-level preparation in population sciences. Approach- 
Éxito supported an alumni’s Human papillomavirus (HPV)-associated cancer pre-
vention research internship in El Paso, TX. Hypothesis-Project will enhance current 
and future HPV prevention initiatives in the region through engagement in academia- 
based community cancer research (ABCCR). Objectives-(1) contribute to current 
initiatives of EdTech-HPV project; (2) contribute to future HPV prevention efforts 
as team member on U54 interdisciplinary grant submission; (3) provide research/
impact report of project informed by community-based participatory research 
(CBPR) framework. Goals-(1) further establish partnerships and understanding 
among local university students/alumni and faculty; (2) collaborate with commu-
nity organizations currently engaged in cancer prevention efforts; (3) lessen dispari-
ties associated with acquiring an HPV infection through ABCCR. PURPOSE-To 
engage in CBPR using culturally appropriate empowerment interventions targeting 
cancer prevention, sexual and reproductive health, and health services navigation.

Methods: Mix-methods CBPR data collected from internship (June–November 
2018) through community engagement, program reporting, and translational 
research efforts on parent grant contributions.

Results: EdTech-HPV  – recruitment efforts increased (141%); follow-ups 
increased (778%) over 3-month span

• U54 grant – submission (November 2018); grant awarded (7/2019); BBRC PhD 
Research Associate (2019–2024)

• Éxito report  – completed (December 2018); doctoral application (12/2018); 
acceptance (2/2019)
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Discussion: ABCCR provides a pipeline to engage students, faculty, community 
with similar goals to collectively engage in sustainable community health protec-
tion efforts.

• Results from this project are expected to enhance current capacity-building ini-
tiatives to engage and support minority researchers by illustrating possible 
opportunities and challenges when engaging in academia-based research.

 Familismo and Espíritu: Protective Cultural Values 
for Latino/a Adolescents and Young Adults Coping 
with Parental Cancer

Amanda M. Marín-Chollom
Central Connecticut State University, New Britain, CT, USA

Background: Parental cancer has a strong influence on the psychological well- 
being of children at all ages. Children from the U.S. Latino/a population may face 
additional challenges, such as, discrimination, that compounds the stress of having 
a parent with cancer. At the same time, facets of the Latino/a culture may play a 
crucial role in how Latino/a adolescents adapt to parental cancer, specifically the 
Latino/a cultural values of familismo (familism), and espíritu (spirit).

Methods: This cross-sectional study examined the relation of Latino/a cultural 
values to coping and psychological adjustment among 38 adolescents and young 
adults (AYAs) whose mother had breast cancer. AYAs completed questionnaires in- 
person or by mail.

Results: Results from Generalized Estimating Equation (GEE) analyses demon-
strated that stress appraisals and the coping responses of secondary control and 
disengagement were positively correlated with symptoms of depression and anxi-
ety. A protective pattern of the Latino/a values (familismo and espíritu) against 
symptoms of anxiety and depression was evident from the interaction of the values 
with stress appraisals and coping responses.

Conclusions: The findings suggest that Latino/a AYAs whose parents have cancer 
experience significant psychological distress, but those with higher levels of 
familismo and espíritu may fare better than those with lower levels. The findings 
suggest that psychosocial interventions for Latino/a AYAs with parental cancer 
should incorporate or strengthen these values.
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 Health Literacy Among Spanish-Language Preferring Latino 
Patients Enrolled in a Colorectal Cancer Screening Pilot 
Randomized Controlled Trial

Shannon M.  Christy1,2*, Steven K.  Sutton1,2, Enmanuel A.  Chavarria3, Rania 
Abdulla1, Julian Sanchez,1,2 Diana Lopez,4 Clement K.  Gwede1,2, & Cathy 
D. Meade1,2

1H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL, USA
2University of South Florida, Tampa, FL, USA
3University of Texas Health Science Center at Houston, Brownsville Regional 

Campus, Brownsville, TX, USA
4Suncoast Community Health Centers, Inc., Brandon, FL, USA

Background: Cultural background, language, and literacy are factors that may 
impact access, healthcare utilization, and cancer screening behaviors. This study 
examined associations between health literacy (HL) and health beliefs among 
patients receiving care at federally-qualified health care centers in Southwest 
Florida.

Methods: Participants (N = 76) self-identified as Hispanic/Latino, preferred health 
information in Spanish, were 50–75 years old, at average colorectal cancer (CRC) 
risk, not up-to-date with CRC screening, and enrolled in a CRC screening trial. 
Sociodemographic characteristics, health beliefs, and HL were assessed at baseline. 
HL was measured with two self-report items, assessing confidence in completing 
health forms and frequency of difficulty reading written materials. HL responses 
were dichotomized (very confident vs. less than very confident and always difficult 
vs. not always difficult, respectively).

Results: Most participants were female (67.1%), born outside of the U.S. (93.4%), 
and had less than a high school education (61.8%). The majority (52.6%) reported 
difficulty with written health information and 25% reported low confidence with 
completing health forms. Difficulty in understanding written materials was signifi-
cantly associated with higher cancer worry (p =  .02) and higher religious beliefs 
(p = .03). None of the health beliefs were significantly associated with confidence 
in completing health forms, although religious beliefs was marginally significant 
(p = .09).

Conclusion: Findings highlight the importance of delivering clear health informa-
tion through multiple methods and in preferred language. Difficulty in understand-
ing written health information was associated with multiple health beliefs, which 
informs content, language, and design features of future CRC screening 
interventions.
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 E-Cigarette Perceptions, Marketing and Availability Among 
Tobacco Retailers in Low-Income Communities in California

Patricia Escobedo1*, Robert Garcia2, Claradina Soto1, Yaneth Rodriguez1, Rosa 
Barahona1, Lourdes Baezconde-Garbanati1

1Department of Preventive Medicine, University of Southern California, Los 
Angeles, CA, USA

2Health Science Center School of Public Health, Texas A&M University College 
Station, College Station, TX, USA

Background: Given the recent surge in e-cigarette use among adolescents and 
adults, it is imperative to assess tobacco retailer awareness of e-cigarette products 
and examine e-cigarette availability and marketing within vulnerable, lower-income 
ethnic communities.

Methods: Retail stores on American Indian (AI) Tribal lands in California and 
retail stores in low-income African American (AA), Hispanic/Latino (H/L), Korean 
(K), Non-Hispanic White (NHW) communities in Southern California were 
recruited to complete 800 in-person retailer interviews and 775 store observations 
from January 2016 to January 2017. Retailer interviews and store observations were 
conducted by community health workers and promotores de salud who reflected the 
ethnicity of each ethnic community.

Results: Interview findings indicate that retailers in NHW communities were most 
likely to be asked to sell e-cigarette products (50%), were most likely to report that 
e-cigarettes were safer than combustible cigarettes (20%) and were most likely to 
sell e-cigarette products (70%). The lowest priced e-cigarette products ($1.99) were 
found in the NHW and AA communities. Retail stores in NHW (17%) and AI (14%) 
were most likely to sell e-cigarette products placed within 12 inches of toys and 
candy, while retailers in NHW (16%) communities had were more likely to have 
storefront e-cigarette advertising.

Conclusions: Findings indicate differences in e-cigarette perceptions, availability 
and marketing by ethnic community. In addition, placement of products and mar-
keting that expose youth to e-cigarettes within the retail environment should be 
restricted and regulated by tobacco regulatory agencies to reduce the burden of 
cancer and other tobacco-related diseases among vulnerable populations.
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 Central American Immigrant Parents’ Awareness of the HPV 
Vaccine and Interest in Participating in HPV-Related Cancer 
Education and Prevention Research: A Study Conducted 
in Two New England States

Joanna Pineda1*, Madelyne J. Valdez1*, Sherrie F. Wallington2, Ana Cristina Lindsay1

1University of Massachusetts–Boston, College of Nursing and Health Sciences, 
Boston, MA, USA.

2George Washington University School of Nursing and Milken Institute School 
of Public Health, Washington, DC, USA.

Objective: Despite increasing interest in understanding factors influencing aware-
ness and acceptability of the human papilloma virus (HPV) vaccine among Latinx 
parents, to date limited information is available specific to Central American (CA) 
immigrant parents living in the United States (U.S.).

Methods: Cross-sectional survey assessing CA parents’ awareness of the HPV 
infection and the HPV vaccine, HPV information sources, and interest in participat-
ing in HPV-related cancer education and prevention research.

Results: Fifty-three CA, majority immigrant (94%; n = 51) parents completed the 
survey in Spanish (100%, n  =  53). Approximately 45% (n  =  26) were from El 
Salvador, 27.5% (n = 14) from Guatemala, 23.5% (n = 12) from Honduras, and 2% 
(n  =  1) from Panama. Approximately 55% (n  =  29) of the sample was female, 
approximately 77% (n = 41) was married, and parents’ mean age was 43.2 years 
(SD = 6.4). Although the majority of the parents reported being aware of the HPV 
infection (81.1%, n = 43), only about 70% (n = 37) reported being aware of the HPV 
vaccine, and only about 64% (n = 34) reported their son or daughter aged 11–19 years 
of age receiving at least one dose of the HPV vaccination. Fewer fathers than moth-
ers were aware of the HPV vaccine (58.3%; n = 14 vs. 79.4%, n = 23; p = 0.45). Of 
those parents who were aware of the HPV vaccine (n = 36), only about 67% (n = 24) 
reported hearing about the HPV vaccine from their child’s physician. Additionally, 
about 90% (n = 48) reported interest in participating in a future HPV-related cancer 
prevention research.

Conclusion: Findings indicate parents’ low to moderate awareness of the HPV 
vaccine, and high interest in participating in HPV-related cancer prevention and 
education research. These findings serve as a valuable first step toward building a 
knowledge foundation needed for developing future studies and interventions tar-
geting CA immigrant parents living in the U.S.
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 Understanding the Cancer Prevention Needs of the Western 
New York Puerto Rican Hispanic Community: The Puentes 
(Bridges) Study

Elisa M. Rodriguez*, Melany Garcia, Isnory Colon, Jomary Colon
Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA
Puerto Ricans (PR) demonstrate a more marked cancer burden in comparison to 

other Hispanic subgroups and are the second largest Hispanic subgroup in the 
U.S. residing predominantly in the Northeast. In Western New York (WNY) two- 
thirds of the Hispanic population is of PR birth or parentage, and resides in urban as 
well as rural areas bordering part of Appalachia. The focus of this pilot-study was to 
conduct a community-based assessment to define the cancer health education needs 
and concerns among the PRs in WNY to inform, develop, and aide in the implemen-
tation and dissemination of relevant cancer-related education, services, interven-
tions, and research opportunities using preferred communication platforms. A 
mixed-methods design including standardized survey items and semi-structured 
questions was used to gain a deeper understanding. Univariate analyses were used 
to describe and summarize quantitative data and identify patterns. The analytic sam-
ple comprised 60 participants and approximately 88% were born in Puerto Rico. 
Overall, 57% reported Spanish as the language spoken at home and an income 
<$20,000. Over 80% are overweight or obese and >60% indicated liking to eat at 
fast food restaurants. Close to 73% have not discussed their cancer risk with a doc-
tor and 42% perceive their cancer risk to be the same as others. Most own a smart 
phone (90%) and have internet access on their cell phone or mobile device. Survey 
results demonstrate high cell phone usage suggesting potential feasibility and 
opportunity to disseminate targeted information to increase awareness of cancer- 
related services and research among this at-risk group.

 Florida Pancreas Collaborative: Addressing 
the Underrepresented Needs for Latinos 
with Pancreatic Cancer

Michael U. Maduka1, Patrick W. Underwood1, Andrea N. Riner1, Miles E. Cameron1, 
Shraddha Vyas2, Kaleena B. Dezsi2, Nipun B. Merchant3, Jennifer B. Permuth2, Jose 
G. Trevino1*

1University of Florida College of Medicine, Gainesville, FL, USA
2Moffitt Cancer Center and Research Institute, Tampa, FL, USA
3University of Miami College of Medicine, Miami, FL, USA

Background: Health disparities in pancreatic cancer (PC) exist and Latino patients 
are often underrepresented in these studies. Florida is one of the most diverse states 
in the country and is home to 8% of all Latinos in the United States. We aimed to 
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build a statewide collaborative with other institutions in the state of Florida to 
increase access to tissues, biofluids, images, and data from a diverse patient popula-
tion for health disparities research.

Methods: The Florida Pancreas Collaborative (FPC) was established between the 
University of Florida, Moffitt Cancer Center, and the University of Miami to develop 
a centralized tissue and data bank for Florida’s diverse population. Tumor, muscle, 
blood, images, and clinical data is centralized for the 14 participating centers. These 
biospecimens are used to create patient-derived cell lines and preclinical models. 
Muscle and adipose tissue, CT scans, and blood will be analyzed to evaluate the 
presence and severity of cancer cachexia.

Results: The FPC has recruited 14 institutions from around the state, with several 
sites expected to primarily enroll Latino patients. To date, 175 patients have been 
enrolled. Of 29 Latino patients that were approached, 29 met inclusion/exclusion 
criteria and 28 ultimately enrolled in this study (96.5% participation rate). 
Biospecimens and clinical data have been collected for the majority of these cases.

Conclusion: The FPC has successfully established infrastructure to aid in studying 
cancer health disparities. The large and centralized tissue bank will help improve 
understanding of biological mechanisms that may lead to racial disparities in PC.

 The SWOG Latin America Initiative Is a Long-Standing 
Effort to Achieve Latino Inclusion to Cancer Clinical Trials 
and Building a Culture for Research in Latin America

John Crowley1*, Curt Malloy1, Alejandro Mohar2*, Gabriela Mora2, Mercedes 
Lopez3, Sarah Basse4

1SWOG Statistics and Data Management Center, Seattle, WA, USA
2Instituto Nacional de Cancerología, Mexico City, DF, Mexico
3SWOG Cancer Research Network, San Antonio, TX, USA
4Fred Hutchinson Cancer Research Center, Seattle, WA, USA

Background: The SWOG Latin America Initiative (SLAI) was founded in 2009. 
Since its founding, the cancer institutes of Mexico, Colombia, Peru, Chile and 
Uruguay have signed on as members, and more than 500 researchers in those coun-
tries have taken part in biostatistics and SWOG clinical trials training courses.

Purpose: Identify clinical research opportunities, particularly for cancers with a 
pathogenesis of infection and inflammation. Establish a long-term commitment to 
excellence in clinical research including best practices in study design, data collec-
tion and management amongst physician investigators, Clinical Research Associates, 
and Ph.D. level statisticians in Latin America; Organize and assist in development 
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of a strong set of institutions in Latin America that can attract continuous funding 
for an independent and sustainable Latin American Cancer Cooperative Group.

Methods: Metrics of success for SLAI include, first and foremost, patient partici-
pation in SWOG trials. Metrics maintained by SLAI staff demonstrate our progress 
in increase engagement and participation, amongst both our collaborators in Latin 
America as well as Investigators in the United States.

Results: To date, the initiative has led to the enrollment of 621 trial participants. As 
members become more integrated into SWOG’s network, they can open more trials 
at their national cancer centers. We have noted a 91% increase in US investigator 
interest in Latin America. Currently the SLAI Core Group is evaluating and submit-
ting inclusions to nine viable active studies and evaluating international participa-
tion in two studies in development.

 Elevated Cortisol Levels and Abnormal Stress Reactivity 
Among Rural Latina Breast Cancer Survivors: Nuevo 
Amanecer-II

Cathy Samayoa*1,2, Jasmine Santoyo-Olsson3, Anita L. Stewart2,4, Leticia Márquez- 
Magaña1, Anna Maria Nápoles5

1Health Equity Research Lab, Department of Biology, San Francisco State 
University, San Francisco, CA, USA

2Center for Aging in Diverse Communities, University of California San 
Francisco, San Francisco, CA, USA

3Division of General Internal Medicine, Department of Medicine, University of 
California San Francisco, San Francisco, CA, USA

4Institute for Health and Aging, University of California San Francisco, San 
Francisco, CA, USA

5National Institute on Minority Health and Health Disparities, National Institutes 
of Health, Bethesda, MD, USA

Background: Latinas experience breast cancer health disparities in disease free 
survival, health-related quality of life, and rates of depression and anxiety which 
may be a result of experiences of chronic stress. Chronic stress impacts the hypotha-
lamic pituitary adrenal (HPA) axis, resulting in cortisol dysregulation that is predic-
tive of breast cancer survival. However, cortisol profiles among rural, 
Spanish-speaking Latina breast cancer survivors (LBCS) are poorly characterized 
due to their lack of inclusion in biomedical research.

Methods: This study reports on baseline biological stress measures in rural LBCS 
enrolled in a RCT to test the effectiveness of a stress management intervention. 
Community-based participatory research methods and participant-centered 
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 recruitment and collection strategies were used to obtain biospecimens for cortisol 
analysis. Mean hair cortisol concentration (HCC) was used to assess chronic stress 
and a cortisol awakening response (CAR) measure was used to assess stress 
reactivity.

Results: Participants (n  =  103) were recruited from two rural communities in 
California who participated in the parent RCT, Nuevo Amanecer-II. Mean age was 
56 years, mean years since diagnosis was 2.7 years, 78% had a high school educa-
tion or less, and 37% reported financial hardship. Cortisol analysis revealed an ele-
vated mean HCC level of 362.9  pg/mg and an abnormal CAR in 37% of 
participants.

Conclusion: Rural Latina breast cancer survivors demonstrate high levels of bio-
logical stress and abnormal patterns of cortisol secretion, implicating these molecu-
lar mechanisms in long-term survival disparities experienced by this high-risk 
population. Interventions that regulate cortisol have the potential to improve 
disease- free survival for rural LBCS.

 Qualitative Exploration of Family Influences on Physical 
Activity in Latino Households

John JC*1, Heredia NI1, McNeill LH1, Hoelscher D2, Schembre S3, Lee MJ2, 
Reininger B2, Strong LL1

1The University of Texas MD Anderson Cancer Center, Houston, TX, USA
2The University of Texas Health Science Center, Houston, TX, USA
3The University of Arizona Health Sciences, Tucson, AZ, USA

Background: Given that the Latino culture strongly emphasizes the importance of 
the family unit, further research should explore how the family unit can support 
healthy physical activity (PA) habits. This qualitative study explored family influ-
ences on PA in adult Latino dyads to inform the adaptation of a family-focused 
intervention to promote PA in Houston Latino families.

Methods: We interviewed 20 dyads (n  =  40) comprised of adult Latino family 
members from the same household. Interviews were audio-recorded, transcribed, 
and translated into English by an outside vendor. Two researchers coded text sepa-
rately using NVivo 11, met to discuss findings, and reconciled differences. A gen-
eral inductive approach guided the discovery of themes related to household 
influences on PA.

Results: Participants were mainly women (70%), from Mexico (61.5%), and from 
parent-child (50%) and spousal/partner (40%) dyads. The most common family- 
level facilitators for PA were emotional encouragement, exercising with someone, 
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and child-driven PA, while the most frequently reported PA barriers were family 
negative attitudes, lack of family support, and competing household responsibili-
ties. We observed that parent-child dyads were more likely than spousal/partner 
dyads to give positive examples for how their study partners could help them achieve 
PA. We also discovered that most women preferred instrumental support (e.g. exer-
cising together, help with responsibilities) from their study partners, while most 
men thought advice/suggestions from study partners were more helpful for PA 
engagement.

Conclusions: Behavioral interventions should consider the role of the family envi-
ronment and different types of support (emotional, instrumental and informational) 
in promoting healthy PA behaviors.

 Cervical and Colorectal Cancer Screening Compliance 
in Mexican-Born and Non-Mexican-Born Hispanics

Ergueen Herrera1, Bianca Luna-Lupercio1, 2, Yu-Chen Lin1, Christie Y. Jeon1, Robert 
W. Haile1, Zul Surani1*

1Cedars-Sinai Medical Center, Research Center for Health Equity, Los 
Angeles, CA, USA

2University of Southern California, Dornsife College of Letters, Arts and 
Sciences, Los Angeles, CA, USA

Background: Colorectal cancer (CRC) and cervical cancer (CVC) are the second 
and seventh most common cancers in Hispanics, respectively. Hispanics are less 
likely to undergo CRC and CVC screening tests than non-Hispanic populations. 
Predominant reasons for avoiding pap test (PT) and stool-based test or colonoscopy 
(SBTC) are fear of results, uncomfortable sensation, and lack of knowledge. 
Prevention guidelines supporting CVC and CRC screening for Hispanic subpopula-
tions are lacking and may impact screening compliance.

Methods: Participants were recruited through different churches in Los Angeles as 
part of the Cedars-Sinai Cancer Health and Faith Initiative. The survey was admin-
istered to Latinos, a total of 177 surveys were collected. People who reported born 
in the US (n  =  34) were excluded, this report includes age eligible participants. 
Qualifying participants included ages 45–75 for CRC screening and women ages 
21–65 for CVC screening.

Results: MBW (n = 49), and NMBW (n = 38) shared similar experiences not hav-
ing PT (22%, 16% respectively). Likewise, 67% of MB (n = 30) participants had 
never received SBTC, while 50% of NMB (n = 26) hadn’t.
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Conclusion: Differences in rates for the never screened for CRC and CVC have 
been observed in Los Angeles among both groups. Compliance rates among the MB 
and NMB are about the same, however the MB has a higher never screened rate than 
NMB, for CRC. Among the CVC, NMBW have a higher compliance and lower for 
never screened rate, compared to MBW. A prospective study examining the benefit 
of both screening with tailored compliance guidelines for Hispanic is suggested.

 Developing Bridges to Genetics Services for Latinos: Initial 
Outcomes of the ÁRBOLES Familiares Training Program

Katherine Lopez1, Laura Moreno2, Jennifer Garcia2, Jennifer Ulloa3, Katie Fiallos4, 
and Charité Ricker5, Alejandra Hurtado-de-Mendoza1, Larisa Caicedo6, Lina 
Jandorf3, Susan Vadaparampil2* and Kristi D. Graves1*

1Lombardi Comprehensive Cancer Center, Georgetown University
2Moffitt Cancer Center
3Icahn School of Medicine at Mount Sinai
4Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University
5University of Southern California, Keck School of Medicine
6CS Consulting, LLC.

Introduction: Gaps exist in the use of genetics services among Latinos at high risk 
for hereditary breast and ovarian cancer syndrome (HBOC). Barriers include low 
awareness and lack of referrals and access. We developed the ÁRBOLES Familiares 
(Family Tree) training program to educate bilingual community outreach and edu-
cation professionals about HBOC. We sought to increase knowledge; self-efficacy 
and skills related to identification and referral of high-risk Latinos to appropriate 
genetics services.

Methods: ÁRBOLES Familiares is a 4-month training program that includes a 
2-day in-person workshop and 8 online learning sessions. We assessed trainee 
HBOC knowledge, self-efficacy and behaviors at baseline, immediately post- 
training, 6- and 12 months post-training.

Results: 86 trainees have completed ÁRBOLES thus far. Mean age was 42.2 years 
(SD 14.3), 72% were born in Latin America. To date, 16 trainees have completed the 
12-month follow up (66% retention of pilot cohort). HBOC knowledge increased 
from baseline (M = 6.2, SD = 1.9) to 12 months (M = 7.8, SD = 1.1), t = 2.70, 
p < .016. Self-efficacy increased from baseline (M = 4.5, SD = 1.2) to 12 -months 
(M = 8.2, SD = 1.2), t = 9.7, p < 0.001). At 12 -months, 100% reported they had 
educated community members about HBOC, 62% had interacted with other health 
care professionals about HBOC and 44% had navigated one or more patients to 
genetics services.
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Conclusions: Initial results suggest ÁRBOLES Familiares trainees exhibit 
increased knowledge, self-efficacy and implementation of skills related to identifi-
cation and referral of Latinas at risk of HBOC. This approach holds promise as a 
training model to bridge the gap between Latino communities and referral and 
access to genetics services.
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 Appendix D: Living with and Beyond Cancer: 
Taking Action to Improve Outcomes

 A Secondary Analysis on the Effectiveness of a Holistic 
Intervention in Latino Versus Non-Latino Cancer Survivors

Corina Zamora1, Daniel Hughes1, Alexis Ortiz2, Angelika Aguilar3, Amelie Ramirez1

1University of Texas Health -San Antonio, San Antonio, TX, USA
2University of Incarnate Word, San Antonio, TX, USA
3University of Texas at San Antonio, San Antonio, TX, USA

Background: A cancer survivor’s health-related quality of life (HR-QOL) can be 
conceptualized as the physical, mental, and spiritual aspects that define a human 
being. A HR-QOL focused holistic approach has the potential to optimize outcomes 
for all these aspects of a cancer survivor’s health outcomes. Attempts to improve 
quality of life should work for all survivors – specifically for Latinos, the fastest 
growing demographic in the U.S. The purpose of this analysis is to understand dif-
ferences in how a holistic intervention approach impacts HR-QOL in Latino cancer 
survivors as compared to non-Latino cancer survivors.

Methods: Thirty adult cancer survivors in the greater San Antonio area will com-
plete a holistic 16-week intervention to maximize physical, mental, and spiritual 
outcomes. Differences in primary outcomes will be compared between Latino ver-
sus non-Latino participants.

Results: This study is undergoing final protocol review approvals. We anticipate 
being able to report on differences in between Latinos/non-Latino adult cancer sur-
vivors that participate in the intervention. The analysis will include group differ-
ences in primary outcome measures as well as single system analyses.

Conclusions: The growth of the cancer survivor population has led to an increas-
ing demand for research that improves the QOL for all cancer survivors. This analy-
sis will inform intervention strategies specific to Latino cancer survivors by 
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understanding what components of a holistic approach best optimizes outcomes for 
Latino adult cancer survivors. We anticipate our methods will be generalizable to 
other cancer population and thus can improve the state of cancer survivorship 
as whole.

 Impact of a Natural Disaster on Access to Care 
and Biopsychosocial Outcomes Among Hispanic/Latino 
Cancer Survivors

Mary Rodriguez-Rabassa1,2, Ruthmarie Hernandez1, Zindie Rodriguez3, Claudia 
B.  Colon-Echevarria5, Lizette Maldonado3, Nelmit Tollinchi1, Estefania Torres1, 
Adnil Mulero1, Daniela Albors5, Jaileene Perez-Morales7, Idhaliz Flores4,6, Heather 
Jim8, Eida M. Castro1,2, Guillermo N. Armaiz-Pena3,4,5*

1Clinical Psychology Program, School of Behavior and Brain Sciences, Ponce 
Health Sciences University, Ponce, Puerto Rico, USA

Divisions of 2Mental Health, 3Cancer Biology and 4Women’s Health, Ponce 
Research Institute, Ponce, Puerto Rico, USA

Department of Basic Sciences, Divisions of 5Pharmacology and 6Microbiology, 
School of Medicine, Ponce Health Sciences University, Ponce, Puerto Rico, USA

Departments of 7Cancer Epidemiology and 8Health Outcomes and Behavior, 
H. Lee Moffitt Cancer Center and Research Institute, Tampa, Florida, USA

Background: Cancer is the leading cause of death in Puerto Rico (PR). Hurricane 
Maria (HM) and its aftermath lead to widespread devastation in the island, includ-
ing the collapse of the healthcare system. Medically fragile populations, such as 
cancer survivors, were significantly affected. The goal of this study was to assess the 
impact of HM on barriers to care, emotional distress, and inflammatory biomarkers 
among cancer survivors in PR.

Methods: This exploratory longitudinal study was conducted in health care facili-
ties and community support groups from PR. Cancer survivors (n = 50) and non- 
cancer participants (n = 50) completed psychosocial questionnaires and provided 
blood samples that were used to assess inflammatory cytokines levels. Data were 
analyzed through descriptive, frequencies, correlational, and linear regression 
analyses.

Results: Cancer survivors that were affected by HM reported increased barriers in 
accessing medical care, which were directly associated with anxiety, perceived 
stress, and post-traumatic symptomatology. Moreover, being a cancer survivor, 
along with closeness in time from HM predicted more barriers to receiving health 
care. Several inflammatory cytokines, such as CD31, BDNF, TFF3, Serpin E-1, 
Vitamin D BP, VCAM-1, Osteopontin, Chitinase 3 like 1, MMP-9 and MIF were 
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significantly upregulated in cancer survivors while BDNF, MMP9 and Osteopontin 
had significant positive correlations with barriers to care.

Conclusions: HM significantly impacted Puerto Ricans psychosocial well-being. 
Cancer survivors had significant barriers to care and showed increased serum 
inflammatory cytokines, but didn’t show differences in anxiety, stress and post- 
traumatic symptoms compared to non-cancer participants.

 Depression and Markers of Breast Cancer Tumor 
Progression: The Role of Exposure 
to Social-Environmental Adversity

Eida M. Castro-Figueroa*, Karina I. Acevedo, Cristina Peña, Guillermo Armaiz-Peña
Ponce Health Sicences University-Ponce Research Institute, Puerto Rico, 

United States

Background and Purpose: There is growing evidence that highlights inflamma-
tion as a common factor in depression, chronic psychosocial stress and tumor 
microenvironment. However, little is known about the role of current and past expo-
sure to social-environmental adversity (SEA; e.g., child abuse, domestic violence) 
in the relationship between depression and markers of inflammation in the breast 
cancer (BC) tumor microenvironment.

Methods: Participants (n = 32) were recruited before undergoing BC tumor sur-
gery and completed a package of surveys through interviews that included the 
PHQ-8, Adverse Childhood Events (ACE) questionnaire and the Trauma History 
Questionnaire (THQ). Regarding BC tumor samples, 10× fields were quantified for 
CD68 (macrophages), CD19 (B cells) and CD3 (T cells). Pearson Correlation Tests 
are used to explore correlation between the variables of interest.

Results: Preliminary findings (n = 22) reveal that the most common SEA experi-
ence were general disasters and trauma (n = 21), physical and sexual abuse (n = 16) 
and, crime-related trauma (n = 13). Out of those reporting childhood abuse experi-
ences (n = 16), 6 reported exposure to more than 4 ACE experiences. Mean score of 
PHQ-8 symptoms were low (M = 3.77 ± 4.19). The relationship between depression 
symptoms and inflammatory markers of tumor microenvironment (macrophages, B 
cells and T cells) was not statistically significant. However, there were statistically 
significant relationship between B cell lymphocytes and adverse childhood events 
(p < 0.05).

Conclusions: Significant correlations between ACE and B cells lymphocytes 
needs further exploration considering that Lymphocytes has been recognized as a 
new hall mark in BC treatment prognosis and outcomes.
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 Underrepresentation of Hispanic Advanced Cancer Patients 
in Quality-of-Life Randomized Behavioral Clinical Trials: 
A Systematic Review

Torres-Blasco, Normarie*, González Cordero, Karina, Padilla Acosta, Nicole, 
Castro-Figuero, Eida

Ponce Health Sicences University-Ponce Research Institute, Puerto Rico, 
United States

Background: Patients with advanced cancer are at higher risk of experiencing 
poor quality of life and Hispanic patients are at higher risk. Behavioral interventions 
have the potential to address this need, however, little is known about the inclusion 
of Hispanic patients in behavioral randomized clinical trials targeting quality of life 
care. The purpose of this systematic review is to characterize behavioral interven-
tions targeting quality of life among patients with advanced cancer and identify the 
rate of Hispanics included in such trials.

Methodology: MEDLINE, PubMed, EBSCOhost and Google Scholar databases 
were searched up to the year 2018 for randomized behavioral clinical trials (RCT) 
aimed at improving the quality of life of patients with advanced cancer. Articles 
were excluded if the behavioral RCT was targeting patients receiving end of life 
care. Studies were graded for quality using the QualSyst quantitative checklist. 
Levels of evidence were ascertained by completing the National Health and Medical 
Research Council criteria. Results are presented under the AMSTAR guidelines.

Results: Overall, 19 RCT studies were included and 47% rated as good methodol-
ogy quality. Outcome measures across studies were heterogeneous. Most interven-
tions were delivered at hospital clinics (n  =  16) by psychotherapists (n  =  11). 
Interventions were mostly targeting female Caucasian patients (53%) and 33% of 
the studies included Hispanics patients in the sample; furthermore, the percentage 
of Hispanics included in the sample ranged from 1% to 11%.

Conclusion: Critical gaps remain regarding the underrepresentation of Hispanic 
patients with advanced cancer in behavioral randomized clinical trials targeting 
quality of life psychosocial support.

 Disparity in Urinary Diversion Performed During Radical 
Cystectomy for Bladder Cancer in the Hispanic Population

Emily M. Rios1, Mitchell A. Parma2, Roman A. Fernandez3, Timothy N. Clinton1, 
Ryan M. Reyes3, Kristy Cunningham1, Dharam Kaushik1, Deepak Pruthi1, Ahmed 
M. Mansour1, Jon Gelfond3, Karen M. Wheeler1 and Robert S. Svatek1*
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1Department of Urology, University of Texas Health San Antonio, San 
Antonio, TX, USA

2School of Medicine, University of Texas Health San Antonio, San 
Antonio, TX, USA

3Department of Biostatistics, University of Texas Health San Antonio, San 
Antonio, TX, USA

Background: Healthcare resource use and outcomes discrepancies among ethnici-
ties have recently become a topic of concern. Studies have shown that discrepancies 
in surgical options offered exist between non-Hispanic whites (NHW) and other 
races for pancreatic, prostate, colorectal and breast cancers, but none have explored 
the various quality of care metrics that are relevant for Hispanic patients with inva-
sive bladder cancer (BC) undergoing radical cystectomy (RC). This study aimed to 
determine if disparities in quality of surgical care exist between Hispanics and 
NHW undergoing RC for BC.

Methods: We performed a retrospective review on patients who underwent RC for 
BC at our institution between 2005 and 2018. Data was collected on demographic, 
clinical, and pathological characteristics, including self-reported race and ethnicity. 
Univariable and multivariable logistic or linear regression were used to evaluate the 
association of ethnicity with quality of care outcomes, including receipt of neoadju-
vant chemotherapy (NAC), utilization of laparoscopic surgery, number of lymph 
nodes removed and type of urinary diversion. We identified 507 patients, 136 (27%) 
were Hispanic and 371 (73%) were NHW. Compared to NHW, Hispanics had a 
higher BMI (p = 0.006) and lived further away from site of surgery (p = 0.02).

Results: Hispanics were more likely to receive an incontinent urinary diversion on 
multivariable analysis (OR 0.38, 95% CI 0.16–0.93, p = 0.03).

Conclusion: Hispanics in our region were less likely to receive a continent urinary 
diversion compared to NHW after adjusting for multiple clinical features. Further 
investigation is warranted to determine potential causes for this disparity in care 
delivered.

 Qualitative Analyses of a Holistic Quality-of-Life Intervention 
for Latinos as Compared to Non-Latino Cancer Survivors.

Julissa Marin, Daniel C. Hughes*, Amelie G. Ramirez
Institute for Health Promotion Research, University of Texas Health  - San 

Antonio, San Antonio, TX, USA.

Background: Latinos compared to non-Latino whites have poor outcomes for 
various cancers (e.g. breast cancer). The factors contributing to these differences are 
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multi-faceted and complex. What intervention strategies optimize outcomes for 
Latino versus non-Latino cancer survivors? To understand these differences requires 
both quantitative and qualitative approach.

Methods: We examine the feasibility of a holistic approach to maximize health- 
related quality of life (QOL) outcomes for 30 adult cancer survivors in San Antonio, 
Texas. The 16-week intervention consists of group yoga-meditation, individualized 
exercise, diet guidance, and motivational text messages. Participants complete com-
prehensive assessments of QOL outcomes (body, mind and spirit) using validated 
instruments and semi-structured interviews to self-report current and ideal 
QOL. During pre (week 0), mid (week 8), post (week 16), and follow-up assess-
ments (week 42), the interviews are recorded, transcribed, and analyzed with Atlas.
ti software using theme recognition and theme endorsement. This analysis refines 
cultural adaptation strategies to enhance adherence for cancer prevention behaviors 
in future studies.

Results: This pilot study is undergoing final protocol review approvals. We antici-
pate completing the first half of the holistic intervention, including pre-assessments 
and mid-assessments, to report differences between Latinos/non-Latino adult can-
cer survivors.

Conclusion: First, the analysis informs of future implementation strategies. 
Second, holistic interventions and customized health plans for cancer survivors 
optimize QOL outcomes. The far-reaching potential to minimize negative effects of 
cancer and chronic diseases for vulnerable populations can affect the cancer survi-
vor community. Eliminating unnecessary costs and advancing the general health of 
the cancer population improves a strained public health system.

 Improving Patient Care for Hispanic Pediatric Oncology 
Patients with Limited English Proficiency

Terrie Flatt1*, Sara Donnelley1, Pilar Coromina1, Theresa Torres2

1Children’s Mercy Hospital, Kansas City, MO USA
2All Children’s Hospital, St. Petersburg, FL USA

Background: Caregivers of pediatric oncology patients with limited English pro-
ficiency face challenges as they navigate the English-speaking medical system in 
the US. Population and language specific clinics can improve patient outcomes and 
parent/patient engagement. Our objective is to present a model of clinical care for 
pediatric cancer patients that has improved patient care and parent satisfaction.

Methods: This is a description of a bilingual model of clinical care and the materi-
als utilized to improve patient outcomes, compliance and parent satisfaction. 
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Materials and methods used to facilitate compliance and outcomes will be 
demonstrated.

Results: The HOPE Clinic (Clínica de Hematología y Oncología: Puente de 
Esperanza) a model of clinical care developed for pediatric cancer patients at the 
Children’s Mercy Cancer Center, Kansas City, MO was established in 2012 and 
provides services to approximately 30 new Hispanic oncology patients annually. 
The provider is bilingual. Encounters are in Spanish. A dedicated language naviga-
tor is available. Parent satisfaction scores with provider and services rendered were 
99% (0–100% satisfaction). Utilizing bilingual oncology specific tools and parent 
training programs, oral chemotherapy compliance is >95% for patients with acute 
lymphoblastic leukemia/lymphoma (ALL), no-show appointment rate is <0.05%, 
triage time to antibiotics decreased for patients with fever/neutropenia. Overall sur-
vival for Hispanic patients with ALL is 91%, which is above the national average.

Conclusions: Population specific clinics and bilingual models of care can improve 
access, decrease triage times, improve medication compliance and improve over-all 
outcomes. Patient/Parent engagement and satisfaction are improved with this model 
of care.

 CARE-ing for Spanish-Speaking Cancer Patients: The Role 
of a Latino Cancer Support Group in a Safety-Net Hospital

Ana I. Velazquez1*, Evelin Trejo1, Aunée Tarango2, Gabriela Quezada-Perez1

1University of San Francisco, San Francisco, CA, USA
2University of California San Francisco, San Francisco, CA, USA

Background: Latino cancer patients/survivors (CPS) are known to experience sig-
nificantly higher levels of distress and lower quality of life compared to Non-Latino 
Whites. Social support resources are limited in availability and uptake among non- 
English speaking CPS due to language, economic, and socio-cultural barriers. 
Cancer Awareness, Resources, and Education (CARE) is a cancer wellness support 
group that offers three independent quarterly educational series in English, 
Cantonese, and Spanish for CPS at Zuckerberg San Francisco General Hospital 
(ZSFGH). We aimed to evaluate the role of Spanish CARE for Latino CPS 
participants.

Methods: Anonymous surveys were administered by volunteer staff to program 
participants. Pre-program surveys were administered during the first 3 weeks of the 
program and a post-program survey was administered on the final session. Surveys 
assessed participants demographics, perceived social support and role of the 
program.
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Results: Among 14 Latino CPS surveyed, 26% identified getting emotional sup-
port as the main reason they attended Spanish CARE. Other common responses 
included talking with other patients affected by cancer (22%) and learning more 
about cancer from the educational presentations (24%). All participants were likely 
or very likely to refer the CARE program to other CPS.

Conclusions: Spanish CARE provides cultural and language concordant emo-
tional and social support to Latino CPS while providing patient education and well- 
being resources. Our current efforts include the development of surveys and focus 
groups to evaluate the educational and wellness needs of Latino CPS, as well as 
their preferred delivery methods.

 The Importance of Patient Engagement to Patient Satisfaction 
and Quality of Life Among Latina Breast Cancer Survivors

Jackie Bonilla1, Cristian Escalera1, Jasmine Santoyo-Olsson2, Carmen Ortiz3, Anita 
L. Stewart4, Anna María Nápoles*1

1National Institute on Minority Health and Health Disparities, National Institutes 
of Health, Bethesda, MD, USA

2Division of General Internal Medicine, Department of Medicine, University of 
California San Francisco, San Francisco, CA, USA

3Círculo de Vida Cancer Support and Resource Center, San Francisco, CA, USA
4Institute for Health and Aging, University of California San Francisco, San 

Francisco, CA, USA

Background: Compared to their white counterparts, Latina breast cancer survi-
vors experience poorer quality care and worse health-related quality of life 
(HRQOL). Limited English proficiency (LEP) and less patient engagement in can-
cer care could help explain these disparities. We assessed associations of LEP and 
difficulty engaging with clinicians with patient satisfaction and emotional and phys-
ical well-being among rural and urban Latina breast cancer survivors.

Methods: Analyses used cross-sectional baseline survey data from two studies 
that tested a stress management program among rural and urban Latina breast can-
cer survivors in California. Linear regression models examined bivariate and multi-
variate associations of LEP status (yes or no (reference)), difficulty engaging with 
physicians scale (1–4; higher score = greater difficulty), and rural versus urban (ref-
erence) site, on patient satisfaction and emotional and physical well-being, control-
ling for demographic and medical factors.

Results: The total sample included 304 women. Most were LEP (84.5%) and had 
less than a high school education (67.8%). Difficulty engaging with physicians was 
inversely associated with patient satisfaction (B = −0.190, p = 0.014), emotional 
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well-being (B  =  −1.866, p  <  0.0001), and physical well-being (B  =  −1.272, 
p = 0.002). Having LEP (vs. not; B = 1.987, p = 0.040) was independently associ-
ated with physical well-being only. Rural/urban status was not related indepen-
dently to any outcome.

Conclusion: Rural and urban Latina breast cancer survivors who report greater 
difficulty engaging with clinicians experience worse patient satisfaction and 
HRQOL. Promoting greater engagement of Latina breast cancer survivors in cancer 
care and providing medical interpreters could improve patient outcomes. Clinicians 
need to proactively elicit patients’ concerns and preferences among Latina breast 
cancer patients.

Acknowledgement of Funding: This research was supported by the California 
Breast Cancer Research Grants Program Office of the University of California 
grants number 15BB-1300, 15BB-1301 and 21OB-0135, grant number 1 P30 
AG15272 from the National Institute on Aging, and the Division of Intramural 
Research, National Institute on Minority Health and Health Disparities, National 
Institutes of Health.

 Cancer Metaphors “A la Carta”

Isabel María Centeno Sánchez*
Centro de PsicoOncología y Salud Narrativa, Monterrey, NL, México

Background: We know that metaphors help us to make some sense of life chal-
lenging situations, as a cancer diagnosis could be. The battle, war and warriors 
against cancer has been questioned as a useful narrative resource to figure out what 
cancer means to each patient. Metaphors have close relation with culture and educa-
tion, so it is almost impossible to find a universal metaphor to fit all cancer patients.

Methods: Based on the work of Lancaster University about Cancer Metaphors, I 
am developing a “Purpose resource” so health care providers can offer Mexican 
patients with narrative options to understand their illness. The study is being devel-
oped with breast cancer patients and in an individual interview we are reading 
together other persons’ metaphors options to evaluate how much it resonates with 
their own perception. We finish each session with a brief report and a possible new 
metaphor that fits the patient own perception.

Results: We created a metaphors menu that is in continuous growth. It turns out 
that some of our patients feel very comfortable with the “battle” narrative while 
most of them consider that everybody else refer to them as warriors while they don’t 
see themselves like that. Most of them mention that they don’t find a real purpose in 
this “social narrative” as fighters against cancer.
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Conclusion: Creativity and Language in the form of metaphors has shown to us 
that can be a helpful resource for talking and thinking about the experience of 
illness.

 Community-Based Programs for Latina Cancer Survivors: 
An Evaluation Campamento Alegria

Emalyn Deak1*, Amy Garcia 2*, Ana Gutierrez 1*, Paola Mancera1*, Viviam Sifontes3, 
Dr. Claudia Aguado Loi2, Dr. Dinorah Martinez Tyson1

1University of South Florida, Tampa, FL, USA
2University of Tampa, Tampa, FL, USA
3Latinos Unidos por un Nuevo Amanecer, Inc

Background: There are limited resources that support Latina women through the 
process of survivorship that is linguistically and culturally relevant. Overnight 
camps are one service event that can have a powerful impact on cancer survivors. 
However, Latina cancer survivors often report a disconnect at these camps (e.g., 
English-only). Camp Alegria was created to bridge this gap through culturally tai-
lored activities (e.g., Spanish, food, music, educational content) to better support 
Latina cancer survivors.

Methods: We present evaluation data from the 2018 camp to assess the impact the 
camp had on the participants’ satisfaction, the overall level of wellbeing, and sup-
port from other cancer survivors. A pre-post survey with open-ended questions was 
provided at the beginning of the 3-day camp. Data analysis included a paired- sample 
t-test via IBM SPSS v26 and applied thematic analysis techniques.

Results: Participants (n = 55, 83% response rate) self-reported statistically signifi-
cant improvement in their emotional, spiritual, and physical health well-being 
(p < 0.01). Based on the applied thematic analysis, most participants felt the pro-
gram was beneficial by promoting a sense of peace and happiness, as well as offer-
ing them the opportunity to connect and bond with other cancer survivors. Many 
participants were grateful for the experience, and some provided suggestions for 
improvement.

Discussion: Camp Alegria allows Latina cancer survivors to feel connected and 
supported. Our findings demonstrate the success and highlight the need for cultur-
ally and linguistically relevant community-based programs like Camp Alegria.

Keywords: survivorship, evaluation, social support, Latina, cancer.
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 Chronic Medical Conditions and Psychological Distress 
Among Undocumented Mexican Immigrants: Findings 
from Proyecto Voces

Luz M. Garcini, Kathryn E. Kanzler, Lisa Smith Kilpela
University of Texas Health Science Center at San Antonio, San Antonio, TX, USA

Background: Undocumented immigration is often accompanied by multiple com-
plex stressors, including limited access to healthcare. This can be particularly dis-
tressing for undocumented immigrants living with chronic medical conditions, who 
must rely on cash to pay for health services or neglect health care due to cost. This 
study is aimed at identifying the prevalence of and psychological distress related to 
chronic medical conditions among undocumented Mexican immigrants residing 
near the U.S.-Mexico border.

Methods: We used respondent-driven sampling to collect and analyze data from 
clinical interviews with 254 undocumented Mexican immigrants, enabling infer-
ence to a population of 22,000. Chronic medical conditions were assessed using the 
World Health Organization Composite International Diagnostic Interview (CIDI) 
Chronic Conditions Module. For all analyses, inferential statistics accounted for 
design effects and sample weights to produce weighted estimates. We conducted 
logistic regression analyses to identify vulnerabilities associated with having a 
chronic medical condition, as well as to identify factors associated with psychologi-
cal distress among undocumented immigrants with chronic medical conditions.

Results: Approximately 52% of undocumented Mexican immigrants reported 
having one or more chronic medical conditions (M = 2.36; SD = 1.49), with the 
most prevalent conditions being chronic pain (43%), asthma (36%), gastric-related 
disorder (34%) and hypertension (27%). In the logistic regression model to identify 
factors associated with having a chronic medical condition, being older (OR = 1.09, 
95% CI [1.05, 1.14]), arriving to the U.S. at a younger age (OR = 1.06, 95% CI 
[1.11, 1.01]), and having experienced a greater number of traumatic events 
(OR  =  1.12, 95% CI [1.04, 1.21]) were significantly associated with having a 
chronic medical condition. Among undocumented immigrants with one or more 
chronic medical conditions, difficulty accessing health services (OR = 1.39, 95% CI 
[1.07, 1.81]) was the only factor significantly associated with clinical levels of psy-
chological distress, after controlling for age, sex, income, age of arrival to the U.S., 
and history of trauma.

Conclusion: Our findings emphasize the magnitude of chronic medical conditions 
as a health concern for undocumented Mexican immigrants, with attendant public 
health implications. Revising policies to devise solutions grounded in evidence and 
developing new alternatives to facilitate access and provision of health services to 
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these immigrants is critical, including building efforts to develop prevention pro-
grams that are context- and culture-sensitive.

 Translating the Together Pediatric Cancer Website into 
Spanish: Process and Lessons Learned

Heather Chambliss1*, Diane Roberts1, Diana Ruggiero2, Owen McGuire1

1Department of Medical Content Outreach, St. Jude Children’s Research 
Hospital, Memphis, TN, USA

2Department of World Languages and Literatures, The University of Memphis, 
Memphis, TN, USA

Background: Pediatric cancer families often turn to the internet for information 
related to diagnosis, treatment, care, and support. Together serves as a comprehen-
sive web-based resource for families, no matter where the child receives treatment. 
The next development phase includes translation of content into additional lan-
guages, beginning with Spanish (US).

Methods: Translation of the Together website followed a multistep approach. A 
translation service provided the initial human translation. This allowed for a linguis-
tics team of native Spanish speakers with medical writing experience, compatible 
technology for digital platform integration, and translation memory for efficiency 
and consistency across the website. After initial translation, an unaffiliated external 
reviewer examined and edited content. Issues were reconciled through consultation 
with writers and subject matter experts.

Results: To date, 400 pages have been translated into Spanish. Translation also 
included captioning of 18 medical illustrations and 48 videos. An additional 12 
videos were developed specifically for the Spanish-language website. The transla-
tion process took approximately 4  months. Content analysis of reviewer notes 
revealed that syntax, pragmatics, sociolinguistics, semiotics, medical word choice, 
contextual meaning, and use of abbreviations were some of the most common prob-
lems encountered.

Conclusion: Barriers to translating content range from technical writing concerns 
to more complex issues of cultural competence and dialect. Learnings from this 
translation experience, along with usability, user experience and analytics data, will 
help identify ways to improve the translation process and inform next steps for the 
Spanish-language site. These lessons will also inform the process for additional 
language translations for the Together website.
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 Latinas Cancer Survivors: A Qualitative Approach

Donaji Stelzig1*, Vicky Suruky2, Daniel M. Price3

Corresponding author and early career investigator*
1University of Houston – Honors College Community Health Worker Training 

Center, Houston, TX, USA
2University San Diego, CA, USA
3University of Houston – Honors College Community Health Worker Initiative, 

Houston, TX, USA

Background: Breast cancer continues to be a priority public health concern among 
Hispanic/Latinos survivors. Quality of life, emotional support, and relationship 
issues facing female survivors with heterosexual partners after cancer treatment 
have not been adequately studied and potential educational interventions have not 
been explored.

Methods: A phenomenological research approach was conducted to learn about 
the life experiences among ten breast cancer survivors with their heterosexual part-
ners, living in a southeast urban city of the United States.

In-depth interviews were conducted by the first author, who is also a bilingual 
community health worker (CHW). Ten Latino/Hispanic breast cancer survivors 
agreed to at least 45  minutes of interview time. All interviews surpassed the 
requested initial time for at least 30 minutes. Interviews provided three main themes 
after conducting this research.

Results: Three main themes emerged from the interviews: (1) deciding among 
treatment options based on post treatment body images, (2) communicating (or not) 
regarding intimacy after treatment, and (3) needing education on sexuality after 
cancer treatment.

Conclusions: More tools and support need to be developed to serve this popula-
tion. More interventional programs, including community health workers are 
needed to address health disparities among Latino/Hispanics women, who are breast 
cancer survivors. The University of Houston CHW Initiative plans to provide care 
coordination services to ethnic and minority groups and may be well-placed to 
implement appropriate interventions and trainings that would improve the quality of 
life outcomes for breast cancer survivors with heterosexual partners.
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 Active Living After Cancer: An Evidence-Based Program 
That Has Demonstrated Quality-of-Life Improvements 
Among Hispanic/Latino Cancer Survivors

Stacy Mitchell1, Gissell Montoya1, Leticia Gatus2*, Karen M. Basen-Engquist2

University of Texas MD Anderson Cancer Center, Houston, Texas United States

Background: Physical activity is associated with improved quality of life and 
increased disease free survivorship in cancer survivors. Active Living After Cancer 
(ALAC) is a program funded by the Cancer Prevention and Research Institute of 
Texas to improve the quality of life among cancer survivors by increasing physical 
activity and providing survivorship information.

Methods: ALAC is an evidence-based program that has demonstrated effective-
ness in the Hispanic/Latino community. A mixed-methods approach will be used to 
describe Hispanic participant graduation rates and descriptions of their social inter-
actions. Nearly 70% of enrolled participants in ALAC identify as Hispanic/Latino. 
Data on graduation and completion rates were used to assess retention and adher-
ence to the Active Living After Cancer program. Using a hybrid approach of qualita-
tive data analysis, we will describe how Hispanic ALAC participants develop 
camaraderie and use of social support.

Results: Data from quantitative analysis revealed that collectively ALAC partici-
pants complete the program at a rate of 77.2%. Hispanic/Latinos graduate at a rate 
of 68% demonstrating that there is great interest among the Hispanic/Latino for 
programs like ALAC. Preliminary qualitative analysis indicate Hispanic ALAC par-
ticipants develop camaraderie or find social support in their class participants, 
accountability partner, or ALAC Health Educator.

Conclusion: Insights gained from this analysis suggest that it is feasible to adapt 
the program for areas with a high Hispanic/Latino survivor population. Our quanti-
tative analysis demonstrates that physical activity based programs like Active Living 
After Cancer are of interest to Hispanic/Latino populations and provide social 
support.

 Cognitive Executive Functioning and Health in Latina Breast 
Cancer Survivors

Amanda M. Marin-Chollom*1, Christiane Hale2, Margarita Santiago-Torres3, Pam 
Koch4, Ann Ogden Gaffney5, Wei-Yann Tsai6, Dawn Hershman2,6, Isobel Contento4, 
Adam M. Brickman2, Heather Greenlee3

1Central Connecticut State University, New Britain, CT, USA

Appendix D: Living with and Beyond Cancer: Taking Action to Improve Outcomes



287

2Columbia University Irving Medical Center, New York, NY, USA
3Fred Hutchinson Cancer Research Center, Seattle, WA, USA
4Columbia University Teachers College, New York, NY, USA
5Cook for Your Life, New York, NY, USA
6Columbia University Mailman School of Public Health, New York, NY, USA

Background: Physical activity and body composition are modifiable lifestyle fac-
tors that can affect cognitive functioning, but have been minimally studied in under-
served cancer populations, such as Hispanics/Latinos. This study examined the 
relationship of waist to hip ratio, body mass index (BMI), and physical activity with 
cognitive functioning among Latina breast cancer survivors.

Methods: Participants were 65 Latina breast cancer survivors (Age M  = 55.70, 
SD = 9.09) who completed the NIH Toolbox Cognition Battery via the NIH Toolbox 
iPad App. The cognition scores used for analysis were provided and corrected for 
age, gender, education, and race/ethnicity by the app. Linear regression models 
were used to examine six cognition domains (cognitive flexibility, inhibitory control 
and attention, working memory, processing speed, episodic memory, and overall 
fluid cognitive abilities) with waist to hip ratio, body mass index (BMI), and self- 
reported physical activity as assessed via the 7-Day Physical Activity Recall (PAR). 
The PAR classifies physical activity as moderate, hard, and very hard. Additional 
model covariates included time since breast cancer diagnosis and receipt of 
chemotherapy.

Results: Very hard physical activity was associated with faster processing speed 
(B = 7.12, p = .004), and better overall fluid abilities (B = 4.62, p = .01); hard physi-
cal activity was associated with better working memory (B = 3.74, p = .02); while 
moderate physical activity was not associated with any of the six domains. Waist-to 
hip-ratio and BMI were not associated with any of the cognition domains examined.

Conclusions: These findings show that engagement in hard or very hard physical 
activity are associated with better cognitive functioning among Latina breast cancer 
survivors. Trials are needed to determine whether increasing physical activity can 
improve cognitive functioning in Latina breast cancer survivor.

 Psychosocial Issues Faced by Adolescent and Young Adult 
Latino Survivors of Pediatric Cancers: A Targeted Review

Kimberly Arellano Carmona*, A. Susana Ramírez
University of California – Merced, Merced, CA, USA

Background: Advances in childhood cancer treatment mean that most children 
diagnosed with cancer survive into adulthood. Yet a growing body of research has 
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raised concerns about the long-term challenges of pediatric cancers, including treat-
ment sequelae and psychosocial issues associated with surviving disease. Adolescent 
and young adult (AYA) survivors face particular challenges as they negotiate the 
typical development issues with the added challenges of cancer survivorship. One- 
quarter of U.S. children are Latino and have higher rates of cancer incidence; 
although Latinos are also less likely to survive, the growing population of Latino 
children suggests that survivorship research must aim to understand their unique 
challenges. This review critically centers Latinos in examining what is known about 
psychosocial and quality of life outcomes for AYA survivors of pediatric cancers.

Methods: Systematic search of PubMed, PsychINFO, Google Scholar, comple-
mented by hand-searching reference lists and citing articles to identify publications 
(2009 to 2019) reporting psychosocial issues facing AYA survivors diagnosed 
before age 15.

Results: Of 122 articles identified, ten met inclusion criteria. Psychosocial issues 
included anxiety and depression, and issues related to daily living, finances, educa-
tional attainment, and employment. Only one article reported results by ethnicity, in 
which there was not enough power to consider whether issues were different for 
Latinos; most studies were based on cohorts from cancer treatment centers serving 
primarily Caucasian patients.

Conclusion: Psychosocial issues faced uniquely by Latinos are unknown. More 
research is needed to understand AYA survivorship issues for the growing popula-
tion of Latino children who disproportionately suffer from cancer.
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