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Background. Neighborhood characteristics have been shown to influence lifestyle behaviors. 
Here we characterized alcohol outlet density in Los Angeles County, California, and Hawaii and 
assessed the association of alcohol outlet density with self-reported alcohol intake in the 
Multiethnic Cohort.  
 
Methods. Cohort participants (n=178,977) had their addresses geocoded and appended to 
block group-level alcohol outlet densities (on- and off-premises). Multinomial logistic 
regression was performed to assess the association between self-reported alcohol intake and 
on- and off-premise alcohol outlet densities by each state. Stratified analysis was conducted 
by sex, race, and ethnicity.  
 
Results. Overall, we did not find associations between alcohol outlet density and self-reported 
alcohol intake in Los Angeles, but we found that on-premise alcohol outlets were associated 
with 59% (OR=1.59, 95% CI:1.29,1.96) increased odds of consuming >2 drinks per day in 
Hawaii. Women living in neighborhoods with high density of on-premise alcohol outlets (Los 
Angeles OR=1.15, 95% CI: 0.95,1.40) and (Hawaii OR=2.07, 95% CI: 1.43,3.01) had an increased 
odds of >2 drinks per day. Japanese American participants in Hawaii had increased alcohol 
consumption in neighborhoods with high on-premise alcohol outlet density.  
 
Impact. This study suggests that policy changes that would limit alcohol outlet densities may 
reduce alcohol intake. 
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Abstract: 
 
Linking historical residential data to a low-income and marginalized population cohort 

Michael Mumma, Loren Lipworth, Peter James, Wansoo Im, Wei Zheng, Martha Shrubsole, 
Melinda C. Aldrich 

 
Background: Including environmental exposures, built environment, and social determinants 
of health across the life-course in epidemiologic studies is critical for defining the exposome 
and its relation to health. While obtaining a complete lifetime exposure history from 
participants is often impractical, it is possible to obtain residential histories from commercial 
data providers, including date ranges for each address. However, data from commercial 
providers are often derived from financial sources and may be less complete and/or less 
accurate for low income or marginalized populations than for higher income and non-
marginalized populations. 
 
Methods: We obtained residential address histories from a commercial data provider for 
98.5% of 84,503 Southern Community Cohort Study (SCCS) participants (aged 40-79) who 
enrolled from 2002-2009 in 12 Southeastern states and were recruited from community 
health centers (~85%) and the general population (~15%). Addresses within the commercially 
provided address history were geocoded and placed into US Census 2010 tract boundaries. 
We determined if participant 1) self-reported address at enrollment was present within the 
commercially provided address history (concordance of place), and 2) study enrollment date 
was within the commercially provided date ranges (concordance of place and time). Logistic 
regression models were used to assess demographic characteristics associated with 
concordance between self-reported and commercially provided address data. 
 
Results: Among the SCCS participants, 65% self-identified as Black and 70% had an annual 
household income <$25,000. Overall, there was a 79% concordance of place and 71% 
concordance of place and time between commercially provided and self-reported address at 
study enrollment. Concordance of place and place/time was more likely among general 
population participants (95% and 90%, respectively) compared to community health center 
participants (76% and 68%, respectively). Odds of concordance were higher for older, female, 
higher education (greater than high school) and higher income (greater than $15k/year) 
participants. Self-reported White participants had higher agreement in the community health 
center population but not in the general population compared to self-identified Black 
participants. 
 
Impact: Caution is needed when assigning geospatial exposures based on commercial address 
history alone in marginalized populations. Approaches are needed to improve residential 
history data in marginalized populations for cancer control. 
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Abstract: 
 
Fasting Insulin, Insulin Resistance, Estradiol and Exposure to Transportation Noise: The Role of 

Sleep Health 
 
Background Exposure to noise has been identified as an exposure factor in hormonal and non-
hormonal pathways of cancer risk. However, little is known about the associations between 
noise exposure and the hormone estradiol, nor the role of sleep in such associations. Research 
has shown the influence of estradiol on the carcinogenesis and progression of reproductive 
(e.g., breast) and nonreproductive (e.g., colon) cancers. The present study investigates if road 
traffic and aircraft noise exposure are associated with fasting insulin, insulin resistance, or 
estradiol considering home-based (static) and movement-based (dynamic) noise exposures, 
and whether sleep health mediates this relationship.  
 
Method A cross-sectional study was conducted using archival baseline data from participants 
enrolled in two randomized weight loss trials (n=487) that occurred in San Diego County.  
Exposure to road traffic and aircraft noise in 2016 was calculated according to the participant’s 
census tract of residence (static exposure) and GPS data from one week of wearing devices 
during waking hours (dynamic exposure to account for daily mobility through kernel density 
estimation). Static and dynamic road and aircraft noise were binned into three equal 
percentiles categorizing noise as low, medium, and high. We performed generalized 
estimating equations models, with an exchangeable matrix accounting for participants 
clustering within zip codes and adjusted for covariates (age, sex, ethnicity, and BMI) to 
examine the associations between noise exposure and three biomarker outcomes: fasting 
insulin, insulin resistance (HOMA-IR), and estradiol. We further examined the mediating role of 
self-reported sleep duration, sleep impairment, and sleep disturbance as parallel mediators in 
a subset of participants (n=281).  
 
Results Exposure of dynamic road traffic noise (between 0.003 and 0.011) was negatively 
associated with insulin resistance (β=–0.596, 95% CI: –1.105, –.008), fasting insulin (β=–2.005, 
95% CI: –3.768, –0.241), but positively associated with estradiol (β=10.264, 95% CI: –0.032, 
20.560). No significant effects were seen for home-based static road traffic or aircraft noise 
exposure. No mediation effects were observed regardless of the noise exposure type.  
 
Impact Exposure to dynamic residential road traffic noise between 0.003 and 0.011 was 
associated with elevated serum estradiol, a known risk factor for hormone-sensitive tissues, 
such as breast cancer. 
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Estimating exposure to carcinogens emitted from oil and gas development and infectious 
agents introduced by population influx to test for associations with childhood acute 

lymphocytic leukemia 
William Allshouse, Debashis Ghosh, Myles Cockburn, Lisa McKenzie 

 
Background/Problem 
Unconventional oil and gas development (UOGD) and population mixing (PM) may be 
associated with childhood acute lymphocytic leukemia (ALL). UOGD emits known carcinogens 
from the start of drilling through production while PM can expose individuals to infectious 
agents. Both risk factors may disproportionately burden rural areas. Additionally, UOGD may 
contribute to PM by bringing an influx of workers during times of increased resource 
development. We utilized multiple data sources to estimate exposure surfaces for UOGD and 
PM on a fine spatial and temporal scale which will later be used to test for associations 
between these risk factors and childhood ALL. 
 
Methods 
We estimated the relative intensity of carcinogens emitted from UOGD for every month at 
every well pad in Colorado by combining information on UOGD activities from the Colorado Oil 
and Gas Conservation Commission and FracFocus, and emissions measurements from the 
Colorado Department of Public Health and Environment. A space/time exposure surface was 
created using inverse distance weighting of these intensity estimates. Levels of PM were 
estimated by integrating data from the Colorado Department of Education (CDE) and the 
Colorado Department of Local Affairs (DOLA), which capture changes in the population of 
school-age children and overall population, respectively.  
 
Results 
The UOGD activities of drilling, hydraulic fracturing, and flowback have shorter durations than 
production, but they also have higher emissions that occur during these periods. Additionally, 
the number of wells per pad has increased from 2005-2020 so that these development 
activities are longer in duration. CDE enrollment data provided better spatial resolution of 
population changes while DOLA estimates for PM are more directly relatable to transient oil 
and gas workers which may not bring school age children. 
 
Impact 
These two possible risk factors for childhood ALL will be combined with cases from the 
Colorado Central Cancer Registry and controls from Colorado Birth Records Data to estimate 
associations between UOGD and PM on childhood ALL. 
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Abstract: 
 
Regional aggregates of health outcomes over delineated administrative units (e.g., states, 
counties, and zip codes), or areal units, are widely used by epidemiologists to map mortality or 
incidence rates and capture geographic variation. To capture health disparities over regions, 
we seek “difference boundaries” that separate neighboring regions with significantly different 
spatial effects. Matters are more challenging with multiple outcomes over each unit, where 
we capture dependence among diseases as well as across the areal units. Here, we address 
multivariate difference boundary detection for correlated diseases. We formulate the problem 
in terms of Bayesian pairwise multiple comparisons and seek the posterior probabilities of 
neighboring spatial effects being different. To achieve this, we endow the spatial random 
effects with a discrete probability law using a class of multivariate areally referenced Dirichlet 
process models that accommodate spatial and inter-disease dependence. We evaluate our 
method through simulation studies and detect difference boundaries for multiple cancers 
using data from the Surveillance, Epidemiology, and End Results Program of the National 
Cancer Institute. 
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Abstract: 
 
Isolation and Survival: The Impact of Local and MSA Isolation on Survival among Black Women 

Diagnosed with Breast Cancer in the United States 
 

Background. Residential segregation is understood as an important factor negatively impacting 
cancer disparities. Studies have yielded mixed results with both adverse and protective effects 
being found, complicating the construction of clear recommendations for policy change and 
public health intervention. In this study, we examined interactions between local and 
metropolitan statistical area (MSA) measures of isolation and their relationship to survival 
among older non-Hispanic Black women with breast cancer in the United States. We 
hypothesized that the influence of local isolation on mortality varies based on MSA isolation— 
specifically, that high local isolation may be protective only in the context of highly isolated 
MSAs, as it may buffer minorized groups from discrimination and offer social support in the 
context of racial tension and inequity. 
 
Methods. We conducted a national study to examine the relationship between measures of 
local isolation on survival, exploring variation by MSA isolation. Local and MSA measures of 
isolation, estimated using U.S. Census Bureau data, were linked by Census Tract with a SEER-
Medicare cohort of 5,231 non-Hispanic Black women aged 66-90 years with an initial diagnosis 
of BC in 2007-2013 followed through 2018. Cox proportional hazards models were used to 
examine the relationship between local and MSA isolation and all-cause and BC- specific 
mortality, accounting for covariates (age, comorbidities, race, tumor stage, and hormone 
receptor status). 
 
Results. Of 2,599 women who died, 40.0% died from BC. Women experienced increased risks 
for all-cause mortality when living in either high local (HR=1.20; CI=1.08-1.33; p<0.001) or high 
MSA isolation (HR=1.40; CI=1.17-1.67; p<0.001). A similar trend was seen for BC- specific 
mortality, with women living in high MSA isolation experiencing greater risk (HR=1.36, CI=1.06-
1.76, p=0.016). Pairwise comparisons showed high local isolation is hazardous in less isolated 
MSAs for women; high local isolation was neither hazardous nor protective in more isolated 
MSAs, suggesting competing risks and benefits. 
 
Impact. Both local and MSA isolation for older NH Black women are associated with poorer 
overall and BC-specific survival; however, the interaction between these metrics is 
complicated. Living in an area with both high local and high MSA isolation may offer a 
protective effect or buffer on survival. 
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Abstract: 
 
Background: Chronic diseases, such as cardiovascular disease and diabetes, account for the 
greatest morbidity in the US and are associated with increased risks of various cancers. Many 
chronic diseases are correlated and coexist, and cause substantial financial burden. 
Understanding the geographic patterns of multimorbidity burden is essential for prevention 
research and policy-making. 
 
Methods: We used the newly released PLACES database, a CDC initiative that provides small 
area estimates (SAE) on chronic disease prevalence by US administrative units (e.g., counties 
and census tracts). We used 16 chronic disease prevalence estimates to create the 
multidimensional chronic disease burden index (CDBI) for 3,142 counties in the continental US 
for 2018. We considered three different analytical approaches, with and without considering 
the geospatial dependency of the counites, when constructing the CDBI. We then investigated 
the difference and robustness of these approaches. Using the developed CDBI, we identified 
counties with consistent high chronic disease burden across all outcome measures. 
Additionally, we adopted a spatial hierarchical clustering algorithm which preserved the spatial 
relationships of the counties to identify the geographic clusters of high CDBI counties. 
 
Results: Our results suggested that using the rank-based approach in constructing CDBI was 
more robust in identifying high chronic disease burden counties than other approaches. 
Additionally, spatial hierarchical clustering algorithm revealed interesting geographic patterns 
that were not identified using clustering algorithm without considering the spatial relationship. 
Finally, we were able to identify the counties with the highest chronic disease burden in the 
US when considering the 16 chronic diseases simultaneously. 
 

Impact: Our analysis suggested the importance of considering multiple chronic diseases 
simultaneously when assessing the chronic disease burden, and showed the importance of 
accounting for spatial relationships when working with spatially-referenced data. Rather than 
looking at individual chronic disease, multidimensional CDBI provided a view of identifying 
counties with high prevalence in multiple disease domains where such information can aid 
decision-making of resource allocations and the intervention designs.  
 

This is joint work with Kehe Zhang, MS; Ryan Ramphul, PhD; Michael T. Walsh, Jr. MHA; and 
Larkin Strong, PhD. 
 

This work is partially supported by the UTHealth Academic Excellence Endowment and donors 
to the University of Texas MD Anderson Cancer Center’s Annual Fund. 
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Estimating cumulative spatial risk over time with low-rank kriging multiple membership 
models 

Joseph Boyle, Mary H. Ward, Stella Koutros, Margaret R. Karagas, Molly Schwenn, Debra 
Silverman, David C. Wheeler 

 
Many health outcomes result from accumulated exposures to one or more environmental 
factors. Accordingly, spatial risk studies have begun to consider multiple residential locations 
of participants, acknowledging that participants move and thus are exposed to environmental 
factors in several places. However, novel methods are needed to estimate cumulative spatial 
risk for disease while accounting for other risk factors. To this end, we propose a Bayesian 
model (LRK-MMM) that embeds a multiple membership model (MMM) into a low-rank kriging 
(LRK) model in order to estimate cumulative spatial risk at the point level while allowing for 
multiple residential locations per subject. The LRK approach offers a more computationally 
efficient means to analyze spatial risk in case-control study data at the point level compared 
with a Bayesian generalized additive model, and has increased precision in spatial risk 
estimates by analyzing point locations instead of administrative areas. Through a simulation 
study, we demonstrate the efficacy of the model and its improvement upon an existing 
multiple membership model that uses area-level spatial random effects to estimate risk. The 
results show that our proposed method provides greater spatial sensitivity (improvements 
ranging from 0.12 to 0.54) and power (improvements ranging from 0.02 to 0.94) to detect 
regions of elevated risk for disease across a range of exposure scenarios. Finally, we apply our 
model to a population-based case-control study of bladder cancer in New England to estimate 
cumulative spatial risk while adjusting for many covariates. In conclusion, our proposed model 
can precisely estimate spatial risk that persists over time, which is important for diseases with 
long latencies and suspected environmental risk factors and can inform more geographically 
specific follow-up research and cancer prevention and control efforts.  
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Presenter name: Joseph Boyle 
Presenter institution: Virginia Commonwealth University 
Abstract: 
 

Estimating mixture effects and cumulative spatial risk over time simultaneously using a 
Bayesian index low-rank kriging multiple membership model 

Joseph Boyle, Mary H. Ward, James R. Cerhan, Nat Rothman, David C. Wheeler 
 

The exposome is an ideal in public health research that posits that individuals experience risk 
for adverse health outcomes from a wide variety of sources over their lifecourse. There have 
been increases in data collection in the various components of the exposome, but novel 
statistical methods are needed that capture multiple dimensions of risk at once. One of the 
recently developed methods for mixture analysis is the Bayesian group index model, which 
estimates the health effects of multiple indices of exposures and the relative importance of 
the components in the indices. In this study, to perform mixture analysis while also modeling 
cumulative spatial risk over time using residential histories, we introduce a Bayesian index low-
rank kriging (LRK) multiple membership model (MMM). The model employs an MMM to 
consider all residential locations for subjects weighted by duration and LRK to increase 
computational efficiency. We demonstrate the performance of the Bayesian index LRK-MMM 
through a simulation study, showing that the model accurately and consistently estimates the 
health effects of one or several group indices and has high power to identify a region of 
elevated spatial risk due to unmeasured environmental exposures. Finally, we apply our model 
to data from a multicenter case-control study of non-Hodgkin lymphoma (NHL). Results 
include a significant positive association between one index of pesticides and NHL in Iowa. 
Additionally, we find an area of significantly elevated spatial risk for NHL in Los Angeles. In 
conclusion, our Bayesian index LRK-MMM represents a step forward toward bringing the 
ideals of the exposome into practice for environmental risk analyses by simultaneously 
estimating the effects of measured exposure mixtures and cumulative unmeasured spatial 
drivers of risk over time. 
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Abstract:  
 
Developing an Efficient Solution for Gathering and Visualizing Catchment Area Geospatial Data 
 
Background: Successfully developing strategies for addressing the cancer burden in a 
geographic area requires looking at quantitative data related to a number of different topics 
such as demographic and socioeconomic factors, educational attainment and risk factor 
prevalence, as well as cancer incidence and mortality rates. Most of this data is publicly 
available, but exists across numerous sources, at various geographic levels and in different file 
formats. This makes collecting, summarizing and visualizing it an inefficient and time-
consuming process. 

Methods: We constructed programs in Python to access data from various publicly-available 
sources through application programming interfaces, automated data downloads and web 
scraping. This data was then manipulated into datasets at different geographic levels, and 
exported as an organized collection of files. Two pathways for turning this data into interactive 
mapping applications were then constructed: one using ArcGIS Online and one using R Shiny. 
All code was structured to allow for automation of updates, and generalized for easy 
adaptation to any cancer center catchment area structured as a set of US counties.  

Results: This process resulted in a comprehensive software solution licensed under the name 
of Cancer InFocus. Cancer InFocus creates a quick, efficient and automatable mechanism for 
gathering much of the data necessary to characterize the cancer burden in any US geographic 
area of interest and translating it into simple applications for either internal or external 
distribution. Cancer InFocus is available through a no-cost licensing agreement with the 
University of Kentucky. The functionality of Cancer InFocus is maintained and expanded upon 
by the online community of users who have chosen to adopt this platform.  

Impact: The construction of this process for gathering and displaying publicly available data for 
a cancer center catchment area makes doing an initial assessment of the cancer burden more 
efficient, allowing greater time to be spent on developing strategic priorities and 
operationalizing insights. The use of open source tools to perform this task allows for its free 
dissemination to other institutions looking for a ready-made solution to characterize their 
catchment area. 
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Abstract: 
 
Isolation and Survival: The Impact of Local and MSA Isolation on Survival among Black Women 

Diagnosed with Breast Cancer in the United States 
 

Background. Residential segregation is understood as an important factor negatively impacting 
cancer disparities. Studies have yielded mixed results with both adverse and protective effects 
being found, complicating the construction of clear recommendations for policy change and 
public health intervention. In this study, we examined interactions between local and 
metropolitan statistical area (MSA) measures of isolation and their relationship to survival 
among older non-Hispanic Black women with breast cancer in the United States. We 
hypothesized that the influence of local isolation on mortality varies based on MSA isolation— 
specifically, that high local isolation may be protective only in the context of highly isolated 
MSAs, as it may buffer minorized groups from discrimination and offer social support in the 
context of racial tension and inequity. 
 
Methods. We conducted a national study to examine the relationship between measures of 
local isolation on survival, exploring variation by MSA isolation. Local and MSA measures of 
isolation, estimated using U.S. Census Bureau data, were linked by Census Tract with a SEER-
Medicare cohort of 5,231 non-Hispanic Black women aged 66-90 years with an initial diagnosis 
of BC in 2007-2013 followed through 2018. Cox proportional hazards models were used to 
examine the relationship between local and MSA isolation and all-cause and BC- specific 
mortality, accounting for covariates (age, comorbidities, race, tumor stage, and hormone 
receptor status). 
 
Results. Of 2,599 women who died, 40.0% died from BC. Women experienced increased risks 
for all-cause mortality when living in either high local (HR=1.20; CI=1.08-1.33; p<0.001) or high 
MSA isolation (HR=1.40; CI=1.17-1.67; p<0.001). A similar trend was seen for BC- specific 
mortality, with women living in high MSA isolation experiencing greater risk (HR=1.36, CI=1.06-
1.76, p=0.016). Pairwise comparisons showed high local isolation is hazardous in less isolated 
MSAs for women; high local isolation was neither hazardous nor protective in more isolated 
MSAs, suggesting competing risks and benefits. 
 
Impact. Both local and MSA isolation for older NH Black women are associated with poorer 
overall and BC-specific survival; however, the interaction between these metrics is 
complicated. Living in an area with both high local and high MSA isolation may offer a 
protective effect or buffer on survival. 
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Abstract: 
 

Development of Neighborhood Trajectories employing Historic Redlining and the Area 
Deprivation Index 

Heather A. Carlos, MS1,2; Julie E. Weiss, MS2; Benjamin Carter PhD4, Andrew P. Loehrer, MD, 
MPH1,2,3,4 

1Geisel School of Medicine at Dartmouth, Hanover, NH., 2Dartmouth Cancer Center, Lebanon, NH, 
3Dartmouth-Hitchcock Medical Center, Department of Surgery, Lebanon, NH, 4The Dartmouth Institute 

for Health Policy and Clinical Practice, Lebanon, NH 
 
Background The role of historic residential redlining on health disparities is intertwined with 
policy changes made before and after the 1930s that have influenced current neighborhood 
characteristics and shape ongoing structural racism in the United States. We developed 
Neighborhood Trajectories which combine historic redlining data and the current 
neighborhood socioeconomic characteristics as a novel approach to studying structural 
racism. 
 
Methods Digitized Home Owners’ Loan Corporation (HOLC) neighborhoods from Mapping 
Inequality: Redlining in New Deal America for the entire US were used to map the HOLC 
grades (A- D) to the 2020 U.S. Census block group polygons based on the percentage of HOLC 
areas in each block group.  
 
Each block group was also assigned an Area Deprivation Index (ADI) from the Neighborhood 
Atlas®. 
 
To evaluate changes in neighborhoods from historic HOLC grades to present degree of 
deprivation, we aggregated block groups into “Neighborhood Trajectories.” The Neighborhood 
Trajectories were grouped as “Advantage Stable” for block groups with HOLC grade A and B 
and ADI 1-6; “Advantage Reduced” for HOLC grade A and B and ADI 7-10; “Disadvantage 
Reduced” for HOLC grade C and D and ADI 1-6; and “Disadvantage Stable” for HOLC grade C 
and D and ADI 7-10.  
 
As a case use of the Neighborhood Trajectories, population and race/ethnicity estimates were 
summarized for each trajectory. 
 
Results Neighborhood Trajectories were established for 13.3% (32,152) of the block groups in 
the US, encompassing 38,005,799 people.  The Disadvantage Reduced trajectory had the 
largest population (16,307,217 people) whereas Advantage Reduced had the largest 
percentage of Non-Hispanic/Latino (NH/L) Black residents (34%) and Advantage Stable had the 
largest percentage of NH/L White residents (60%). Variation in neighborhood racial 
composition differed within neighborhood trajectories, notably within the Advantage Stable 
and Disadvantage Reduced trajectories. 
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Impact The development of the Neighborhood Trajectory affords a more nuanced mechanism 
to investigate dynamic processes from historic policy, socioeconomic development, and 
ongoing marginalization. Beyond HOLC grades alone, this methodology may enable 
investigation of ongoing sociopolitical processes including gentrification of neighborhoods 
(Disadvantage Reduced) and “White flight” (Advantage Reduced). Finally, this approach can be 
adapted to other measures of historic and current socioeconomic indices.  
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Presenter name: Iona Cheng 
Presenter institution: UCSF 
Abstract: 
 

Investigating the impact of climate change on life expectancy: The Multiethnic Cohort Study 
Iona Cheng, Salma Sharrif-Marco, Dan Stram, Alexander Binder, Pushkar Inamdar, Sam Silva, 

Lynne Wilkens, Loic Le Marchand, Lani Park, Eileen Crimmins, Jun Wu*, Anna Wu* 
*Joint last authors 

 

Climate change is a growing public health priority as extreme heat, wildfires, and other natural 
disasters have led to acute effects on morbidity and mortality; yet, the long-term 
consequences of extreme heat and wildfires have been sparsely studied. This is due in part to 
the paucity of studies with longitudinal information on individual- and neighborhood-level 
factors and fine-scale climate and wildfire data. There is an urgent need to investigate the 
long-term consequences of extreme heat and wildfires in well-designed studies that include a 
comprehensive assessment of these exposures and their independent and joint effects on life 
expectancy, coupled with a critical evaluation of possible mediators (air pollution) and 
moderators (socioeconomic status, demographics, comorbidities, health behaviors, 
neighborhood environments, and geography). Furthermore, the biological processes by which 
extreme heat affects mortality are not well understood. While evidence of the impact of air 
pollution on DNA methylation as a measure of epigenetic regulation is accumulating, studies 
of extreme heat and DNA methylation are sparse. To address these gaps, we initiated a large-
scale investigation of the impacts of extreme heat and wildfire smoke on adult life expectancy, 
leveraging the unique epidemiological resources of the Multiethnic Cohort Study (MEC). The 
MEC is a large population-based study that includes 112,000 adult men and women from 
California, who were ages 45-75 at enrollment in 1993-1996 with strong representation of 
diverse racial, ethnic, and socioeconomic groups. With the launch of this study, we are 
currently generating extreme heat and wildfire smoke exposures for California MEC 
participants spanning a 24-year period for which we will characterize differences by 
demographics, health behaviors, neighborhood environments, and climate zones (Aim 1); we 
will assess the impacts of long-term exposures of extreme heat and wildfire smoke on life 
expectancy (Aim 2) and on DNA methylation and epigenetic age (Aim 3). In a preliminary 
analysis of 100,757 California MEC participants (1993-1996 to 2016) increased all-cause 
mortality (deaths=41,147) was associated with long-term heat exposure (Hazard Ratio per 5⁰ 
Fahrenheit increase in time-weighted average of daily maximum temperature based on 4-km 
resolution gridMET outputs =1.06; 95% CI: 1.04-1.08), accounting for demographics, smoking, 
and body mass index. In subgroup analyses, similar patterns of associations were observed 
across sex, race, and ethnicity (p-values range: <.0010 to 0.13). Findings from this large-scale 
study is expected to expand our understanding of the contribution of long-term extreme heat 
and wildfire smoke on life expectancy. Such knowledge has translational relevance in providing 
empirical evidence for policy makers and implementation scientists to develop strategic 
interventions and response plans to combat the health effects of extreme heat and wildfire 
smoke.  
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Presenter name: Iona Cheng 
Presenter institution: UCSF 
Abstract: 
 
Building geospatial resources for understanding the role of place on cancer risk and outcomes 

in the Multiethnic Cohort Study 
 

Iona Cheng*, Salma Shariff-Marco*, Scarlett Lin Gomez, Jun Wu, Katherine Lin, Pushkar 
Inamdar, Dan Meltzer, Yurii Shvetsov, Joseph Gibbons, Hari Iyer, Lani Park, Wendy Setiawan, 

Christopher Haiman, Loic Le Marchand, Anna Wu, Lynne Wilkens 
*Joint first authors 

 
The Multiethnic Cohort Study was established in 1993-1996, recruiting over 215,000 men and 
women residing in Los Angeles County and Hawai‘i. With ~30 years of follow-up, this cohort of 
35,107 African American, 56,921 Japanese American, 47,438 Latino, 13,971 Native Hawaiian, 
and 49,359 White participants, ages 45-75 at enrollment, includes six waves of survey data 
and a large biorepository of biospecimens and genetic data. To understand the role of place 
on cancer risk and outcomes, we have developed a geospatial resource that captures 
attributes of the social, built, and physical environments among a racially, ethnically, and 
socioeconomically diverse study population.  

MEC participants’ residential addresses are routinely geocoded with 486,572 address records 
collected from baseline through 2021. Approximately 99% of these addresses were geocoded 
to a parcel or street segment centroid. Approximately 46% of participants had one address, 
36% had 2-3 addresses, and 18% had 4+ addresses. On average, participants resided at a 
single address for 11 years. MEC participants have also been linked to LexisNexis data to 
explore additional address information. 
 
Neighborhood attributes of the social and built environment from secondary geospatial 
resources such as Census data have been appended to census block groups and tracts. We 
also developed composite measures such as neighborhood socioeconomic status using 
principal components analysis and obesogenic environment factors (urban, unhealthy food, 
recreational) using principal components factor analysis. Environmental pollutants including 
air pollution (e.g., gaseous pollutants, particulate matter) based on measurement and 
supplemental data (e.g., satellite, land use, and meteorologic data) and satellite-based light at 
night were also developed. Associations between these measures and cancer risk and 
mortality have been examined, with a growing portfolio of new studies investigating novel 
measures of structural and social determinants of health and environmental exposures. These 
include studies of structural racism, climate change, alcohol outlet density, tobacco retail 
outlets, healthcare access, gentrification, and persistent poverty.  Applying a cells-to society 
framework, this work not only addresses the independent associations of place-based factors 
on cancer, but also investigates how these factors interact with sociodemographic, 
lifestyle/behavioral, and biological factors to influence cancer risk and outcomes as well as 
cancer health inequities.  
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Presenter name: Ekaterina Chirikova  
Presenter institution: University of California, San Francisco 
Abstract: 
 

Spatial accessibility of gynecologic oncologists and time to treatment in a diverse cohort of 
women with ovarian cancer in Northern California 

Chirikova E, Inamdar PP, McGuire V, Shariff-Marco S, Lee VS, Collin LJ, Kavecansky J, Powell CB, 
Doherty JA, Kushi LH, Bandera EV, Gomez SL 

 
Background: Racial and ethnic disparities in epithelial ovarian cancer (EOC) survival are 
observed after adjusting for known demographic and clinical factors impacting survival. 
According to the cells-to-society framework, social, physical, and healthcare environments can 
interact with demographic and clinical characteristics, contributing to survival disparities. As 
part of an NCI-funded study to examine multiple factors that may contribute to racial and 
ethnic disparities in EOC treatment and outcomes, we are examining the association between 
spatial accessibility to gynecologic oncologists and time to treatment in women diagnosed 
with EOC between 2000–2018 at the Kaiser Permanente Northern California (KPNC).  
 
Methods: EOC cases were identified through the KPNC Cancer Registry. Demographic and 
clinical information for these cases was extracted from electronic databases at KPNC. 
Neighborhood characteristics from the California Neighborhoods Data System were linked to 
the residential addresses of cases at the time of diagnosis. The 2-step floating catchment area 
method (2FCA) was used to derive a score for spatial accessibility of gynecologic oncologists 
based on the location of the infusion centers where KPNC gynecologic oncologists practice and 
the residence location of cohort members. Multivariable regression methods allowing for 
clustering at a geographic level were used to examine the association between spatial 
accessibility of gynecologic oncologists and time to EOC treatment.  
 
Results: The proportion of women living in areas that differ by spatial accessibility of 
gynecologic oncologists varied by race and ethnicity. Non-Hispanic White women were almost 
equally distributed across five quantiles of accessibility. However, Non-Hispanic Black women 
were primarily concentrated in areas with medium accessibility, with 12% in the lowest and 
15% in the highest quantile. Spatial accessibility was inversely associated with neighborhood 
socioeconomic status. Analysis of the association between spatial accessibility and time to 
treatment is underway and will be presented at the meeting.  
 
Impact: Characterizing the association between spatial accessibility and time to treatment can 
improve our understanding of the underlying causes of persistent racial and ethnic disparities 
in EOC survival and identify effective interventions to achieve health equity. 
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Presenter name: W. Jay Christian & Courtney Walker 
Presenter institution: University of Kentucky 
Abstract:  

 
Spatial and temporal trends in Pediatric Brain Tumor risk in Kentucky, 1995-2019. 

 
Pediatric brain tumors (PBTs) account for a large share of cancer-related morbidity and 
mortality among children in the United States, but their etiology is not well understood. As 
with several cancers, the Appalachian region of Kentucky has been shown to have high rates of 
PBTs. This study explored PBT incidence over 25 years in Kentucky at the population level to 
identify geographic and temporal trends and generate hypotheses for future research. The 
Kentucky Cancer Registry contributed data on all PBT diagnosed in Kentucky among those 
aged 0-29  during years 1995-2019. County-level age- and sex-adjusted spatio-temporal scan 
statistics—stratified by type of PBT and for all types combined—comprised the primary 
analysis. These results were mapped along with county-level environmental and occupational 
data. High rates of rare astrocytomas were clustered in a north-south strip of central Kentucky 
toward the end of the study period. In contrast, high rates of other specified intracranial and 
intraspinal neoplasms were significantly clustered in eastern Kentucky. The area where these 
clusters overlapped, in north-central Kentucky, generally had significantly higher rates of PBTs. 
Future individual-level studies should explore the occupations of parents, as well as prenatal 
and childhood exposures to pesticides and air pollutants in or near the residence. 
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Presenter name: Amy J. Davidoff 
Presenter institution: National Cancer Institute 
Abstract: 
 

Using area contextual measures to assess the role of social determinants on stage at cancer 
diagnosis 

 
Background 
Area-level barriers to cancer screening and early symptom assessment may delay diagnosis 
and affect downstream treatment and outcomes. Improved information on the role of area-
level factors such as transportation access and housing cost is needed to inform both policy 
and clinical screening interventions. We examined associations between selected area-level 
measures and early-stage diagnosis. 
 
Methods 
Data: Surveillance, Epidemiology, and End Results (SEER) data linked to individual Medicaid & 
Medicare enrollment records, and census-tract level data from the American Community 
Survey and the 2010 USDA Food Atlas. 
Sample: Adults aged 19-64 years diagnosed with 9 solid tumor sites, known stage, from 2007- 
2013. 
Measures: Outcome was early (AJCC Stage 0-1) versus later-stage (2-4) diagnosis. Key census 
tract-level measures included: % living in poverty, with low grocery access, paying rent >30% 
of income, with work commute >30 minutes, uninsured, and receiving public income or food 
supports (TANF/SNAP). Covariates included sociodemographics (age, race/ethnicity, sex, 
marital status), individual insurance, cancer site, urban/rural residence, and diagnosis year. 
Analysis: Bivariate analyses examined correlation across area-level measures; multivariable 
logistic regressions estimated associations between early-stage diagnosis and area-level % 
poverty, individual insurance and other covariates; additional area-level measures were added 
in separate models. Regression results are reported as adjusted predicted percentages of 
early-stage diagnosis. 
 
Results 
Among the 937,669 observations, 45.8% had early-stage diagnosis, 82.6% lived in urban areas, 
16.1% received Medicaid. Area-level means were 13.1% poverty, 22.9% low grocery access, 
47.2% high rent, 37.5% long commute, 13.9% uninsured, 10.2% TANF/SNAP. Area- level 
measures were correlated with poverty (Figure 1); low grocery access and long commute were 
negatively correlated. Model results (Figure 2) indicate large effects for individual insurance, 
and significant but small effects for area-level poverty, long commute, uninsured and 
TANF/SNAP; grocery access and high rent were non-significant. 
 
Implications 
The selected area-level measures had small to non-significant associations with early-stage 
diagnosis, compared to individual-level insurance coverage. Alternative area-level measures 
that more closely reflect barriers to healthcare access or food and housing insecurity may be 



Solving Critical Problems in Cancer Control using Spatial Science (Meeting) 

 

needed. Timely initiation, adherence, and completion of recommended cancer therapies may 
be more sensitive to these area-level measures and should be assessed in future research. 
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Presenter name: Tesla DuBois 
Presenter institution: Fox Chase Cancer Center 
Abstract: 
 

Incorporation of Multilevel, Geospatial Approaches in the Optimization and Scaling-Up of an 
Evidence-Based Tobacco Cessation Treatment Program 

DuBois, Lynch, Kenny, Edmondson, Brecher, Borghaei, Fleisher 
 
Background: Tobacco cessation efforts should be incorporated into cancer patient standard of 
care.  Temple University Health-Fox Chase Cancer (TUH-FCCC) in Philadelphia, PA has optimized 
and expanded a Tobacco Treatment Program (TTP) that proactively links cancer patients with 
tobacco cessation specialists.  To ensure program participants are representative of our 
catchment area and that TTP is reaching patients most in need of services (e.g. patients from 
areas with a high burden of tobacco use), we have conducted geospatial analysis to evaluate 
and improve our TTP implementation and dissemination efforts.   
 
Methods: The TTP optimization started in 2020.  In this analysis, there are 315 participants in 
TTP; 145 of which reside in Philadelphia.  We compared the sociodemographics of patients 
identified as eligible nonparticipants of TTP (n=1100) with those enrolled in TTP (n=315).  We 
geocoded participant addresses to the census tract, and linked patient-level characteristics (age, 
race/ethnicity, gender) with area-level measures associated with tobacco use: Smoking 
Prevalence rates, Tobacco retailer location (number of retailers per 10,000 residents), lung 
cancer mortality rates for Philadelphia residents.  Using correlation matrices and neighborhood 
maps, we sought to identify areas with the highest burden of tobacco use (e.g. high rates of 
smoking, lung cancer mortality, tobacco outlets).   
 
Results: Compared to our service area, which is 47% White, and 15% Black, and 47% female, 
TTP participants tended to include more White participants (56%) and female participants 
(56%). In Philadelphia, we identified 5 neighborhoods with high tobacco burden based on high 
rates of smoking and tobacco retailers; 12% of TTP participants came from high burden 
neighborhoods and 35% of our participants come from neighborhoods with relatively low 
smoking and tobacco retailer rates.  
 
Impact:  Geospatial analyses identified potential gaps in TTP dissemination and implementation 
efforts.  Expansion of our TTP from a clinical to population program should include partnerships 
with community groups located in areas with a high burden of tobacco. Future studies 
evaluating tobacco cessation outcomes (e.g. quit rates) by demographics and geospatial 
location are also planned and will help to inform program implementation and dissemination. 
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Presenter name: Jan M. Eberth 
Presenter institution: Drexel University 
Abstract: 
 
Background: Although studies indicate a sufficient capacity of providers nationally to meet 
colonoscopy demand nationally, little is known about geographic variation in supply and 
demand, key indicators for whether we can achieve “80% in Every Community.” We estimated 
the current and future supply and demand for colonoscopy at the county level to assist in 
targeting interventions, resources, and policies that support screening uptake in underserved 
areas.  
 
Methods: We generated county-level supply and demand estimates for our baseline year 2014 
and projections out to 2049. Local supply was modeled upon the location and count of 
physicians who provided colonoscopy services each year and their respective colonoscopy 
volumes, and demand was modeled using the MISCAN-Colon model and population age 
projections, assuming a gradual change to guideline-based screening with 80% adherence 
over 10 years. Categories of unmet need and excess supply were developed and mapped and 
compared across regions and levels of rurality. 
 
Results: The shortage of colonoscopies available in 2014 was reversed by 2049, however, non-
core rural counties maintained a shortage. The West had the most shortages on average 
across counties, while the Northeast had the most excess supply. 
 
Conclusions: Under our model assumptions, a national excess of colonoscopy supply is 
expected by 2049, with a persistent maldistribution of supply. Rural communities and selected 
U.S. states/regions will continue to face a scarcity of supply that can be alleviated by 
expanding training and residency programs targeting areas of greatest need, as well as 
widespread promotion and funding for noninvasive testing programs.  
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Presenter name: Loraine A. Escobedo, PhD 
Presenter institution: Cedars-Sinai Cancer 
Abstract:  
 

Describing the cancer burden in a sub-county catchment area: strengths and opportunities 
 
Background/Problem: For a county as large and diverse as Los Angeles, characterization of 
cancer disparities at the county-level should be the bare minimum. The County also has the 
largest concentrations of certain race/ethnic minorities; presenting aggregated data is not just 
a missed opportunity to reach underrepresented populations, but it also propagates health 
inequity.  Usual sources of population and cancer risk data may not always provide data for 
sub-county geographies and subpopulations prioritized by the Community Outreach and 
Engagement (COE). This provides an opportunity to work around this data limitation and draw 
attention to data gaps. 
 
Methods: The COE and the Cancer Research Center for Health Equity at Cedars-Sinai Cancer 
addressed the lack of data on our priority populations using mixed methods: 1) collected 
qualitative data from communities through focus groups, townhalls, outreach and the 
Community Advisory Board (CAB), 2) collected quantitative data on cancer screening attitudes 
and behavior through the California Healthcare In Los Angeles Survey (CHILAS), 3) explored the 
cancer burden through the geospatial analysis of cancer incidence and cancer risk factors, 4) 
developed methods to calculate sub-county age-adjusted incidence rates for disaggregated 
populations, 5) partnered with the California Health Interview Survey (CHIS) to produce cancer 
screening estimates within the catchment area by oversampling priority populations, and 6) 
reviewed and proposed, as a member of the Sex/Gender Classification Workgroup, an updated 
“Sex” and new “Gender” identity data item to the North American Association of Central 
Cancer Registries.  
 
Results: Neighborhoods that have high cancer incidence were identified, and COE-community 
partnerships were strengthened to meet community needs learned from this mixed-methods 
approach. Preliminary findings from CHIS data will be presented.  Information on cancer 
screening compliance among LGBTQ+, collected through CHILAS, helped the COE identify 
priorities. 
 
Impact: This innovative, mixed methods approach that describes the Cedars-Sinai Cancer’s 
catchment area is necessary to address the current data limitations. Most cancer centers’ 
defined catchment areas are at the county- or state-level, however, cancer disparities and 
health inequities happen in local neighborhoods. Our approach could be replicated to identify 
multilevel solutions to known cancer disparities and uncover spaces and places where more 
work is needed. 
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Presenter name: Ahmed Fadiel 
Presenter institution: University of Chicago 
Abstract:  
 

UC5AIP: University of Chicago Comprehensive Cancer Center Catchment Area Informatics 
Platform 

Fadiel A, Abbasi M, and Odunsi K 
 
Every cancer center has a surrounding geolocation known as a catchment area (CA). Data 
about this CA can help cancer centers better understand the population and type of patients 
the center is targeting. In addition, collecting, analyzing, and visualizing this data can help the 
cancer center better understand population needs and gain more insights about best 
practices. The multidimensionality and complexity of the CA data required building a 
specialized platform that can handle these data. Motivated by this need and to answer specific 
questions about our CA, we have developed a new informatics platform that provides access 
to analytical tools, data handling, and an exchange environment, all designed to meet the 
need for CA data analyses. In addition to data handling, this platform supports a collaborative 
community to study CA dynamics related to health disparity and cancer and provides an 
intelligent predictive modeling system. It also facilitates interrogating, modifying, executing, 
and mapping data, including data imagery, features, and base maps linked to spreadsheets 
and tables. Here we present this new Geoinformatics platform that offers these capabilities. 
The system manages data through RDBMS and other query tools. The system's server 
launches the GIS application with specific RAM, GPU, and SSD with abilities to handle real-time 
queries. Thus, the maps can be easily shared and embedded in apps and accessible by virtually 
everyone, everywhere. The datasets used are either uploaded to the system or automatically 
retrieved from relevant sites (listed in the appendix) or used from a set of internal datasets. 
The goal is to answer questions that range from fundamental questions such as the count of 
patients in that area, socioeconomic status, distribution in terms of demography (race, age, 
gender), physical environment, and other factors to more sophisticated questions related to 
finding unknown correlations between multiple factors or reducing future behavior of a 
system. This platform will allow solving critical Geo problems in cancer using Spatial Science 
and unique data visualization. The system enables Geoinformation from several sources with 
varying degrees of accuracy. The platform also provides real-time assessment of changes in 
the CA through two modules. One is automated another is manual updates to stay current. 
Real-time evaluation of events and system changes are presented both visually and in textual 
descriptive form. This platform uses AI and ML to evaluate and progress with time to provide 
the best outcomes. The platform represents a new generation of Cancer Geo analysis that is 
both intelligent and dynamic.  
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Presenter name: Ahmed Fadiel 
Presenter institution: University of Chicago 
Abstract:  
 

UCR-Shiny: A GEO INELEGANT APPROACH TO CANCER DISPARITY 
Fadiel A1, Koster A2, Abbasi M2, Hassounah A2, Tiro J1, Lee N1 and Odunsi K1 

1University of Chicago Cancer Center, Chicago, IL and 2 Iris-Bio, Kalamazoo, Mi 
 

UCRShiny is an intelligent user interface application that utilizes R and R-Shiny tools and 
statistical intelligence to allow users to visualize geospatial cancer data and perform advanced 
statistical analyses and predictive molding. UCRShiny's focus is the University of Chicago 
Cancer Center catchment area (in Illinois and Indiana) and utilizes various demographic and 
metadata. This includes fitting univariate and multivariate models to make statistically sound 
inferences from the data. It also allows the user to plot specific data on a map of the 
catchment area as layers for descriptive analysis and visual geospatial assessment of these 
data. It can be adjusted to use for other catchment areas as needed. Many statistical 
measures and tests can be readily used to perform univariate analysis to understand the effect 
of a single variable on an outcome. As well as serving a statistical test to assess the significance 
of the relation between these factors. These statistical tools should have a level of intelligence 
that can determine the correctness of the model's assumptions. An advantage of our tool is 
that it provides an overall diagnosis of the model to the user without the need for the 
intervention of an expert statistician.  The data selected for analysis are assessed to ensure 
they meet the assumptions of the statistical model being used, and proper data 
transformations are applied. Confounding Factors that can affect the result of the statistical 
model are assessed, and the results before and after accounting for confounding factors are 
presented to the user. The presence of confounding factors is assessed using linear models in 
a stepwise fashion. In the first step, a single variable linear model is fit using the primary 
variable of interest (i.e., Cancer mortality) as the response variable and the second variable in 
the univariate analysis as the covariate in the model. The second model adds the internal 
metadata columns as potential confounders to the model. In the third step, the percent 
change in the coefficient of the second variable in the first and second linear models is 
calculated. As a rule of thumb, a percent change higher than 10% can point to the potential of 
confounders or other variables that explain the variance in the primary variable of interest. It 
also provides the potential confounders and calculates the correlation after accounting for 
confounding variables. Multivariate analysis using ML is used to simultaneously assess the 
effect of multiple variables on the outcome variable. Here, we use various ML algorithms 
based on the problem and data at hand, report the significant features, and quantify their 
impact on the response of interest. We also work on controlling for the analysis batch effects 
and other potential confounders. The tool allows users to utilize the in-app data, load their 
dataset, or combine both datasets. It helps to visualize geospatial health data on a map, 
perform statistical analysis and build ML/AI models without being concerned about the validity 
of the statistical models. After uploading data and selecting the appropriate statistical 
test/analysis, results will be visualized as a plot on a map with the specified layers collared by 
the layer variable values. The layers can be turned on or off using specific buttons on the map. 
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GIS maps may be easily shared and included in apps and are available to almost everyone, 
anywhere. The user can study the effect of multiple variables and rank their importance in 
predicting the response variable using multivariate ML/AI models. The UI allows the user to 
select an appropriate ML algorithm for the model or the application's intelligent backend 
algorithms to choose the proper ML model (This will be implemented in phase II). The 
outcome feature and the covariates to use in the model can be selected using searchable 
textboxes in the UI, and the model is run using the “Run model button.” 
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Presenter name: Mr. Majid Farhadloo 
Presenter institution: University of Minnesota, Twin Cities 
Abstract: 
 

Spatially-Explainable Classifier for Analyzing MxIF Oncology Data for Developing Immune-
Checkpoint-Inhibitor Therapies 

Majid Farhadloo (University of Minnesota, Twin Cities), Dr. Shashi Shekhar (University of 
Minnesota, Twin Cities), Dr. Svetomir Markovic (Mayo Clinic), Dr. Arvind Rao (University of 

Michigan) 
 

Given multiplex immunofluorescence (MxIF) oncology data, the goal is to provide a spatially- 
explainable description of differences between responder and non-responder tissue samples 
for a candidate immune checkpoint inhibitor (ICI) therapy. 
This problem is important because differences in the spatial arrangement of cells (e.g., 
immune and tumor cells) help generate clinical hypotheses toward designing new 
interventions to improve the outcome for non-responders [1-5]. 
This problem is challenging because of the large number of possible spatial arrangements of 
cells, which is computationally expensive to explore. For example, 60 different cell types are 
found in the MxIF dataset provided by the Mayo Clinic [8], which results in a million trillion 
potential spatial colocation patterns. Additional complexities arise from spatial variability 
within the tumor microenvironment (e.g., tumor core and tumor interface) [5, 6, 8]. 
Related work includes traditional biopsy analysis based on cell counts and the Pearson 
correlation, which ignores spatial arrangements [7]. The early spatial approaches used hand- 
crafted measures from classical spatial statistics (e.g., Ripley’s cross-k function, G-cross) [1, 7- 
9] and spatial data mining (e.g., participation index) [10,11]. These methods are primarily 
based on distance relationships and do not model directional spatial relationships such as 
surrounded by, which may be of biological significance. 
To address the limitations of related work, we have been exploring the effectiveness of 
machine-constructed spatial cell interactions to go beyond the hand-crafted measures with 
the help of novel deep neural networks [12,13]. The proposed framework provides a 
promising way to identify the importance between different cells and the most discriminative 
spatial cell interactions. 
Preliminary results on multiple cancer datasets (e.g., MxIF oncology data) show that the 
proposed framework provides higher prediction accuracy over related methods. Real-world 
case studies reveal novel biological behaviors (e.g., (1) colocation of macrophages and NK cells 
and (2) colocation of macrophages, neutrophils, and tumor cells) that help distinguish 
between responder and non-responder tissue samples. Our spatially-explainable approach to 
representing cell interactions has the potential to lead to new ICI therapies and likely other 
scientific discoveries as well. 
 
References: 
1. Barua, Souptik, et al. "Spatial interaction of tumor cells and regulatory T cells correlates with 
survival in non-small cell lung cancer." Lung Cancer 117 (2018): 73-79. 
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Presenter name: Keely Fuller 
Presenter institution: Stanford Cancer Institute 
Abstract:  
 

Financial Toxicity and Health System Response: A Community-Cancer Center Collaboration 
 

Keely Fuller, Wasan Kumar, Lin Ma, Dale O’Brien, Neesha Joseph, Alyce Adams 
 
Background/Problem The high cost of cancer treatment has negative financial consequences, 
termed financial toxicity, for an estimated 25 to 75% of all patients with cancer. Long-term 
sequelae of financial toxicity include treatment disruptions, psychological distress and financial 
hardship. Financial assistance programs, which include cost forgiveness, copay assistance, and 
referrals to community-based organizations, are an important lifeline for many patients. 
However, rates of screening for financial toxicity remain suboptimal and there is considerable 
variation in the generosity of financial assistance programs across the county. Leveraging 
spatial science methods, we sought to visualize the distribution of financial toxicity screening 
and financial assistance resources across a diverse 10-county cancer center catchment area in 
Northern California characterized by marked income inequality. 
 
Methods  The setting included 10 counties in northern California (Alameda, Merced, 
Monterey, San Benito, Contra Costa, San Joaquin, San Mateo, Santa Clara, Santa Cruz, 
Stanislaus) that make up the Stanford Cancer Institute catchment area. Aggregated county-
level data included measures of social vulnerability (CDC), hospital and FQHC self-reported 
rates of social risk screenings and intervention (AHA, UDS), oncology provider supply (AAMC), 
and hospital community benefit spending from IRS 990 forms.  
 
Results  The data dashboard showed counties with the lowest per capita income, Merced 
(20.3k), Monterey (30.5k), and San Joaquin (33.6k) had the highest rates of food insecurity 
(30%, 35% and 35% respectively). These counties were less likely to have hospitals that screen 
for food insecurity and provided average amounts of charity care ($3-5 million). Higher income 
counties, such as Santa Clara, had hospitals with the highest charity care spending ($18 
million). Additionally, the number of oncologists per 100,000 individuals varied between the 
two highest income counties, San Mateo (129.4) and Santa Clara (149), compared with 
Merced (37.3) and Monterrey (85).  
 
Impact  This first-in-kind visualization of social risk and financial assistance among Northern 
California healthcare systems indicates a mismatch between community social needs and 
health system resources to address those needs. Future plans include a statewide geographic 
statistical analysis and microsimulation modeling to enable community partners and cancer 
centers to identify unmet needs and evaluate policy options.  
 

 
  



Solving Critical Problems in Cancer Control using Spatial Science (Meeting) 

 

Presenter name: Dr. Dottington Fullwood 
Presenter institution: Mayo Clinic 
Abstract:  

 
Prostate Cancer Disparities and Discriminatory Housing Across the 100 Largest US 

Metropolitan Areas 
 

Background/Problem: Prostate cancer remains highly prevalent and consistently aggressive for 
Black men, resulting in high prostate cancer mortality for Black men as compared to non-
Hispanic White men.  Further, Black men are exposed to discrimination and negatively 
impacted by racial segregation, which are stubborn to eliminate. Disparities and levels of 
discrimination and segregation vary geographically across the US. The purpose of this study is 
to investigate associations between racial bias in mortgage lending, racial segregation, and the 
magnitude of prostate cancer disparities across US metropolitan statistical areas (MSAs).  
 
Methods: Prostate cancer mortality data for Black and White men was retrieved from the US 
Centers for Disease Control and Prevention and used to measure mortality rate ratios 
comparing Black to White mortality, as a measure of the magnitude of the disparity. An MSA 
level measure of racial bias in mortgage lending comparing the odds ratio of denial of a 
mortgage application from Black and White applicants was estimated for each MSA using the 
Home Mortgage Disclosure Act database, US Census data was used to construct measures of 
MSA racial segregation. Associations between prostate cancer mortality disparities and place-
based factors were measured across MSAs, and maps were created to visualize each measure 
 
Results: Anticipated findings: We expect mortality disparities to vary geographically. MSA with 
higher mortgage discrimination will result in greater prostate disparities despite adjusting for 
confounders.  
 
Impact: Engage in dynamic conversations about the viability of using MSA to address prostate 
cancer disparities with leading experts. Exploring lower levels of geography could prove useful 
for identifying clusters of needed community engagement efforts to dispense coordination of 
care services to Black men with prostate cancer.   
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Presenter name: Joseph Gibbons 
Presenter institution: San Diego State University 
Abstract: 
 

Who is Losing Sleep Over Gentrification: The Multiethnic Cohort Study 
Joseph Gibbons, Katherine Lin, Salma Shariff-Marco, Lynne Wilkens, Loic Le Marchand, Bruce 

Appleyard, Christopher Haiman, Scarlett Lin Gomez, Iona Cheng 
 

Built and social environments may play a role in the development of cancer. Neighborhoods 
are subject to a variety of forces as a result of their built and social environments including 
food accessibility, physical activity, and local social connections. Increase in housing values and 
other sociodemographic changes in previously low-income neighborhoods, a process referred 
to as neighborhood gentrification, has garnered attention in recent years for its potentially 
detrimental health effects; one health outcome of concern is sleep deprivation due to 
environmental stress.  This stress can have various sources, including the isolation experienced 
from neighborhood change or from moving to a new neighborhood. Gentrification’s potential 
link with sleep disruption may have important downstream implications for cancer and other 
health outcomes via dysregulation of the circadian system. In order to understand these 
potential health effects of gentrification, research is needed that considers long-term 
residential history, as well as the evolution of neighborhood characteristics over time. Key 
research questions include which neighborhood pathway, displacement or isolation, is most 
related to poor health outcomes.  The Multiethnic Cohort (MEC) Study includes extensive 
residential history information, a wealth of baseline and follow-up health information, serving 
as a valuable epidemiologic resource to study gentrification and sleep. In this new study, we 
will use the U.S. Census and the American Community Survey to characterize Los Angeles 
County neighborhoods before and after gentrification for approximately a decade, including 
identifying pre- and post-gentrification periods. We will conduct multivariable regression using 
hybrid cohort fixed effects analysis.  This method will measure the overall effect that 
gentrification has on individual health, controlling for displacement, neighborhood quality, 
individual factors, and other unmodeled effects over time. These results will contribute to our 
understanding of the role gentrification has on health. 
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Presenter name: Scarlett Lin Gomez 
Presenter institution: University of California, San Francisco 
Abstract: 
 

Scarlett Lin Gomez, Salma Shariff-Marco, Mindy DeRouen, Kirsten Beyer, Joseph Gibbons, 
Katherine Lin, Annie Vu, Pushkar Inamdar, Dan Meltzer, Ann Hamilton, David Conti, Richard 

Pinder, Christopher Haiman, Iona Cheng 
 
African American men have the highest incidence and mortality of prostate cancer among all 
U.S. racial and ethnic groups, with 80% higher incidence and 2-fold higher mortality relative to 
non-Hispanic White men. Therefore, the identification of factors that contribute to the high 
burden of disease among African American men is imperative. Led by a team of multi-
disciplinary investigators, the RESPOND Study (Research on Prostate Cancer in Men of African 
Ancestry: Defining the Roles of Genetics, Tumor Markers and Social Stress) aims to identify the 
multi-level factors contributing to aggressive disease and high mortality among African 
American men. 
 
Specific to the assessment of social stressors, the RESPOND study has collected multilevel and 
multi-dimensional data on lifecourse structural and social determinants of health, based on 
geospatial and self-report data. Geospatial measures include indices of structural racism, 
operationalized as redlining and racial bias in mortgage lending, based on data from the Home 
Mortgage Disclosure Act; racial/ethnic typologies; segregation; and social and built 
environment. Survey data on social stressors over specified life periods include neighborhood 
safety, collective efficacy, day-to-day and major experiences with discrimination, adverse 
experiences, medical mistrust, financial distress, and active coping. Survey data have been 
collected from >10,000 African American men with prostate cancer, diagnosed 2018-2020, 
who resided in California, Texas, Louisiana, Detroit metropolitan area, New Jersey, New York, 
and Georgia.  
 
As a part of RESPOND, we are also analyzing cancer registry linked to geospatial data for 
101,325 African American and 391,563 non-Hispanic White prostate cancer cases from the 
RESPOND regions to assess associations of structural racism and racial/ethnic typologies and 
risk of prostate-cancer specific mortality. African American men living in the most redlined 
neighborhoods had 1.5 to 2 times higher rate of prostate-specific mortality relative to non-
Hispanic White men living in non/low redlined neighborhoods, adjusting for age, year of 
diagnosis, and marital status. Causal mediation analysis will discern the extent to which 
individual-level clinicopathologic factors and neighborhood factors account for these 
disparities. We will describe the multilevel structural and social determinants data in the 
RESPOND cohort as well as additional results for associations between racial bias, 
neighborhood racial/ethnic typologies, and mortality. 
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Presenter name: Pierre Goovaerts 
Presenter institution: BioMedware, Inc. 
Abstract: 
 

Compositional data (CoDa) consist of a collection of nonnegative measurements that describe 
quantitatively the parts of some whole. Such data are prevalent in epidemiology where many 
analyses of population data (e.g., cancer stage at diagnosis, causes of death, patterns of health 
behavior, census) are based on percentages or proportions, as the focus is typically on relative 
frequencies, not absolute frequencies. Problems with CoDa are best detected when 
represented as CoDa with a constant sum. This constraint causes spurious correlations among 
components or parts; indeed, if one part increases (e.g., % death caused by cancer) others are 
forced to decrease (e.g., % death caused by cardiovascular diseases), whether or not there is a 
causal link between these parts.  

Many standard multivariate statistical techniques (e.g., regression, principal component 
analysis, multivariate outlier detection), which ignore this statistical dependence, should not 
be directly applied to such data. Modeling the parts separately also does not guarantee that 
the predicted values (e.g., temporal trends, noise-filtered rates) are coherent as they rarely 
respect the constant sum constraint.  

Compositional data analysis or CoDa addresses these issues by analyzing logtransforms of 
ratios of parts. Yet, despite being a well-established statistical methodology in many scientific 
fields (e.g., geology, hydrology, biology or ecology), this more rigorous approach has seldom 
been used in epidemiology. Its application requires however some adjustment as current 
CoDa methods ignore the uncertainty attached to compositional data, which can be 
substantial in epidemiology for rare health outcomes and rates based on small populations 
(small number problem). 

Challenges and benefits of a compositional approach will be illustrated using the Mortality 
Information and Research Analytics (MOIRA) database which contains county-level data on the 
underlying cause of death code for all persons who died in the US between 1950 and 2017. In 
particular, this talk will introduce a compositional approach to multivariate joinpoint 
regression analysis, resulting in a coherent set of trend models for seven time series of 
percentages of cause of death in Michigan.  Multivariate outliers for county-level % cause of 
deaths in Michigan will then be identified and visualized using probability maps, parallel 
coordinate plots, and biplots. 
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Presenter name: Jaclyn Hall 
Presenter institution:   University of Florida 
Abstract: 

Late Stage Cancer Diagnosis and the Burden of Urban Poverty. 
 
Background/Problem: To prevent the burden caused by late stage disease (LSD), screening 
programs must identify cancer risk at an early stage. Despite advances in cancer screening, 
late stage cancer diagnosis is still a major cause of morbidity and mortality in the US, and 
disparities in LSD rates by population groups are concerning. In this study we aim to 
understand sociodemographic factors associated with receiving a LSD, defined as regional or 
distant stage, of lung, colorectal, breast, or cervical cancer.  
 
Methods: We obtained demographic and tumor data for patients with a cancer diagnosis 
between 2014-2018 from the Florida Cancer Data System (FCDS), a statewide population-
based registry supported by the Florida Department of Health. To investigate correlates of 
LSD, we estimated multi-variable logistic regression models for each cancer while controlling 
for age, sex, race, smoking history, insurance type, rurality and neighborhood poverty in the 
model.  
 
Results: In Florida, the percent of screening accessible cancers diagnosed at later stage are as 
follows: lung 67%, colorectal 54%, breast 33%; and cervical 51%. For all cancers, patients who 
were uninsured or insured by Medicaid, and current smokers, had higher odds of LSD. No 
cancer saw higher odds of LSD in high poverty rural areas, but high poverty urban areas saw 
higher odds of LSD for lung (OR = 1.05 95% CI (1.00,1.09)), breast (OR = 1.10, 95% CI 
(1.06,1.14)) and cervical cancer (OR = 1.19, 95% CI (1.03,1.37)). No rurality/poverty association 
was found for LSD of colorectal cancer.  
 
Conclusions: Factors associated with decreased access to care—being uninsured, having public 
insurance— likely drive LSD for cancer in Florida. Once other factors such as race, age, and 
insurance type are controlled for in the model, rurality alone may not be contributing to LSD, 
but urban poverty may occur as a specific type of community poverty that does contribute to 
negative outcomes like LSD.  
 
Impact: Communities of urban poverty may be spatially close to health providers but continue 
to experience persistent barriers to obtaining health care services like cancer screening.  
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Presenter name: Sarah Halvorson-Fried 
Presenter institution: University of North Carolina at Chapel Hill 
Abstract:  
 

Spatial Clustering of Tobacco Retailers Near U.S. Public Schools Varies by Urbanicity, Race, 
Ethnicity, and Socioeconomic Factors 

 
Background: Tobacco retailer density and proximity are associated with youth tobacco use. 
Evidence suggests tobacco retailers cluster near schools, but this may be because all types of 
retailers locate near each other and institutions. This study assessed whether clustering of 
tobacco retailers near schools was higher than expected in the United States in 2018 by 
accounting for potential retail space. 
 
Methods: We identified 322,056 probable tobacco retailers based on store type and U.S. 
Economic Census data. We then created a list of over 3.8 million businesses comparable to 
tobacco retailers in land use and business type, representing the universe of potential places 
retailers could sell tobacco. We simulated 500 datasets in which we assigned tobacco retail 
locations randomly among the larger list of retailers and calculated distance of schools to the 
nearest tobacco retailer (proximity) and count of tobacco retailers within 800 meters of 
schools (density). For each measure, we compared the mean for actual retailers to a 
bootstrapped 95% CI for the 500 simulations. We stratified analyses by urbanicity and 
examined differences by percentage of students in the free and reduced-priced lunch program 
(FRLP) and percentage of Hispanic/Latino, non-Hispanic Black, and non-Hispanic white 
students. 
 
Results: Tobacco retailers were 888m closer to schools in rural areas, 57m closer in towns, 
18m closer in cities, and 9m farther in suburbs compared to random locations in potential 
retail space. There were 0.2 more retailers within 800m of schools than expected in rural areas 
and suburbs, 0.6 more in cities, and 0.2 fewer in towns. Schools with more FRLP students had 
higher density than expected while schools with fewer FRLP students had lower density than 
expected (Q4: 6.0 vs. 4.8-4.9; Q1: 1.9 vs. 2.1-2.2). In cities, suburbs, and towns, there were 
inequities in tobacco retail clustering by sociodemographic school composition. In rural areas, 
all groups experienced clustering. 
 
Impact: This national study provides evidence that tobacco retailers cluster near schools more 
than other business types. There are racial, ethnic, and socioeconomic inequities in clustering, 
but these differ by urbanicity. Policies that reduce proximity and density of tobacco retailers 
near schools may reduce school-based inequities. 
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Presenter name: Theresa Hastert, PhD, MPP 
Presenter institution:  Wayne State University School of Medicine, Karmanos Cancer Institute 
Abstract: 
 
Background: Persistent area-level poverty may contribute to long-term social and economic 
disinvestment and fewer health promoting resources even compared with current area-level 
poverty. This may contribute to unmet social needs, which are associated with adverse health 
outcomes. This study examines associations between living in persistent (vs. current and low) 
poverty areas and prevalence of social needs among African American cancer survivors. 
 
Methods: We utilized data from 3,650 participants in the Detroit Research on Cancer Survivors 
(ROCS) cohort. African American adults were invited to participate if they were ages 20-79 at 
diagnosis with breast, colorectal, lung, prostate, or endometrial cancer (ages 20-79) or any 
other cancer (ages 20-49) and identified through a population-based cancer registry. Area-
level poverty was categorized at the census tract level as persistent [>=20% of residents with 
incomes <federal poverty level (FPL) in every decennial census since 1980], current (>=20% 
<FPL in the most recent American Community Survey 5-year estimates), and low (<20% of 
residents <FPL). Participants self-reported social needs, including food insecurity, utility shut-
offs, housing instability, inability to get medical care due to lack of transportation, and 
whether they generally felt unsafe in their neighborhood.  
 
Results: At ROCS enrollment, 34% of participants lived in persistent, 33% in current, and 33% 
in low poverty areas. Overall, 39% reported any social needs, and prevalence was higher in 
persistent (45%) relative to both current (40%; p=0.023) and low poverty areas (25%; p-trend 
<0.001). Prevalence of all social needs was highest in persistent poverty, followed by current 
and then low-poverty areas (all p-trend<0.001). Differences in prevalence of specific social 
needs between persistent vs. current poverty areas were significant for needing a doctor and 
not going due to lack of transportation (15% vs. 12%; p=0.036) and feeling unsafe in the home 
neighborhood (16% vs. 10%; p<0.001). 
 
Impact: Current and persistent area-level poverty were associated with prevalence of most 
social needs. Prevalence of any social needs was higher in persistent vs. current poverty areas. 
Long-term social disinvestment associated with persistent poverty may contribute to 
additional social needs beyond those in current poverty areas.  
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Presenter name: David Haynes 
Presenter institution: University of Minnesota 
Abstract: 
 
Problem 
Nationally, women of African heritage die at higher rates from breast cancer than women of 
other races or ethnicities. We developed Breast Cancer Champions (BCC) a peer-to-peer 
education program, which recruited 12 women and deployed them into the community in 
August 2020 during the height of the COVID-pandemic. BCC aims to improve breast cancer 
screening rates for women of African heritage through peer-to-peer education, which has 
proven successful for addressing cancer-related health disparities.  
 
Methods 
BCC community experts, or “Champions,” are peer-to-peer educators that conduct awareness 
and screening events in their communities. Champion's education activities were tracked by 
bi-weekly check-in calls, which recorded the activity type, location, and the number of 
participants for each event. We used spatial and statistical analyses to determine the efficacy 
of the program at increasing screening rates for women within the area of Champion activity 
versus women outside of their activity area.  
 
Results 
Over 15 months, Champions conducted 245 in-person or online events to engage women in 
their community for screening. More women of African heritage were screened in areas 
champions were active during the intervention compared to historical data comparing areas 
outside of the Champion activity in the prior 15 months (X 2 = 3.0845, p = 0.079).  
 
Impact 
BCC successes could be attributed to pivoting to online community building when in-person 
events were restricted and enabling Champions to design and conduct their own events, 
which increased outreach possibilities. We demonstrate improved screening outcomes 
associated with an updated peer-to-peer education program. 
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Presenter name: Hari S. Iyer, ScD MPH 
Presenter institution: Rutgers Cancer Institute of New Jersey 
Abstract: 
 

Balancing privacy concerns and precision in environmental exposure assessment: The 
experience of a nation-wide registry-based prostate cancer cohort study 

Hari S. Iyer1,2, Scarlett L. Gomez3, Iona Cheng3, Charlotte J. Roscoe4,5, Elisa V. Bandera1,2, Bo 
Qin1,2, Antoinette Stroup1,6, Soko Setoguchi2,7, Francine Laden4,8, Timothy R. Rebbeck4,5 
1Section of Cancer Epidemiology and Health Outcomes, Rutgers Cancer Institute of New Jersey, 
New Brunswick, USA, 2Department of Medicine, Rutgers Robert Wood Johnson Medical School, 
New Brunswick, NJ, 3Department of Epidemiology and Biostatistics, University of California, San 
Francisco, San Francisco, USA, 4Division of Population Sciences, Dana-Farber Cancer Institute, 
Boston, USA, 5Department of Epidemiology, Harvard T. H. Chan School of Public Health, Boston, 
USA, 6New Jersey State Cancer Registry, New Jersey Department of Health, Trenton, USA, 7Institute 
for Health, Health Care Policy and Aging Research, Rutgers University, New Brunswick, USA, 
8Channing Division of Network Medicine, Brigham and Women’s Hospital, Boston, USA 

 
Background 
Population-based cancer registries provide important data for research, but accessing address-
level identifiers is increasingly challenging, and sometimes not possible. While these 
regulations are in place to protect privacy, they can impede precise assessment of 
environmental exposure and spatial accessibility. The resulting measurement error bias can 
limit validity or scope of research. Procedures for releasing address-level data that balance 
privacy concerns against precise exposure assessment are needed to advance population-
based spatial epidemiologic research.  
 
Methods 
The National Prostate Cancer Cohort Database (N=771,000) was developed to study 
environmental and geographic access factors associated with prostate cancer outcomes 
across ten states (California, Hawaii, Louisiana, Massachusetts, New Jersey, New Mexico, Ohio, 
Pennsylvania, Utah, Washington (Seattle/Puget Sound)). Over a three-year period, researchers 
met with staff from each cancer registry to discuss procedures to balance privacy concerns 
and precision of exposure assessment. 
  
Results 
Three procedures were acceptable to both researchers and registry staff: (1) address-level 
geocodes were released directly to researchers (n=1), (2) spatial data and technical assistance 
was provided by researchers to registries to enable registry staff to perform linkages using 
addresses; only deidentified data were sent back to the researcher (n=3), (3) researchers 
developed a “jittering” algorithm that produced masked addresses within a pre-specified 
radius from the location of the true address (250 meters in urban areas, 400 meters in rural 
areas) (n=6). Option (2) involved 10-15 hours per registry to prepare scripts to perform spatial 
linkages and troubleshoot programming issues. For Option (3), the jittering algorithm 
produced masked addresses by randomly sampling a point from a normal distribution scaled 
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to the search radius, and then randomly shifting north or south (longitude), or east or west 
(latitude) from the origin. Researchers assured registries that geocodes would be stored 
separately from analytic datasets, access would be limited to staff involved in spatial linkages, 
counts <20 would be suppressed in maps and tables and no attempts would be made to 
identify individual patients. 
 
Impact 
Implementing masking or “synthetic census tracts” for geocoded addresses could provide a 
transparent and scalable way to protect privacy and improve rigor of cancer control and 
prevention research in cancer registries. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
  
  



Solving Critical Problems in Cancer Control using Spatial Science (Meeting) 

 

Presenter name: Pushkar P. Inamdar, PhD, M.Sc. 
Presenter institution: University of California San Francisco 
Abstract: 
 

Bridging census geographic data to identify regions in persistent poverty across time: The 
Multiethnic Cohort Study 

Pushkar P. Inamdar, Katherine Lin, Dan Meltzer, Christopher Haiman, Lynne Wilkens, Loic Le 
Marchand, Scarlett Lin Gomez, Iona Cheng*, Salma Shariff-Marco* 

*Joint last authors 
 

Background: Persistent poverty refers to prolonged exposure to poverty, and evidence 
demonstrates that residents living in persistent poverty are more vulnerable to adverse cancer 
outcomes. Thus, evaluating neighborhood poverty across time is key for understanding 
inequities in cancer. However, discrepancies in census boundaries over time, particularly for 
small areas, are common obstacles in comparative spatial analysis. We compared methods 
commonly used for the harmonization of census geographic data and developed measures of 
persistent poverty with a range of poverty categories, providing insight into the transitional 
phases of neighborhoods moving in or out of poverty.  
 
Methods: Starting with data for Los Angeles County, we abstracted data on percent of 
residents below the federal poverty line (>=20%) from 1990 and 2000 decennial censuses and 
2006-10 American Community Survey 5-year estimates from the Geolytics Neighborhood 
Change Database (NCDB). We then developed persistent poverty measures and examined 
differences in three widely used census bridging methods— areal interpolation, Neighborhood 
Change Database crosswalks, and target density weighting. These measures were compared to 
persistent poverty census tracts that were developed by the USDA (1980-2010). To correct for 
college and university campus areas and water areas, we used data from the Homeland 
Infrastructure Foundation and Landsat satellite images from the USGS Earth Explorer, 
respectively. The census-bridged layer was classified into eight categories based on 
longitudinal poverty status, bookended by tracts never in poverty and those in poverty for all 
three time points.  
 
Results: Areal interpolation-based persistent poverty census tracts were well-correlated (90%) 
with USDA data. We identified 19.2% of census tracts in LA county that were consistently in 
poverty for three decades; 56% of census tracts have never been in poverty. The development 
of persistent poverty measures corrected for college campuses and water areas and for 
Hawai‘i is in progress. 
 
Impact: Persistent poverty census geographic units will be appended to data on Multiethnic 
Cohort Study participants, residing in Los Angeles County and Hawaii, enabling future studies 
to investigate the impact of persistent poverty on cancer health disparities. 
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Presenter name: Marta M. Jankowska 
Presenter institution: Beckman Research Institute, City of Hope 
Abstract: 
 
Background: The causes of cancer are complex: one well-established pathway is physical 
activity, a modifiable behavior known to improve cancer outcomes by attenuating the effects 
of insulin resistance and inflammation. The built environment is known to impact the amount 
of PA a person engages in. Methodologies for measuring exposure to the built environment 
have advanced recently to include global positioning system (GPS) data, which can capture 
dynamic movement. We test a novel time-weighted spatial averaging (TWSA) approach – 
density ranking (DR) – for measuring dynamic environmental exposure. We associate DR 
exposures with moderate to vigorous physical activity (MVPA).  
 
Methods: Three cohorts (n=1,095) of adults at risk of cancer (breast cancer survivors, older 
adults, and obese women) were combined. Each cohort included GPS and accelerometer data 
using the same protocols. Valid wear days of at least 10 hours were used to calculate the 
outcome variable of daily MVPA (Troiano cut point ≥ 2020) and calculate time-weighted 
activity spaces using DR at 100, 200, and 400m bandwidths from participant GPS tracks. 
Activity spaces were intersected with exposure variables of greenness, recreation 
opportunities, and walkability. A linear regression estimated the association between daily 
average environmental exposures and MVPA, controlling for study, sex, education, race, 
ethnicity, age, and body mass index (BMI).  
 
Results: Exposure to greenness and recreation opportunities were consistently significant 
across DR activity space bandwidths for predicting daily MVPA. Standardized coefficients for 
greenness at 100m DR (β=0.099, p<0.001), 200m DR (β=0.094, p<0.001, and 400m DR 
(β=0.088, p=0.003) show little sensitivity to the kernel bandwidth of the DR exposure 
measure. Results were similar for recreation opportunities: 100m DR (β=0.119, p<0.001), 
200m DR (β=0.109 p<0.001, and 400m DR (β=0.103, p=<0.001). Exposure to walkable spaces 
was not significantly associated with MVPA for any DR bandwidth.  
 
Impact: The literature relating environmental exposure to PA behavior in adults at risk of 
cancer is inconsistent, in part due to insensitive measures of exposure that do not account for 
mobility or time spent in locations. Here we demonstrate that a new TWSA measure – density 
ranking – is robust in measuring associations between exposures and PA behavior at a range of 
spatial extents.  
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Presenter name: Joanne Kim 
Presenter institution: Medical University of South Carolina 
Abstract: 
 
Deprivation/Segregation indices and survival in the AACES ovarian cancer cohort: a mediation 

analysis 
Joanne Kim; Andrew Lawson, Joellen Schildkraut, Ed Peters, AACES research group 

 
Background/Problem 
Deprivation indices (DIs) from area-level socio-economic indicators, and segregation indices 
(SIs) from the area-level divisions in ethnicity and socio-economic status, attempt to allow for 
the acknowledged relationship between socio-economic status and health outcomes. It has 
been observed that African American women experiences significantly poorer survival than 
White American women in ovarian cancer. To investigate the key factors that contribute to the 
poor survival experience in African -American women, we evaluated the effects of DI and SI on 
ovarian cancer survival among African-American women in a Bayesian hierarchical joint 
mediation framework. 
 
Methods 
Deprivation and segregation effects considered in this study were: Urbanization dimension of 
Kolak social determinants of health (URB), the Yost index, and the ICE race/income measures. 
We analyzed a cohort (n=559) of African-American ovarian cancer patients from the African 
American Cancer Epidemiology Study (AACES). We investigated the direct effect of different 
DIs and SIs on overall survival and the indirect effects of DIs/SIs through histology and delayed 
diagnosis using the Bayesian structural equation models with variable selection. 
 
Result/Impact 
The results suggest that high SES -related indices, such as Yost, ICE-income, and the URB have 
an association with increased survival, ranging from 25%-56%. In contrast, ICE-race does not 
have a significant impact on overall survival. Mediation effects were found to differ according 
to the mediator chosen. In many cases, the indirect effects have very wide credible intervals 
and is not well estimated in our dataset. In summary, our results show that living in higher SES 
neighborhoods is associated with increased survival within a population of African American 
women with epithelial ovarian cancer, using commonly used area-level economic indices such 
as Yost or ICE-income. Even within the observed disparity of African American population with 
poorer survival than White American women, and a relatively low SES profile overall, area level 
SES demonstrated by DIs and SIs still plays an important role. 
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Presenter name: Amanda Kong, PhD, MPH 
Presenter institution: University of Oklahoma Health Sciences Center 
Abstract: 
 
Background: Tobacco and alcohol use are the first and third-leading preventable causes of 
death, contributing to cancer, cardiovascular disease, cancer, and preterm birth. Despite 
evidence of racialized and socioeconomic inequities in tobacco and alcohol outlet availability, 
few studies have investigated spatial inequities in areas experiencing both concentrated 
residential racialized segregation and socioeconomic disadvantage. This study examined 
whether segregation—racialized, economic or both—was associated with alcohol and tobacco 
retailer counts in North Carolina (NC).  
 
Methods: The NC Alcoholic Beverage Control Commission provided lists of 2021 off-premise 
alcohol retailers. We created a list of 2018 probable tobacco retailers using ReferenceUSA. We 
calculated three census tract-level measures of the Index of Concentrations at the Extremes 
(ICE), indicating racialized segregation between non-Hispanic White and Black residents and 
economic segregation based on household income. We used negative binomial regression to 
test associations between quintiles of each ICE measure and tobacco and, separately, alcohol 
retailer counts. 
 
Results: Tracts with the greatest racialized disadvantage had 38% (IRR, 1.38; 95% CI, 1.15–
1.66) and 65% (IRR, 1.65; 95% CI, 1.34–2.04) more tobacco and alcohol outlets, respectively, 
as tracts with the lowest. Tracts with the highest racialized economic disadvantage had a 
predicted count of 1.51 tobacco outlets per 1000 people while those in the lowest had nearly 
one fewer predicted outlet. Similar inequities existed in the predicted count of alcohol outlets. 
We observed identical patterns but a larger magnitude of effects in inequities of tobacco and 
alcohol retailer availability when considering the intersection of racialized economic 
segregation as compared to racialized segregation alone. 
 
Impact: Tobacco and alcohol outlet availability are higher in NC places experiencing 
concentrated racialized and economic segregation. A centralized agency overseeing tobacco 
and alcohol outlet permits and strategies to reduce the retail availability of these harmful 
products (e.g., capping the number of permits) are needed to intervene upon these inequities. 
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Presenter name: Katherine Leggat-Barr & Kimberly Badal 
Presenter institution: University of California San Francisco 
Abstract: 
 

Geocoding Addresses to Guide Targeted Recruitment Efforts in a Population-based Clinical 
Trial 

Katherine Leggat-Barr BA1, Kimberly Badal PhD1, Allison Stover-Fiscalini MPH1, Dan Meltzer 
MPH, MA11, Mindy Hebert-DeRouen PhD, MPH1, Laura Van ‘T Veer PhD1, Laura Esserman MD, 

MBA1 
1University of California, San Francisco 

 
Background: Women Informed to Screen Depending on Measures of risk (WISDOM) is a 
preference- tolerant, pragmatic clinical trial comparing the safety and morbidity of 
personalized risk-based and annual breast cancer screening, with 13 national recruitment 
hubs. Geocoded residential addresses were used to understand the geographic distribution of 
participants and will enrich data collection to include neighborhood-level exposures. 
 
Methods: The residential addresses of 48345 consented WISDOM participants were geocoded 
to latitude/longitude coordinates and assigned census tract (CTs) and/or Zip Code Tabulation 
Area (ZCTA) IDs from the US Census Bureau. CTs were mapped to an Area Deprivation Index 
(ADI), comprising 17 indicators of poverty, housing, education, and employment [1], classifying 
CTs on a scale from 1 (least deprived) to 10 (most deprived) [2]. CTs or ZCTAs were also 
mapped to the Rural Urban Classification Area (RUCA), classifying a region on a scale from 1 
(most urban) to 10 (most rural) by population density, urbanization, and commuting time [3]. 
Other geospatial measures of interest include the Environmental Justice Screen [eg. air quality, 
toxic exposures] from the US Environmental Protection Agency and health care and green 
space access using the National Neighborhood Data Archive. 
 
Results: Of the 48546 consented WISDOM participants, 99.5% (n = 48345) were geocoded to a 
CT or ZCTA, 84% (n = 40517) were assigned an ADI and 99% (n= 48262) were assigned a RUCA. 
Most participants live in the least deprived (ADIs 1-3) or most urban areas (RUCAs 1-3) (48% 
and 86% respectively). A minority live in the most deprived (ADIs 8-10) or rural areas (RUCA 8-
10) (10% and 5% respectively). 
 
Variation by recruitment site was observed. The UC San Francisco and UC Davis sites had the 
highest proportion of participants in the least and most deprived areas respectively (72%, 
n=5588/7803; 25% n=1254/5110). The UC Los Angeles and Sanford sites had the highest 
proportion of participants from the most urban and rural areas respectively (99% 
n=10731/10817; 23%, n=1990/8697). 
 
Impact: WISDOM participants disproportionally represent the least deprived and most urban 
communities. To increase geographical diversity, the study team will work to develop 
partnerships to extend the study to rural and underserved populations. 
References: 
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Presenter name: Tammy Leonard (Co-authors: Lei Zhang, Patricia Chen, Amy Hughes, Caitlin 
Murphy, and Sandi Pruitt) 
Presenter institution: University of Dallas 
Abstract: 
 
Background / Problem 
In race-neutral housing markets, the racial composition of the neighborhood where a house is 
located should not impact a house’s selling price. However, houses in Black neighborhoods still 
often sell for less, referred to as “the Black price discount”. The Black price discount can be 
interpreted as a willingness to pay to avoid Black neighbors and can serve as a measure of 
implicit racism expressed in the local housing market. We explore the association between 
willingness to pay to avoid Black neighbors and prevalence of other social determinants of 
health and disease-specific health outcomes at the county level. 
 
Methods 
House price data comes from the Zillow (ZTRAX) database and includes over 8 million housing 
transaction records occurring from 2007-2015. Health data was obtained from the PLACES 
2021 county data set, and the AHRQ Social Determinants of Health Database for 2020. 
Hedonic price regressions were estimated for 180 US counties, including many of the largest 
metro area, to obtain estimates of the Black price discount. The analysis sample includes only 
houses located within 0.25 mile of an elementary school attendance zone boundary, and the 
regression model includes both school and boundary fixed effects to overcome the 
endogeneity between neighborhood quality and neighborhood racial composition. 
 
Results 
Over a third of counties have statistically significant mean Black price discounts; and nearly all 
counties have significant Black price discounts in at least one quantile of the house price 
distribution, with larger effects for lower-priced houses. In counties where there is, on 
average, a willingness to pay a premium to avoid having Black neighbors we found that there 
are also fewer and lower quality nursing facilities, poorer environmental quality, less economic 
opportunity, and more economic inequality. Among health outcomes, stroke, chronic kidney 
disease and diabetes are more prevalent in counties with Black price discounts while 
depression and cancer are less prevalent. 
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Presenter name: Weixin Li, MS; Bian Liu, PhD 
Presenter institution: Icahn school of Medicine at Mount Sinai 
Abstract: 
 
Distribution of cancer-related hospitalizations among older Americans across catchment areas 

of by NCI-designated cancer centers 
 
Background: The newly available catchment areas of NCI-designated cancer centers provide a 
useful tool to monitor cancer epidemiological trends. The distribution of cancer- related 
hospitalization among older adults across these catchment areas has not been previously 
studied.  
 
Methods: Using the 2013-2018 inpatient claims data for Medicare fee-for-service (FFS) 
beneficiaries, we calculated the county-level hospitalization rate by dividing the total 
admissions from individuals with a major cancer diagnosis (breast, prostate, lung, and 
colorectal) with the total counts of FFS beneficiaries aged 65 or older. We used Mann- 
Whitney-Wilcoxon test to compare hospitalization rates within and outside the catchment 
areas (county size 392 vs 2716), and further compared the hospitalization rates by cancer 
center types (clinical, comprehensive, and both) among counties within the catchment areas 
using Kruskal-Wallis test. We identified hotspots with high hospitalization rates using spatial 
scan statistics, and examined whether counties covered by hotspots were more likely to be 
within the catchment areas and of a certain type of cancer centers using Chi-square test.  
 
Results: The county-level average hospitalization rate was 280 (IQR 239-325) admissions per 
10,000 Medicare FFS beneficiaries overall and was lower in counties within than outside the 
catchment areas (279 vs 287 admissions/10k FFS beneficiaries, p=0.02), and the lowest in 
catchment areas of comprehensive cancer centers (279 vs 298 (clinical) and 291 (both) 
admissions/10k FFS, p<0.01). We identified 149 hotspots with high hospitalization rates 
covering 1373 counties, of which 35.6% were within the catchment areas, higher than 28.9% 
found outside the catchment areas (p<0.01). The proportion of counties within the hotspots 
was the lowest in comprehensive cancer center catchment areas (33.2% vs 40.6% (clinical) and 
40.2% (both), p<0.01). Hotspots were concentrated in the east half of the country, within 
which the coastal region was well-covered but not the remaining region.  
 
Impact: The distribution of hospitalization rates among older adults with a major cancer 
showed spatial heterogeneous patterns across counties within and outside the NCI- 
designated cancer center catchment areas and by different types of cancer centers. These 
spatial patterning may help understand the healthcare utilization patterns and identify areas 
needing place-based strategies for older adults with cancer.  
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Presenter name: Meifang Li 
Presenter institution: Dartmouth College 
Abstract: 
 

Detection of Disease-Exposure Association based on Diseases Clusters: A Case Study of 
Simulated Disease and Air Trichloroethylene 

Meifang Li1, Xun Shi1, Angeline S. Andrew2, Judy R. Rees2 
1Dartmouth College, Hanover, NH 03755, USA; meifang.li@dartmouth.edu; xun.shi@dartmouth.edu; 

Geisel School of Medicine at Dartmouth, Lebanon, NH 03756, USA; Angeline.Andrew@dartmouth.edu; 
judith.r.rees@dartmouth.edu 

 
Background: Detecting disease clusters and spatial associations between the disease and 
environmental exposures are two major analyses in spatial epidemiology. However, these two 
approaches have not been explicitly and quantitatively integrated to address spatial 
environmental health issues. Traditionally, disease-environment associations are detected by 
comparing the exposures of cases and controls without considering the detected spatial 
clustering of the cases.  
 
Objectives: Assuming relatively higher exposure values of cases are meaningful only when the 
cases are located in clusters (if any), we developed a novel method, the cluster-based 
association detection model, to evaluate the spatial association between a simulated disease 
and airborne Trichloroethylene (TCE) contaminants in New Hampshire.  
 
Methods: We simulated 1,357 disease cases diagnosed during 1995-2015 based on simulation 
clusters1. The population data in raster format and with a spatial resolution of 100 m was 
generated by integrating the Census Block population data of 2010 and Landscan Global 2012 
data from the Oak Ridge National Laboratory. Each cell in the population layer registers the 
total number of populations in the area. We detected clusters using the kernel density over a 
heterogeneous background method2,3. We obtained the airborne TCE sample data during 
1997- 2017 from the Environmental Protection Agency. Using the Snapshotting model4,5, we 
generated raster layers of airborne TCE for each year for a 21-year period (1997-2017). We 
then calculated the mean value of airborne TCE across the 21 years for each and every 
location. The cluster-based association detection model first picks random locations within the 
cluster areas (cases) and then picks random locations outside the clusters (controls). Both 
randomizations followed the population distribution. We specified the numbers of sampled 
cases and controls are 100 and 300, respectively. We then extracted the airborne TCE values 
for the cases and controls based on their locations and compared their exposure values 
through t-test and logistic regression.  
 
Results: The results show airborne TCE is significantly and positively related to the simulated 
disease: P-Value < 0.0001 for t-test and OR > 10 for logistic regression. 
 
Impact: This is a pilot study that explicitly and quantitatively considers clusters in the detection 
of disease-environmental spatial association.  
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Presenter name: Katherine Lin 
Presenter institution: University of California, San Francisco 
Abstract: 
 

Measuring ethnic enclaves in cancer epidemiologic studies 
Co-Authors: Salma Shariff-Marco, Sandi Pruitt, Candyce H. Kroenke, Brittany Morey, Scarlett 

Lin Gomez 
 
With increasing attention to the role of neighborhood on health and growing immigrant 
populations in the US, studies have examined the impact of residing in ethnic enclaves, 
ethnically and culturally distinct neighborhoods, for Asian American and Hispanic 
communities. These neighborhoods maintain cultural beliefs and social norms as well as offer 
linguistically and culturally relevant information and resources that can promote health. 
However, these neighborhoods may be more vulnerable to disinvestment given higher 
concentration of residents from marginalized groups. Research findings on associations with 
cancer risk and outcomes have been mixed as studies have used different measures and 
geographic units to operationalize ethnic enclaves.   
 
Our team has led several studies developing measures of ethnic enclaves and examining their 
associations with cancer outcomes. First, with data from Decennial Census and American 
Community Survey, we have used principal components analysis to develop ethnic enclave 
indices for Asian American and Hispanic communities. Variables included in these measures 
are % Asian American or Hispanic, % foreign born, % linguistically isolated households, and % 
limited English proficiency. Second, we have developed immigrant enclave measures to allow 
us to consider racial/ethnic composition separately from immigration and language factors. 
Third, with additional data from Dun & Bradstreet we have measured availability of 
sociocultural institutions within neighborhoods. Keywords were used to identify these 
businesses as Asian American- or Hispanic-serving. 
 
These enclave measures have been developed for 2000 and 2010 census tract geographies for 
Asian American and Hispanic communities. In 2010, 30.9% of CA census tracts are identified as 
Asian American enclaves and 32.5% as Hispanic enclaves. 
 
These data are currently being used in several cancer epidemiologic studies examining 
associations between residence in ethnic enclaves and stage of diagnosis and survival for 
breast, cervical, and colorectal cancers. We are also examining their associations with 
behavioral risk factors and breast cancer outcomes.  
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Presenter name: Bian Liu 
Presenter institution: Icahn School of Medicine at Mount Sinai 
Abstract: 
 

Quantifying misclassification of environmental exposure and social risks associated with 
residential history among mesothelioma patients 

 
Background Assessment of environmental exposure and social risk based solely on a single 
address at cancer diagnosis does not account for longitudinal changes in risks across space and 
time. Risk assessment based on residential history can help address this gap. 
 
Methods Patients’ residential histories were obtained by linking mesothelioma cases (n=1,015) 
diagnosed during 2011-2015 from the New York State Cancer Registry to LexisNexis 
administrative data and inpatient claims data. Percentile rankings of lifetime cancer risk from 
inhalation of non-asbestos air toxics were based on the National Air Toxic Assessment (NATA). 
Percentile rankings of social risk were measured by Yost index derived from U.S. Census data. 
To increase compatibility over time, excess risks were calculated by dividing exposures at 
individual census tracts by the state-level average and subtracting one. Changes in yearly 
excess risk prior to cancer diagnosis were estimated using generalized linear regression 
models, and adjusted for patient-level characteristics. 
 
Results The median number of unique addresses lived was 4 (IQR 2-6) per patient. Residential 
information prior to cancer diagnosis was available for 95.4% for up to 5 years, and 43.7% of 
the patients for up to 30 years. The time-weighted-average excess risks across available 
residential history were below the state average, with a median of -0.11 (IQR -0.50 – 0.29) for 
cancer risk and -0.28 (IQR -0.65 – 0.25) for social risk, and both excess risks differed by patient 
demographics and smoking history. With each increase in year preceding cancer diagnosis, the 
excess cancer risk also increased, while the changes in social risk were not statistically 
significant. Furthermore, the magnitude of increase in excess cancer risk decreased when a 
longer residential history was used. In particular, the value of increase ranged from 1.3% 
(95%CI 0.78% - 1.82%) for the 5-year to 0.36% (95%CI 0.24% - 0.48%) for the 30-year look-
back window. 
 
Impact Excess cancer risks tended to be higher at earlier addresses than addresses at cancer 
diagnosis, suggesting that environmental risk may be underestimated if based solely on the 
address at cancer diagnosis. Incorporating residential history into the current cancer 
surveillance can help reduce exposure misclassification and better support population-level 
cancer research. 
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Presenter name:  Andrew P. Loehrer, MD, MPH 
Presenter institution:  Dartmouth-Hitchcock Medical Center 
Abstract: 
 
Influence of residential redlining and neighborhood socioeconomic trajectory on presentation 

with and management of breast and colorectal cancer 
 
Background: Breast and colorectal cancer are leading causes of cancer, cancer mortality, and 
they each have well documented inequities across the cancer care continuum.  However, we 
poorly understand the impact of historic and structural racism, including residential redlining 
on breast and colorectal cancer care on current inequity. We explored the influence of Home 
Owners’ Loan Corporation’s (HOLC) historic redlining grading and subsequent neighborhood 
socioeconomic trajectory on the presentation with and management of these common 
cancers. 
 
Methods: This retrospective cohort study (2010-2015) used the Indiana state cancer registry 
to identify adult patients diagnosed with stage 0 – IV breast and colorectal cancer in seven 
cities with available HOLC data. US Census block groups were assigned a historic HOLC grade 
and a current neighborhood socioeconomic status using the Area Deprivation Index (ADI). 
Four neighborhood trajectories were created by combining HOLC grade and ADI categories. 
The primary outcomes were stage at diagnosis and receipt of cancer-directed surgery (CDS). 
Controlling for confounding factors, modified Poisson regression models estimated the 
relative risk (RR) for the neighborhood trajectory’s impact on cancer outcomes overall, by 
cancer type, and by race/ethnicity.  
 
Results: A final cohort derivation identified 4,862 cancer patients with breast and colorectal 
cancer in seven cities with available HOLC grades. Overall, increased RR estimates for late-
stage diagnosis were found among those whose neighborhood trajectory was higher risk (RR 
Disadvantage Stable = 1.35, 95% CI = 1.14 – 1.59), and notably among women with breast 
cancer (Table). Among the Non-Hispanic Black population, those residing in a Disadvantage 
Stable neighborhood had a nearly two-fold increased RR of late-stage colorectal cancer (RR 
Disadvantage Stable = 1.94 (1.01 - 3.73)) compared those living in the Advantage Stable 
neighborhood. After controlling for stage at presentation, there was no overall significant 
association between neighborhood trajectories and receipt of CDS. 
 
Impact: Overall and individually within both non-Hispanic Black and non-Hispanic White 
populations, we found historic redlining and neighborhood trajectories to be associated with 
inequities in care delivery, especially early-stage cancer at the time of diagnosis. 
Understanding socioeconomic trajectory in addition to historic redlining characteristics is 
needed to better define structural racism in cancer care. 
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Presenter name: Jan Lowery 
Presenter institution: University of Colorado Cancer Center 
Abstract: 
 

Creating Cancer Snap Shots to Educate Communities and Highlight Cancer Disparities in 
Colorado 

Adam Warren, Rifei Liang, Jose Barron, Daniel Pacheco, Jan Lowery, Evelinn Borrayo 
University of Colorado Cancer Center, Population Health Shared Resource and Office of Community 

Outreach and Engagement 
 
Background. An important role of the Office of Community Outreach and Engagement (COE) 
at the University of Colorado Cancer Center is to monitor and disseminate up-to-date data on 
cancer burden, risks, and disparities in the catchment area (Colorado). In collaboration with 
the Population Health Shared Resource (PHSR), COE conducts thorough and continuous 
analysis of local and national population-based data to characterize cancer burden and risk 
factors for all Coloradoans. To help local communities understand the cancer risks and 
disparities most relevant to them, and to engage communities in discussions around readiness 
to implement cancer prevention and control initiatives, COE and PHSR sought to develop 
‘cancer snapshots’ for each of the 64 counties in Colorado that provides a spatial 
representation of cancer data. 
 
Methods. Using data from Colorado’s Central Cancer Registry from 2007-2018 linked with 
Rural-Urban Continuum Codes (RUCC codes 4-9), we produced the following statistics at the 
state level, county level, by Health Statistics Region (21 regions of aggregated counties based 
on statistical and demographic criteria), and by rurality of varying degrees of cancer disparity: 
age-adjusted incidence rate, percent of screenable cancers diagnosed at late stage (breast, 
lung, colorectal, prostate), age-adjusted mortality rate and five-year relative survival. The snap 
shots allow counties to compare their metrics to nearby and similar counties across the state. 
 
Results. The COE team has presented the cancer snap shots to key community stakeholders 
throughout Colorado, focusing on counties that are rural and have high cancer disparities. The 
snapshots allowed community stakeholders to get an overview of cancer outcomes in their 
county. We were able to leverage these discussions to conduct community readiness 
interviews with the purpose of developing strategies to help communities match appropriate 
interventions to their level of readiness to take action. Moving forward, interviews will be 
expanded to key stakeholders from additional rural and urban counties. 
 
Impact. The snap shots have been a useful tool for communicating and engaging with 
communities across Colorado and their stakeholders about disparities in cancer risk and 
outcomes. COE will continue to use spatial analysis to expand cancer awareness, education 
and support within our catchment areas. 
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Presenter name: Chongliang Luo 
Presenter institution: Washington University in St Louis 
Abstract: 
 

A geospatial hotspot analysis for cancer mortality in the Siteman Cancer Center catchment 
area 

 
Background/Problem: 
Siteman Cancer Center (SCC) is a national cancer center that resides in St Louis, MO. The 
catchment area includes 82 counties in Missouri (n=40) and Illinois (n=42) states. There is a 
discrepancy in cancer mortality rates across counties. The national average of cancer mortality 
should be used to increase generalizability. 
 
Methods: 
We apply the Local Indicators of Spatial Association (LISA) analysis to the national cancer 
mortality data (n=2766 counties). The Moran index was calculated for each county to 
represent the local association between its neighbor counties. The hotspot counties, i.e. those 
with outlying higher neighborhood mortality rates are identified. The SCC catchment area is 
compared to the national average to identify hotspot counties for major cancer mortality. 
 
Results: 
In the SCC catchment area, the number of identified hotspot counties are 2 (2.4%, 2 in IL) for 
breast cancer, 1 (1.2%, 1 in MO) for prostate cancer, 5 (6.1%, 5 in MO) for colorectal cancer, 
and 25 (30.5%, 7 in IL and 18 in MO) for lung cancer mortality (p<0.05). The geographic spatial 
hotspot counties are more likely to be rural counties with fewer cancer care facilities. 
 
Impact:  
The analysis demonstrates the heavy burden of lung cancer mortality, and the rural-urban 
disparity of the four major cancer mortality in the SCC catchment area. Community cancer 
control interventions (e.g. mobile mammogram screening, advocacy about the cancer risk 
factors) should be prioritized in hotspot counties that lack resources for cancer control and 
treatments.  
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Presenter name: Shannon Lynch 
Presenter institution: Fox Chase Cancer Center 
Abstract: 
 

Utilizing Geospatial Analysis to Inform Community Outreach Efforts in Liver Cancer in 
Philadelphia 

Lynch, Sorice, Nguyen, Gonzalez 
 
Background: Liver cancer(LC) rates are increasing in Philadelphia.  Given often limited 
resources, we conducted a geospatial analysis to identify: a)communities with higher than 
expected rates of LC to reduce intervention targets; b)community partners in high/low risk 
areas to aid with recruitment into a liver cancer educational program.   
 
Objectives:  To evaluate if this “top-down” approach reaches individuals at high risk for liver 
cancer; To measure changes in LC knowledge/intentions pre- and post-intervention.    
 
Methods: Applying scan statistics to Pennsylvania(PA) Liver Cancer Registry data from 2007-
2014, we previously identified communities in Philadelphia with significantly elevated rates of 
incident liver cancer, adjusting for age, gender, race/ethnicity, diagnosis year. Point locations 
of community partners affiliated with Fox Chase Cancer Center(FCCC) were plotted against 
cluster maps to identify partners located in high/low risk areas. FCCC Community Outreach 
and Engagement(COE) posted flyers and attended in-person partner events to recruit 
individuals into bilingual(English-Spanish), low literacy, LC education sessions delivered via 
PowerPoint. This educational session included information about risk factors and screening for 
liver cancer, and neighborhood health.  Pre-post tests were administered to measure changes 
in knowledge (score 0(low)-4(high)), intention, and interest in learning about cancer rates in 
their neighborhood.  
 
Results: 15 of 65 community partners were located in high risk areas. To date, 59 participants 
are enrolled; 66.1% are from high risk areas.  29% are White, 37% Black, 18.6% Hispanic.  78% 
are female; average age is 51.  Compared to participants from low risk areas (20%), 43.6% of 
participants in high risk areas have 2 or more risk factors for liver cancer (e.g. birth cohort, 
obesity, diabetes).  LC knowledge scores, interest in/utility of learning about neighborhood 
cancer rates, and talking to a doctor about liver cancer in the next year significantly increased 
post-intervention.   
 
Conclusions: This approach identified a high proportion of participants with relevant risk 
factors for LC who might benefit from talking to a doctor.  Participants were interested in 
learning about neighborhood cancer risk, suggesting this information might change their 
intent to talk to their doctor about LC. These methods could be utilized in other settings to 
maximize limited resources and prioritize prevention efforts. 
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Presenter name: Shannon Lynch 
Presenter institution: Fox Chase Cancer Center 
Abstract: 
 

Impact of Environment on Geographic Disparities in Aggressive Prostate Cancer: A Statewide 
Analysis 

Daniel Wiese, Tesla Dubois, Kristen Sorice, Carolyn Fang, Camille Ragin, Mary Daly, Adam 
Reese, Kevin A. Henry, Shannon M. Lynch. 

 

Background:  Prostate cancer(PCa) is a leading cause of cancer death among U.S. men.  Only 
31% survive five years after a diagnosis with distant or metastatic PCa, but close to 100% 
survive if diagnosed with localized disease.   Health disparities related to access to care and 
early detection are implicated in metastatic disease, but the role of socioeconomic and 
environmental measures is not as well-studied.   
 

Objectives:  To identify geographic areas in Pennsylvania(PA) where rates of distant PCa are 
higher than expected.  To evaluate whether a comprehensive set of environmental measures 
could help to explain these clusters in order to inform future PCa studies and interventions. 
 

Methods: 82,580 patients diagnosed with PCa(10% with distant PCa) from the PA State 
Registry from 2005-2017 were included.  Patient addresses were geocoded at the census 
tract(CT) level to link patient data (age, race/ethnicity, insurance status) with 41 area-level 
environmental measures related to: a)sociodemographics (e.g. poverty, Yost index, RUCA) 
from the US Census; b)landscapes (e.g. imperviousness) from satellite imagery and the 
National Land Cover Database; c)environmental quality (e.g. water EQI) from the 
Environmental Protection Agency.  We applied variable reduction methods to area-level 
measures including: a) neighborhood-wide association study(NWAS); b)LASSO machine 
learning. Bayesian geoadditive modeling identified CT clusters with higher than expected rates 
of distant PCa, adjusted for patient factors (age, race, diagnosis year; Baseline model).  The 
baseline model was then compared to models with area-level measures remaining after 
variable reduction.  Changes between the baseline model and models with area-level 
measures were compared using model fit (DIC), cluster size(number of CTs), and Odds 
ratios(OR).    
 

Results: After variable reduction steps, six variables related to sociodemographics and 
environmental quality remained. The baseline model identified 3 significant clusters in PA 
near: Philadelphia(OR=1.21), Altoona(OR=1.43), Pittsburgh (OR=1.29). Sociodemographics fully 
explained the Philadelphia cluster. Only water quality reduced the Pittsburgh cluster.   
 

Conclusion: Findings are novel in that they suggest type of intervention and focus of future 
etiologic investigations might vary by geographic location (e.g. a focus on social determinants 
in Philadelphia; an environmental focus in Pittsburgh).  Geospatial analyses with linked, 
multisource datasets can help to prioritize high risk areas for interventions and inform future 
research. 
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Presenter name: Bibiana Martinez, MPH 
Presenter institution: University of Southern California 
Abstract: 
 
Background: While geographic disparities in adolescent Human Papillomavirus vaccination 
have been documented, little is known about the factors that impact low area-based HPV 
vaccination at subcounty levels, or whether these relationships vary within Los Angeles County 
(LAC). 
 
Methods: Linear regression explored associations between zip code tabulation area (ZCTA)-
level poverty, insurance, nativity, and Latino ethnicity and yearly HPV vaccination rate among 
adolescents ages 9-17 in LAC, using data from the American Community Survey (2015-2019) 
and California Immunization Registry (2007-2021). Regression residuals were examined for 
spatial autocorrelation using Global Moran’s I; geographic weighted regression (GWR) was 
performed to explore local relationships.  
 
Results: ZCTA-level mean yearly rate of HPV vaccination in LAC during years 2007-2021 was 
5.1% (SD=1.8%). A one-unit increase in Tdap uptake was associated with an average increase 
in yearly HPV vaccination rate of 0.8 (p<0.01); a 10% increase in Latino population was 
associated with a 0.001 mean increase in the yearly rate of HPV vaccination (p<.01); and a 10% 
increase in uninsured population was associated with a mean 0.003 increase in yearly HPV 
vaccination rate (p<.01). Meanwhile, a 10% increase in non-US born population was associated 
with a 0.001 decrease in mean yearly HPV vaccination rate (p<0.01). Global Moran’s I 
identified significant unexplained spatial autocorrelation in the regression residuals (0.047, 
p<0.01). GWR results indicate non-stationarity in the modeled relationships; local coefficients 
ranged from 0.67-0.96 for Tdap uptake; 0.00006-0.00029 for percent of Latino population; -
0.0013-0.0008 for percent uninsured population; and -0.0004-0.0004 for percent non-US born 
population. R2 (0.96 to 0.98) and AIC (-2331.15 to -2483.49) improved in the GWR compared 
to linear regression model. 
 
Implications: GWR uncovered ZCTA-level variation in the association between HPV vaccination 
and predictors explored. Notably, local coefficient ranges for ZCTA-level percent uninsured 
populations and non-US born populations extended into the opposite direction than the global 
linear model estimates, meaning HPV vaccine initiation is positively associated with larger 
uninsured and non-US born populations in some ZCTAs of LAC, while being negatively 
associated with them in other areas. Insight into associations at the subcounty level can allow 
for effective implementation of interventions responsive to diverse needs of LAC populations.  
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Presenter name: Dan Meltzer 
Presenter institution: University of California, San Francisco 
Abstract: 
 
Development of measures of primary and specialist healthcare accessibility for use in research 

on cancer outcomes and mortality 
 

Dan Meltzer, Kevin Henry, Dan Meltzer, Amy Hughes, Salma Shariff-Marco, Sandi Pruitt, 
Scarlett Lin Gomez 

 
Background/Problem: Measuring geographic access to healthcare across the cancer control 
continuum is challenging, given a lack of free curated data that include location of cancer 
specialists. Several vendors sell physician data, but these are expensive and most do not 
include historical data. The ENCLAVES study is building geospatial resources for assessing 
cancer disparities among ethnic enclave populations in five states (CA, FL, NJ, NY, TX). We have 
developed geographic access measures that can be integrated into cancer registry-based 
studies that focus on research questions across the cancer control continuum for breast, 
cervical and colorectal cancers. This presentation will share methods and workflow for 
creating these cancer-specific geographic healthcare access measures.  
 
Methods: We used geocoded National Provider Identifier (NPI) records due to cost and 
availability for our year of interest, aggregating specialist primary taxonomy codes based on 
types of possible care and services provided by that specialist (e.g., primary care, 
screening/prevention, and cancer treatment). Drive times were estimated from 2010 
population-weighted census tract centroids to specialist's practice location addresses using an 
origin-destination cost matrix in ArcGIS Pro Network Analyst. To measure geographic access 
for each specialist subset, we estimated the two- and three-step catchment method using R. 
For general/primary care, screening and prevention specialists, we used census populations as 
the denominator. For treatment specialists, we used CDC PLACES cancer estimates since 
cancer registry census tract-level total case counts for these states plus bordering states were 
not easily accessible.   
 
Results: We developed a workflow and R code that other cancer researchers can apply. Based 
on a review of our geographic access measure estimates, we determined that a catchment 
area size of 20 minutes was appropriate for primary care providers, since over 95% of census 
tracts across the five states had access to primary care providers within 20 minutes. For cancer 
treatment specialist groups, we utilized a 30 minutes catchment and estimates of actual 
cancer cases for a more realistic estimate of cancer care demand than census populations.  
 
Impact: Researchers can easily replicate our approach of developing cancer specialists subsets 
and estimating geographic access measures relevant to research across the cancer control 
continuum.  

 
  



Solving Critical Problems in Cancer Control using Spatial Science (Meeting) 

 

Presenter name: Alain Monnereau, PhD 
Presenter institution: Bergonié Institute, University of Bordeaux 
Abstract: 
 

Combining an epidemiological surveillance system focused on health environment with the 
French cancer registry Network: a geospatial approach. 

A. Monnereau (1,2), B. Vacquier (1), M.Gombert (3), Y.M. Saint Drenan (4), S. Orazio (1) 
1Hematological Malignancy Registry of Gironde, Bergonié Institute, University of Bordeaux, Inserm, 
Team EPICENE, UMR 1219, Bordeaux, France; 2Cancer registry of Greater California, Public Health 

Institute, Sacramento, California, USA; 3National Institute of Geographic and Forest Information (IGN), 
Saint Mandé, France; 4MINES Paris-Tech, Paris, France 

 
Background: Since 2017, the National Institute of Health and Medical Research’ s team 
(EPIdemiology of Cancer and ENvironmental Exposures) and the Gironde hematological 
malignancy (HM) registry team have launched a geographical research program to explore the 
impact of several environmental risk factors (pesticides, ultraviolet radiation (UV), 
electromagnetic fields) on HMs incidence. After demonstrating a good feasibility in pilot 
studies combining an epidemiological surveillance system focused on health-environment and 
data from the French cancer registry network (FRANCIM), we aim to describe the technical 
functionalities of the platform thus designed and to present our first results. 
 
Methods: A platform has been created to match exposure data with cancer surveillance data 
from the population-based French cancer registries (PBCR). Indirect data exposures (UV, 
pesticides, electromagnetic fields) at a spatial level (e.g., the municipality or the complete 
address of residence at diagnosis for a cancer patient) were transmitted independently of 
patient related data. The use of National aera or addresses identification key permitted to 
secure manipulation of health data in respect to French/European law. Several metrics are 
used to calculate individual or collective indirect exposures, such as the distance to agricultural 
areas, or the percentage of agricultural areas in buffers around residential house. Spatial 
models are used to assess the relationship between exposure proxies and cancer risk.  
 
Results: We could estimate the spatial risks of HMs as a function of two environmental 
exposure factors, UV radiation and residential proximity to pesticide use. In a first ecological 
study, we found a significant inverse association between incidence of diffuse large B-cell 
Lymphoma (DLBCL) and UV exposure in adults. In a second preliminary study, we showed a 
possible dose-response relationship between the exposure of local residents to grapevine 
crops and the risk of developing a myelodysplastic syndrome (MDS). 
 
Impact: Using this new platform, the French network of PBCR is now able to propose new 
health-environment indicators in addition to the classical cancer incidence and survival 
estimates. Improvements such as integration of occupational and residential history of each 
individual are ongoing. The platform constitutes a necessary tool for merging cancer 
surveillance data and spatial exposures data at a large scale. 
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Presenter name: Brittany N. Morey 
Presenter institution: University of California, Irvine 
Abstract: 
 

Using Business Listing Data for a New Measure of Neighborhood Asian-Serving and Hispanic-
Serving Sociocultural Institutions and Implications for Cancer Control 

Brittany N. Morey, Samantha Garcia, Katherine Lin, Alison J. Canchola, Elaine M. Kurtovich, 
Stephen Uong, Alice Guan, Daniza D. Acenas, Gauri A. Samant, Scarlett Lin Gomez, Candyce H. 

Kroenke 
 
Background: Ethnic enclaves are often measured using neighborhood racial or ethnic 
concentration information based on population demographic data. However, existing 
measures do not capture the unique cultural identity and economic activity of ethnic enclaves. 
We present two new measures called Asian-serving and Hispanic-serving sociocultural 
institutions (SCIs), which we define as businesses or organizations that have cultural meaning 
to specific communities, particularly those that provide opportunities for community members 
to interact in positive ways around social, recreational, religious, civic, or other common 
interests. Ethnic-serving SCIs may support health by promoting cultural resiliency and fostering 
social capital.  
 
Methods: Using Walls and Associates National Timeseries Database, sociocultural institutions 
were identified by selecting businesses in certain Standard Industrialization Codes (e.g., social 
service, religious, civic organizations, etc.). We created two separate lists of keywords applied 
to names of all SCIs in California to identify businesses that would likely be Asian- or Hispanic-
serving. To validate our measure, 3 independent auditors reviewed 1,627 businesses in 29 
randomly selected census tracts that varied by region, urbanicity, and ethnic composition. 
Using online searches (e.g., Google, Yelp, Facebook), auditors determined whether businesses 
were Asian- or Hispanic-serving SCIs. We compared auditors’ determinations to results of 
keyword searches. We then examined associations between ethnic-serving sociocultural 
institutions and census tract-level health indicators from UCSF’s Health Atlas small area 
estimates, including percent having an annual checkup and percent current smokers.  
 
Results: Of CA census tracts, 9% and 8% have a high count (≥4) of Asian- and Hispanic-serving 
SCIs. According to the audit, our measure of ethnic-serving SCIs showed high sensitivity and 
specificity (Asian: sensitivity=100%, specificity=95%, positive predictive value [PPV]=89%; 
Hispanic: sensitivity=75%, specificity=90%, PPV=75%). High percentage of Asian-serving SCIs 
was associated with higher percent of individuals having an annual check-up and lower 
percentage of current smokers in census tracts. Higher percentage of Hispanic-serving SCIs 
was associated with a lower percent of disabled people and a lower percentage of current 
smokers in census tracts.  
 
Impact: A novel measure of ethnic-serving SCIs using business data extends our theorizing 
about how ethnic neighborhoods are associated with health and may be useful for examining 
mechanisms. 
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Presenter name: Marie-Rachelle Narcisse 
Presenter institution: University of Arkansas for Medical Sciences 
Abstract: 
 
Medium and Small Metropolitan U.S. Areas and Higher Walkability Neighborhoods Associated 

with Increased Physical Activity among Cancer Survivors 
Marie-Rachelle Narcisse, PhD,1 Peter DelNero, PhD,1 Monica Wang,PhD,2,3,4 Mario Schootman, 

PhD,1 Pearl A. McElfish, PhD1 
1University of Arkansas for Medical Sciences Northwest, College of Medicine, 2708 S. 48th St., 

Springdale, AR 72764, USA; 2Boston University School of Public Health, Department of Community 
Health Sciences, 715 Albany St., Boston, MA 02118, USA; 3Boston University Center for Antiracist 

Research, 1 Silber Way, Boston, MA 02215, USA; 4Harvard T.H. Chan School of Public Health, 
Department of Health Policy and Management, 677 Huntington Ave., Boston, MA 02115, USA 

 
Background. Physical activity (PA) helps manage cancer treatment side effects and can reduce 
cancer- and non-cancer-related morbidity and mortality but over a third of adult cancer 
survivors do not exercise. The built environment can promote PA in cancer survivors by 
increasing neighborhood walkability. While efforts to increase walkability are common in 
urban communities, there is limited data on rural communities. This is especially important 
since rural adults comprise a significant portion of cancer survivor populations with lower PA 
levels. The study objectives were to examine associations between perceived walkability and 
PA, between rurality and PA, and examine whether the association between perceived 
walkability and PA varies by rurality among cancer survivors aged ≥18.  
 
Methods. We analyzed cross-sectional data from the 2020 National Health Interview Survey of 
adults who were ever diagnosed with cancer. PA was dichotomized as insufficiently active 
(<150 minutes/week) or sufficiently active (≥150 minutes/week). Two exposures variables 
were examined:1) Perceived walkability, a summative scale of eight variables on neighborhood 
characteristics (traffic, crimes, roads, shops, transit, fun places, relaxing places, and sidewalks); 
2) Rurality status defined as large central metro, large fringe metro, medium and small metro, 
and nonmetropolitan. Covariates were age, sex, marital status, education, nativity, federal 
poverty level, number of children in the household, health status, obesity, number of chronic 
conditions, cancer type, time since diagnosis, and regions. Multivariable logistic regression 
models estimated the odds of rurality and walkability independently associated with PA.  
 
Results. The sample size included 3,405 cancer survivors. Perceived walkability was positively 
associated with greater odds of being sufficiently active (AOR:1.08; 95% CI:1.03-1.14). Those 
living in medium and small metropolitan areas had greater odds of being sufficiently active 
than those living in large central metropolitan areas (AOR:1.36; 95% CI:1.05-1.75). Participants 
living in nonmetropolitan areas were equally likely to report walkability as other cancer 
survivors. The association between perceived walkability and PA did not vary by rurality 
significantly.  
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Impact. Findings highlight the importance of investing in the built environment to increase  
walkability and translating lessons from medium and small metropolitan areas to other  
metropolitan areas to address the rural-urban disparity in PA among cancer survivors.  
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Presenter name: Nivedita Nukavarapu & Anais Teyton 
Presenter institution: Beckman Research Institute, City of Hope & University of California, San 
Diego/ San Diego State University 
Abstract: 
 
Background: 
Increasing research is demonstrating the important influence of green spaces on health as part 
of an ecological approach to well-being. Few studies have assessed how exposure to greenspace 
influences blood glucose, an important biomarker for cancer risk.  In this study, we assessed the 
influence of different percentiles of normalized difference vegetation index (NDVI) exposures 
around the home on the blood glucose levels of a cohort sample of adults living in San Diego 
County. 
 
Methods: 
The Community of Mine Study (n=602) is an observational study conducted in San Diego, CA 
from 2014-2017. Exposure was calculated by averaging 2017 NDVI for a 400m buffer around 
the participants’ homes. Participants’ blood glucose levels (mg/dl) were measured from fasting 
blood draws. G-computation with generalized linear models was utilized to simulate a variety of 
interventions on NDVI exposure. We calculated the risk differences (RDs) for the sample being 
exposed to the different percentiles of NDVI exposure compared to being exposed to minimum 
NDVI (e.g., 10th percentile exposed group compared to minimum NDVI exposed group). We 
adjusted for covariates including sex, income, race, ethnicity, age, and education. 
 
Results: 
Average NDVI exposure was 0.17 (SD: 0.07), and average blood glucose level was 104.4 mg/dl 
(SD: 28.2). RDs were found to be increasingly negative with increased exposure to NDVI, 
meaning that higher NDVI exposure contributed to lower blood glucose levels. The RD for those 
exposed to the 10th percentile of NDVI (value: 0.09) compared to minimum NDVI (value: -0.08) 
was -4.81 (95%CI: -9.96, 0.33), while the RD for those exposed to the 90th percentile of NDVI 
(value: 0.26) compared to minimum NDVI was found to be –9.76 (95% CI: -20.48, 0.95).   
 
Impact: 
A negative relationship between NDVI exposure and blood glucose was identified. The influence 
of greenness on cancer-related health outcomes is an important ecological factor that may be 
intervened on to reduce cancer risk. Extension of this work includes assessing the exposure 
dynamically, examining the impact of intervening on NDVI exposure in specific at-risk 
subpopulations, and investigating the role of NDVI exposure on other biomarkers. 
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Presenter name: Michael T. Walsh, Jr., Larkin Strong, Stephanie Nutt, Ryan Ramphul, Cici 
Bauer 
Presenter institution: Joint Center on Geospatial Analysis & Health 
Abstract: 
 
Background: 
The environment and context in which people live, work and play are increasingly recognized 
as key factors for overall health and wellness. At the same time, emergent technological 
capacity and geospatial data science advances have resulted in a growing geospatial research 
and practice community. Highly discerned and expertly conducted analyses are critical to the 
accurate delineation of health, social need, and their interrelationship and access to this 
expert analysis must made broadly available to drive informed prioritization for health at the 
community level, among organizations advancing health, and within institutions contributing 
to community-level health outcomes. 
 
Methods: 
To address this need, The University of Texas MD Anderson Cancer Center (MD Anderson) and 
The University of Texas Health Science Center at Houston-School of Public Health (UTHealth) 
conceived of and created a collaborative center as an accessible public good.   
 
Results: 
MD Anderson and UTHealth created the Joint Center on Geospatial Analysis & Health 
(JCoGA&H) in 2021 as a community asset to: 1) Build consensus on context, definition, and 
discerned priorities in population health and health equity; 2) Enhance access to spatial 
analysis essential to research, policy analysis, public health practice, and community-level 
decision-making for health; 3) Directly enable leaders, researchers, public health practitioners, 
and community-based organizations to utilize spatial analysis to improve and inform their 
work in population health, especially at the intersection of social context and health; 4) 
Democratize geospatial data by making it accessible, building capacity of key stakeholders to 
use these analyses, and generating synergy in geospatial data science to improve population 
health and address health disparities; 5) Activate community-level organizations to use 
geospatial analysis as an accessible public good.  In 2022, JCoGA&H published its first two 
products: Texas-specific dashboards on CDC PLACES data and social vulnerability index.  In one 
year, JCoGA&H served as a pivotal contributor to 9 health equity initiatives alongside 
submission of 7 federal and state grants.   
 
Impact/Future directions: 
As JCoGA&H reaches maturation, we aim to serve the community broadly and sustain our 
efforts through balanced funding. We are joining together expertise from many different 
disciplines and enabling rigorous analysis to drive both decisive intervention and impact, 
regionally and nationally. 
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Presenter name: Debby Oh 
Presenter institution: University of California, San Francisco 
Abstract:  
 

Visualizing Cancer Registry and Other Geospatial Data 
 
Background/Problem: Combining neighborhood-level data with individual-level cancer and 
health data can give researchers a fuller picture of what contributes to health inequities, and 
what can be done to address them. 
 
Methods: We developed two geospatial tools, California Health Maps and Health Atlas, using 
California Cancer Registry data as well as publicly available data including American 
Community Survey, PLACES, and CalEnviroscreen. 
 
Results: California Health Maps (californiahealthmaps.org/) is an interactive mapping tool of 
health data for geographies beyond the county level in California. You can map cancer 
incidence for 12 of the most common invasive cancer sites and filter by sex and race/ethnicity. 
California Health Maps allows users to interactively map health data for California at different 
geographic levels: census tract aggregation zones, medical service study areas, census 
designated places, congressional districts, state senate districts, state assembly districts, and 
counties. 
 
The UCSF Health Atlas (healthatlas.ucsf.edu) is an interactive mapping tool to explore how 
neighborhood-level social determinants of health are distributed at a population level. Health 
Atlas includes over 100 variables at the census tract, zip code, and county level to explore. 
Users can compare two variables in a single map and view population-weighted estimates for 
custom areas of interest. Data can be viewed and exported for use in research.   
 
Impact: California Health Maps and Health Atlas can be used to better serve cancer control, 
public health, and policy efforts. 
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Presenter name: Debby Oh 
Presenter institution: University of California, San Francisco 
Abstract:  
 

Disparities in cancer incidence by rurality in California 
 
Background/Problem: Cancer rates in rural areas across the United States have different 
patterns than in urban areas. This study examines associations between rurality and incidence 
for the top five cancers in California and evaluates whether these associations vary jointly by 
sex, race, and ethnicity. 
 
Methods: We use 2015-2019 California Cancer Registry data to compare incidence rate ratios 
(IRRs) and trends for breast, prostate, lung, colorectal, and skin (melanoma) cancers. We 
leverage census tract aggregation zones and seven levels of % rural population (0%, >0-<10%, 
10-<20%, 20-<30%, 30-<40%, 40-<50%, and 50+%). 
 
Results: Zones with higher proportions of rural population were significantly associated with 
lower incidence of female breast cancer and prostate cancer, though the trends were not 
significant overall. Zones with higher proportions of rural population were significantly 
associated with higher incidence of lung cancer and melanoma. There were no statistically 
significant trends for colorectal cancer overall. In areas with ³50% rural population, the IRR for 
lung cancer in Hispanic females was higher (IRR=1.43, 95% CI (1.17, 1.74)) than rates in 
Hispanic males (IRR=0.90 95% CI (0.72, 1.11)). Also in areas with ³50% rural population, the 
IRR for melanoma was higher in Hispanic females (IRR=1.75, 95% CI (1.23, 2.45)) than non-
Hispanic White females (IRR=0.87 95% CI (0.80, 0.95)).   
 
Impact: This study demonstrates the benefit of using census tract aggregation zones and 
multiple levels of rurality for cancer data analysis. Our findings show that rurality is associated 
with cancer incidence and underscore the importance of examining rural disparities jointly 
with sex, race and ethnicity by cancer site. 
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Presenter name: Daniel Pacheco 
Presenter institution: University of Colorado Cancer Center 
Abstract: 
 

Visualizing Cancer Outcomes and Disparities Across Colorado to Guide Cancer Prevention 
and Control Efforts 

Daniel Pacheco, Adam Warren, Faye Liang, Jan Lowery, Evelinn Borrayo 
University of Colorado Cancer Center, Population Health Shared Resource and Office of Community 

Outreach and Engagement 
 

Background. The University of Colorado Cancer Center (UCCC) Office of Community Outreach 
and Engagement (COE) mission is to provide scientific direction and planning for UCCC to 
carry catchment- focused activities and research that positively impact all Coloradans. A 
principle aim of COE is to monitor and disseminate data on the catchment area (Colorado) to 
include demographics, cancer burden, risk factors and health behaviors. We also strive to 
monitor how and where cancer prevention and control resources are allocated in order to 
identify gaps and disparities. In pursuit of this aim, we sought to create a ‘Catchment Fact 
Sheet’ to characterize the catchment population and cancer landscape that we could share 
with UCCC leadership, researchers and our community stakeholders.  
 
Methods. In collaboration with the Population Health Shared Resource (PHSR), we created a 
template for the Fact Sheet to visually display data on demographics, cancer burden 
(incidence rates, mortality rates), risk factors (smoking, alcohol consumption, obesity, 
physical inactivity) and health behaviors (cancer screening, HPV vaccination). Multiple data 
sources were used including the American Community Survey 5-year estimates (ACS 2016-
2020), Colorado Central Cancer Registry, the Behavioral Risk Factor Surveillance System 
(BRFSS, 2020) and National Immunization Surveys (NIS- TEEN 2020). We computed statistics 
for Colorado overall and for various subgroups defined by rural/urban status, race/ethnicity 
and sociodemographic factors. Data on current projects and resources for cancer prevention 
and control activities was obtained via a survey to UCCC members.  
 
Results. In Colorado, Hispanics represent the second largest population (21%), and this 
number is growing. The Fact Sheet revealed several disparities in counties with a higher 
proportion of Hispanic residents in terms of social economic level, insurance status, cancer 
incidence and mortality, behavioral risks and adherence to cancer screening. The Fact Sheet 
also highlighted an imbalance between where and how cancer prevention efforts and 
resources are allocated, versus areas and populations in greatest need.  
Impact. Our Catchment Fact Sheet has allowed COE to identify and communicate cancer risks 
and disparities within our catchment with UCCC leadership, researchers, and community 
stakeholders. It will serve to guide distribution of effort and resources to more effectively 
address cancer disparities in Colorado.  
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Presenter name: Catherine M. Pichardo 
Presenter institution: National Cancer Institute/ National Institute of Health 
Abstract:  
 
Association of Neighborhood Deprivation and Lung Cancer in African and European American 

Men in the NCI-University of Maryland Case Control Study 
Catherine M. Pichardo, PhD; Margaret S. Pichardo, MD, PhD, MPH; Tiffany Dorsey, BS; William 

Wooten, MS; Adriana, Zingone MD, Ph.D; Tanya Agurs-Collins, Ph.D., RD; Linda Nebeling, 
Ph.D., MPH, RD, FAND; Stefan Ambs, PhD, MPH, Curtis C. Harris, Brid M. Ryan, PhD, MPH 

 
Importance: African American men (AA) have a higher risk of developing lung cancer than 
European American men (EA). Studies revealed mixed associations between neighborhood 
deprivation and lung cancer risk; but data sparce is sparce for AA men.  
 
Objective: To examine the association between neighborhood deprivation and lung cancer 
risk.  
 
Setting and Participants: An age and race- matched case-control study of 2,044 AA and 3,249 
EA from The NCI-University of Maryland recruited between 1998-2003.  
 
Exposure: 2000 Census-tract standardized neighborhood deprivation index as continuous and 
quintiles (Q). Covariates included age, family history of cancer, body mass index, race, 
smoking, COPD, gender, and education 
 
Outcome: Lung cancer status.  
 
Results: In risk adjusted logistic regression models (OR, 95% Confidence Interval (CI)), residing 
in neighborhoods with higher neighborhood deprivation was associated with increased 
disease odds (Q2: 1.30, 1.04-1.61; Q3: 1.39, 1.12-1.71; Q4: 1.48, 1.20-1.84; Q5: 2.57, 2.05-
3.19) compared to neighborhoods with low deprivation (Q1). In sex and race-stratified 
analysis, the magnitude of the relationship was stronger among AA (Q3: 3.07, 1.82-5.16 versus 
Q1), particularly among men (Q3: 1.32, 1.00-1.73; Q4: 1.59, 1.22-2.07; Q5: 2.46, 1.91-3.15 v. 
Q1) than EA men (Q1: 1.30, 1.04-1.62; Q2: 1.37, 1.10-1.70; Q4: 1.38, 1.11-1.72; Q5: 1.86, 1.49-
2.32). European American women residing in neighborhoods with very high deprivation had 
greater disease odds (Q2: 1.38, 1.10-1.72; Q3: 1.43, 1.14-1.78; Q4: 1.42, 1.13-1.73, Q5: 1.99, 
1.58-2.50 v. Q1) compared to AA women (AA Q5: 1.71, 1.33-2.25 v. Q1). 
 
Conclusion: Residing in neighborhoods with high deprivation may adversely influence lung 
cancer risk, with greater risk observed among AA men. Findings suggest that changing 
neighborhood environments may have important implications for lung cancer disparities. 
Tailoring neighborhood interventions to address cancer risk for AA men living in 
neighborhoods with greater socioeconomic deprivation is of importance.  
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Presenter name: Christopher Pierson 
Presenter institution: University of Nebraska Medical Center (UNMC) 
Abstract: 
 
Ovarian cancer (OC) is the fifth-leading cause of cancer deaths in women in the US. While the 
incidence of ovarian cancer in Black women is 25% lower than in White women, the 5-year 
survival for Black women is 10% lower than in White women. Recent evidence suggests that 
health disparities can be partly explained by neighborhood social and environmental factors 
such as disadvantage or disorder.   
 
The African American Cancer Epidemiology Study (AACES) is a multi-site cohort study of Black 
women diagnosed with ovarian cancer between 2010 and 2015. These 592 women resided in 
11 discontiguous states.  
 
To test whether objective neighborhood disorder (ND) is associated with OC survival, we 
developed a novel approach using Google Street View (GSV) to estimate a measure of ND at 
the block group level. This approach leveraged Google’s panoramic street-level images to 
remotely audit neighborhood disorder across 2,720 locations without the need for travel. 
Using GSV auditing, we were able to develop a more efficient and less cost-intensive auditing 
system. All the audits were completed by 14 people living in only four cities within 1 year. 
There were limitations and considerations when shifting from in-person audits. Audit 
questions were limited to disorder data that could be collected from a single image at a single 
time point. The audit could not utilize any information derived from the non-sight senses, such 
as smells or noises, and it could not collect information on factors that vary by time of day, 
such as traffic. Considerations were also needed to address privacy concerns when using 
Google data and the ever-changing availability and temporality of the GSV images. To address 
privacy concerns, the street networks of each participant’s block group were sampled 
randomly, and the participant’s address was not directly included. 
 
Currently, we are transitioning into the next wave of audits, implementing lessons learned 
from the previous auditing wave.  
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Presenter name: Ryan Ramphul, PhD 
Presenter institution: UTHealth Houston School of Public Health  
Abstract: 
 
Using the Child Opportunity Index and Other Area-Level Factors to Understand Persistent Hot 

and Cold Spots of Adolescent HPV Vaccination Initiation Rates in Texas. 
 
Background/Problem: Human Papilloma Virus (HPV) is responsible for over 99% of cervical 
cancers, as well as most oropharyngeal, anal, vaginal, and vulvar cancers. Since the 
introduction of the HPV vaccine in 2006, cervical cancer incidence has declined nationwide, 
but in Texas only an estimated 43.5% of adolescents have completed the HPV vaccine series. 
Our aim is to geospatially model ZIP code-level persistent hot and cold spots of HPV vaccine 
initiation among adolescents in Texas, and better understand the area-level characteristics 
associated with them. 
 
Methods: We calculated the percentage of adolescent males, females, and combined in the 
Texas Immunization Information System (ImmTrac2), who initiated the HPV vaccine, by ZIP 
code, each year from 2017 to 2022. Next, we utilized Anselin’s Local Moran’s I statistic to 
identify statistical clusters of ZIP codes with high vaccine initiation rates (hot spots) and low 
vaccination initiation rates (cold spots) each year, from 2017 to 2022, for males, females and 
combined. Finally, we explored statistical differences between ZIP codes that were hot spots 5 
years in a row (persistent hot spots) and cold spots 5 years in a row (persistent cold spots) for 
males, females, and combined, in terms of neighborhood characteristics, using the Child 
Opportunity Index (COI) and other extant data. 
 
Results: We found that persistent hot spot ZIPs of adolescent HPV vaccination initiation among 
males, females, and combined, had significantly lower overall COI scores (P<0.05) and 
subdomain scores than persistent cold spot ZIPs. We also found that they had higher rates of 
poverty (P<0.05) and people on public insurance (P<0.05) than persistent cold spot ZIPs. 
 
Impact: This research suggests that disadvantaged communities have higher HPV vaccination 
rates than less disadvantaged communities, a phenomenon that research on this subject often 
attributes to the effectiveness of federal programs intended to serve disadvantaged 
populations, like Medicaid and the Vaccines for Children Program. Despite this finding, 
however, HPV vaccination rates are still low in both disadvantaged communities and less 
disadvantaged communities. Understanding the spatiotemporal dynamics of HPV vaccination 
rates in a vast state like Texas can enable advocates to tailor messaging and outreach more 
appropriately. 
 
This is joint work with Abigail Zamorano, MD, and Saswati Upadhyay, MPH 
 
This work is partially supported by the UTHealth Academic Excellence Endowment and donors 
to the University of Texas MD Anderson Cancer Center’s Annual Fund. 
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Presenter name:  Kendra Ratnapradipa 
Presenter institution: University of Nebraska Medical Center 
Abstract: 
 

Association of travel burden with ovarian cancer survival in the AACES cohort 
 
Background: Access to care, including geographic accessibility, is a known risk factor for poor 
health outcomes. Ovarian cancer (OC) is relatively rare, with no recommended screening 
methods and most patients are diagnosed at an advanced stage.  
 
Objectives: Among a cohort of OC patients, we sought to estimate travel burden to nearest 
and utilized diagnostic facility and to assess travel burden on OC survival and whether this was 
modified by facility location.  
 
Methods: Incident ovarian cancer cases from the African American Cancer Epidemiology Study 
(AACES, n=589) from 10 participating sites were geocoded for residential and diagnostic 
facility addresses. For each site, road network analysis in ArcGIS Pro computed an origin-
destination matrix of estimated travel time/distance using a personal vehicle to all facilities to 
identify nearest facility and actual facility used by each case. Descriptive statistics examined 
travel time/distance variation by site. We estimated the effect of travel burden on survival.  
 
Results: Network travel time (minutes) and distance (miles) are highly correlated, but the 
nearest facility is not always the shortest time. Estimates varied by site; mean (SD) 
time/distance ranged from 14.8 (6.5) minutes and 9.2 (5.6) miles in Michigan to 83.8 (61.8) 
minutes and 79.4 (60.2) miles in Alabama. The percentage of cases who attended the nearest 
facility by time (distance) ranged from 7% (9.5%) in Alabama to 48.5% (48.5%) in Ohio. Hazard 
ratios for travel time and distance were similar and only significant for two sites:  Georgia time 
1.01 (1.00-1.01, p<.001) and distance 1.01 (1.00-1.01, p<.001) and Tennessee time 0.85 (0.75-
0.97, p=0.02) and distance 0.84 (0.71-0.98, p=.03). HR in Georgia and Tennessee remained 
stable and significant when adjusted for high-grade serous tumor status.     
 
Impact: Up to 90% of patients bypassed the nearest diagnostic facility. For most sites, travel 
burden did not impact OC survival. However, results for Georgia and Tennessee were in 
opposite directions, which suggests that additional research is needed to examine the 
differential impact of travel burden on OC survival. 
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Presenter name: Charlotte (Charlie) Roscoe 
Presenter institution: Dana Farber Cancer Institute and Harvard T.H. Chan School of Public 
Health 
Abstract:  

 
Leveraging cloud computing for geospatial cancer research while safeguarding Protected 

Health Information 
 

Problem: Research findings from cohort studies and cancer registries on environmental agents 
of concern are crucial to support population-level cancer prevention strategies. However, 
gains in precision of exposure assessment in cancer registries and cohorts must be weighed 
against harms from potential breaches of an individual’s right to personal privacy. Careful 
adjudication is essential for ethical research. Currently, researchers must abide by strict 
protocols when handling Protected Health Information (PHI), which include an individual’s 
residential address. While ethically necessary, PHI protocols create substantial barriers to 
linking large environmental datasets with addresses, resulting in spatially-biased and/or 
piecemeal investigation of environmental agents and delayed evidence on the environmental 
risk factors for cancer.   
 
Methods: We developed a decoupled exposure assessment approach to enable researchers to 
leverage large scale computational processing for precise address-level exposure linkages 
without the need to use individuals’ addresses. Specifically, we produced a standardized, 
open-access dataset of potential residential address points from open-source Microsoft 
Building Footprints in the contiguous US (updated 2019-2020); these address points can be 
geospatially queried in the cloud to produce a growing library of spatially-accurate 
environmental exposures. We compared our decoupled approach with traditional, locally-
processed exposure assessment of the Normalized Difference Vegetation Index (NDVI), which 
quantifies greenness around residential addresses, across all unique addresses in three 
nationwide Harvard cohort studies (n = 1,210,809; 1976-2018). 
 
Results: The exposure-appended address points dataset can be subset, streamed or 
downloaded, and efficiently joined to locally-stored PHI (geocoded residential addresses) for 
epidemiological analysis. The decoupled approach minimized processing time by leveraging 
cloud computing, and there were no substantial exposure differences from the traditional 
approach.  
 
Impact: Our approach lays the foundation for spatio-temporally precise environmental 
exposure assessments for cancer research without compromising the security of PHI security. 
 
Co-authors:  
Hari S. Iyer, Section of Cancer Epidemiology and Health Outcomes, Rutgers Cancer Institute of New 
Jersey, New Brunswick, NJ, US 
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Presenter name: Shyanika W. Rose 
Presenter institution: University of Kentucky 
Abstract: 
 
Background/Problem: Historical disinvestment in urban neighborhoods on the basis of race 
and socioeconomic status, known as ‘redlining’, led to widespread segregation and economic 
disempowerment. Its continuing influences on structural racism is understudied. With concern 
for availability of combustible tobacco, a leading cause of cancer, we examined retail 
marketing for cigarettes and non-combustible tobacco products in 28 US cities that were 
redlined. 
Methods: We conducted standardized retail audits in stores that sold cigarettes in 30 US cities 
(n=1715 store). The analytic sample included stores with complete audits in 28 redlined cities 
(n=1601). We conducted Poisson regression models for presence of exterior advertising for 
any cigarette, menthol, nicotine vapes, and nicotine pouches, adjusting standard errors for 
clustering by city to examine the association of historic redlining grades and contemporary 
store neighborhood demographics (tract-level quartiles of percent Black residents, 
Hispanic/Latino residents, households in poverty) and controlled for store type.  
 
Results: Presence of exterior advertising was greatest for any cigarettes (28%), menthol 
cigarettes (23%), nicotine vapes (11%), and nicotine pouches (9%). Across cities, 12% of stores 
were in A or B graded areas (‘best’ or ‘still desirable’), C ‘definitely declining’ (23%), D 
(‘hazardous’) (16%), and ungraded (50%). Contrary to expectations, redlining grades were not 
associated with exterior marketing for any product. However, accounting for redlining grade, 
exterior advertising for any cigarette (aRR: 1.4 95% CI 1.1, 1.9) and menthol (aRR: 1.7 95% CI 
1.3, 2.4) was more prevalent in stores in census tracts with the highest vs. lowest quartile of 
Black residents. Exterior advertising for nicotine vapes was less present in stores in 
neighborhoods with the third vs. lowest quartile of households in poverty (aRR: 0.6 95% CI 0.3, 
0.9), and for nicotine pouches was less prevalent at stores in neighborhoods in both the third 
and fourth quartile of households in poverty (both aRR: 0.5 95% CI 0.3, 0.9). 
 
Impact: Across 28 major US cities, historic redlining was not associated with current tobacco 
marketing patterns. However, differential patterns of combustible marketing in predominately 
Black neighborhoods and fewer ads for non-combustible products in economically 
disadvantaged neighborhoods may drive systemic racism and perpetuate tobacco-related 
health disparities. 
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Presenter name: Charlotte (Charlie) Roscoe 
Presenter institution: Dana Farber Cancer Institute and Harvard T.H. Chan School of Public 
Health 
Abstract:  
 
Impact of hypothetical policies to reduce particulate matter air pollution on mortality in Black 

and white men with prostate cancer: A registry-based cohort study 
 
Background: Cardiovascular disease (CVD) mortality is a leading cause of death among 
prostate cancer (CaP) survivors. Modifiable environmental exposures such as fine particulate 
matter (PM2.5, particles ≤ 2.5 µm in aerodynamic diameter) air pollution are associated with 
CVD mortality in US cancer patient populations. We estimated the impact of a hypothetical 
intervention to reduce outdoor air pollution levels on mortality in CaP survivors. 
 
Methods: Using data from Black and white men diagnosed with CaP between 2000 and 2015 
included in the California and Seattle-Puget Sound, Washington cancer registries, we 
estimated the reduction in all-cause and cause-specific (CVD and CaP) mortality following a 
hypothetical intervention to reduce PM2.5 from high (annual average PM2.5 in year of diagnosis 
in Black men [75th percentile] = 15.1 µg /m3) to lower levels (annual average PM2.5 in year of 
diagnosis in white men [25th percentile] = 7.9 µg/m3). PM2.5 exposure at residence was 
estimated from spatiotemporal models and linked within 1km of the participants’ address at 
diagnosis. We applied standardization to estimate the 10-year mortality risk difference 
associated with this hypothetical intervention. We separately estimated 10-year risk under 
high and low PM2.5 exposures using Cox Proportional Hazards models with age as the 
timescale, adjusting for diagnosis year, race, stage, insurance, marital status, neighborhood 
socioeconomic status, population density, and state. Confidence intervals were estimated 
using bootstrapping with 500 repetitions. 
 
Results: Between 2000 and 2015, 30,900 Black and 300,977 white men were diagnosed with 
CaP in California and Seattle-Puget Sound, Washington. Approximately one-third of these men 
died (n = 100,886) by the end of follow-up (December 31st, 2018). The hypothetical 
intervention to reduce annual average PM2.5 resulted in no difference in all-cause deaths, 
10.1/1000 fewer CVD deaths (95% CI = 7.0, 13.2) and 2.6/1000 more CaP deaths (95% CI = 0.2, 
5.0).  
 
Impact: Our findings suggest that reducing annual average PM2.5 air pollution at the residential 
address of men diagnosed with CaP could have reduced CVD mortality in California and 
Seattle-Puget Sound, Washington. Future research will explore CVD and CaP mortality among 
men diagnosed with CaP accounting for competing risks and sensitivity analyses for 
unmeasured confounding. 
 
Co-authors:  
Hari S. Iyer, Section of Cancer Epidemiology and Health Outcomes, Rutgers Cancer Institute of New 
Jersey, New Brunswick, NJ, US 
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Presenter name: Andrew Rundle 
Presenter institution: Mailman School of Public Health 
Abstract: 
 
Sedentary lifestyles and obesity are associated with cancer incidence and worse outcomes. 
This presentation will review our research over the past 15 years demonstrating that 
neighborhood walkability is associated with physical activity, lower weight and, in turn, 
improved cancer outcomes. Neighborhood walkability describes a set of urban design features 
– population, destination and transit density, mixed land use, and street connectivity – that 
promote pedestrian activity. We have developed measures of walkability that can be 
implemented in GIS and have made available measures of annual Tract-level walkability going 
back to 1990. We initially showed cross-sectionally, that higher neighborhood walkability was 
associated with lower BMI and more pedestrian activity and greater total physical activity. 
Using GPS and physical activity monitoring data we showed that NYC residents frequented the 
most walkable areas of their residential neighborhood and urban design features, particularly 
street connectivity, predicted how much total neighborhood space they accessed. Across the 
interquartile range of neighborhood walkability in NYC, the difference in participant’s total 
weekly physical activity was equivalent to 32% (95% CI 17%, 49%) more minutes of moderate-
equivalent physical activity. Using the REGARDS cohort, we found that higher cumulative 
experience of neighborhood walkability is associated with lower waist circumference and 
weight over 10 years of follow-up. In the NYU Women’s Health Study we showed that the 
Hazard Ratio for obesity-related cancer mortality was 0.72 (95% CI, 0.62, 0.85) for residents of 
neighborhoods in the 4th vs 1st quartile of neighborhood walkability at enrollment into the 
cohort. Neighborhood walkability was also associated with lower concentrations of androgens 
and estrone, and increased sex hormone binding globin, in postmenopausal participants. For 
Black cancer survivors in the Detroit Metro Area, BMI was 1.70 (95% CI 0.65, 2.76) units lower 
for residents of neighborhoods in the 4th vs 1st quartiles of walkability. Similarly, among Black 
cancer survivors in NJ, the relative risk for weight gain over 12 months was 0.45 (95% CI, 0.23, 
0.87) for residents of neighborhoods in the 3rd vs 1st tertile of walkable destination density. 
This research supports design-based interventions to support physical activity and reduce 
obesity risk and, in turn, improve cancer outcomes. 
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Presenter name: Carola T. Sanchez Diaz 
Presenter institution: Rutgers Cancer Institute of New Jersey 
Abstract: 
 
A Neighborhood-Centered Approach to Characterizing Neighborhood Archetypes Among Black 

Breast Cancer Survivors in the Women’s Circle of Health Follow-Up Study 
Sánchez-Díaz C1, Babel RA2, Goldman N3, Iyer HS1,4, Zeinomar N1,4, Rundle AG5, Ambrosone 

CB6, Demissie K7, Hong CC6, Lovasi GS8, Bandera EV1,4, Qin B1,4 

 

1Cancer Epidemiology and Health Outcomes, Rutgers Cancer Institute of New Jersey, New Brunswick, 
NJ; 2Department of Biostatistics & Epidemiology, Rutgers School of Public Health, Piscataway, NJ; 

3Office of Population Research, Princeton University, Princeton, NJ; 4Rutgers Robert Wood Johnson 
Medical School, New Brunswick, NJ; 5Department of Epidemiology, Mailman School of Public Health, 

Columbia University, New York, NY.; 6Department of Cancer Prevention and Control, Roswell Park 
Comprehensive Cancer Center, Buffalo, NY; 7Department of Epidemiology and Biostatistics, SUNY 

Downstate Health Sciences University School of Public Health, Brooklyn, NY; 8Urban Health 
Collaborative, Dornsife School of Public Health, Drexel University, Philadelphia, PA. 

 
Background: Characterizing the neighborhood environment among Black breast cancer (BrCa) 
survivors is crucial as cancer health disparities likely stem from various area-level social 
determinants of health. Prior studies have mostly focused on single neighborhood factors or 
indices, whereas latent class analysis (LCA) provides an alternative and innovative approach to 
advance multilevel research by capturing the complex interacting roles of several social and 
built environment features in shaping cancer health and health equity.    
 
Objective: To characterize neighborhood archetypes via LCA based on 16 social and built 
environment indicators in the Women’s Circle of Health Follow-Up Study (WCHFS), a 
population-based study of Black BrCa survivors in New Jersey.  
 
Methods: Our study included 713 participants diagnosed between 2012-2017. Residential 
addresses at diagnosis were linked to tract-level social and built environment features mainly 
obtained from the US Census, American Community Survey, and the National Establishment 
Time-Series database. LCA was used to generate archetypes based on 16 indicators including 
neighborhood socioeconomic status (nSES), racial/ethnic composition, food, physical activity 
(PA), and healthcare environment features. Each indicator was dichotomized as above (vs. 
below) median value among unique census tracts in our study (n=410), or as any (vs. none) if 
less than half of the neighborhoods had the feature. 
 
Results: The LCA model with four archetypes was chosen based on a combination of Bayesian 
Information Criteria, entropy, Vuong-Lo-Mendell-Rubin Likelihood Ratio test and archetype 
interpretations. Each archetype was named based on their most distinctive features: 1) higher 
nSES/multi-race, ethnicity/food, PA, healthcare resources [Mixed Urban]; 2) lower nSES/ Black 
residents/food resources [Less-Mixed Urban]; 3) higher nSES/multi-race/fewer resources 
[Mixed Suburb]; and 4) Black residents/fewer resources [Less-Mixed suburb]; each archetype 
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had 16%, 42%, 25% and 17% of the participants, respectively. As a sensitivity analysis, we re-
ran the LCA used to generate archetypes excluding nSES, resulting in similar archetype 
classifications based on the remaining 15 indicators. 
 
Conclusion: Four neighborhood archetypes based on social and built environment 
characteristics were identified among Black BrCa survivors in the WCHFS. A neighborhood-
centered approach has the potential to further elucidate the neighborhood influences on BrCa 
survivorship and cancer health disparities.     
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Presenter name: Meera Sangaramoorthy 
Presenter institution: University of California, San Francisco 
Abstract: 
 

Associations of particulate matter and nitrogen oxides with circulating levels of C-reactive 
protein in the Multiethnic Cohort Study 

Meera Sangaramoorthy, Juan Yang, Chiuchen Tseng, Jun Wu, Beate Ritz, Timothy V. Larson, 
Scott Fruin, Daniel O. Stram, Sung-shim Lani Park, Adrian A. Franke, Scarlett L. Gomez, Lynne R. 
Wilkens, Jonathan M. Samet, Loïc Le Marchand, Salma Shariff-Marco, Christopher A. Haiman, 

Anna H. Wu, Iona Cheng 
 
Background: Particles and gases from motor vehicles can negatively affect health by 
promoting chronic inflammation within the body, thereby contributing to the development of 
numerous diseases, including cancer. Few studies have investigated the relationship between 
ambient air pollution and systemic inflammation among subgroups defined by race and 
ethnicity, socioeconomic status, and lifestyle risk factors.  
 
Methods: We examined the association of outdoor particulate matter (PM) and nitrogen 
oxides (NOx) with circulating levels of C-reactive protein (CRP), a clinical marker of systemic 
inflammation, from blood samples obtained in 1994 through 2016 from 7,860 California 
residents in the Multiethnic Cohort (MEC) Study. Average exposure to PM with aerodynamic 
diameter less than 2.5 μm (PM2.5), less than 10 μm (PM10), and between 2.5 and 10 μm 
(coarse PM), and NOx one and twelve months before blood draw were derived based on 
participants’ residential addresses. Percent change in geometric mean levels of CRP and 95% 
confidence intervals (CI) of a standard concentration increase of each air pollutant were 
estimated using generalized linear regression models adjusted for sociodemographic and 
lifestyle risk factors. 
 
Results: The study population consisted of 4,305 females (55%) and 3,555 males (45%) with a 
mean age of 68.1 (SD 7.5) years. Mean CRP levels increased for 12-month average exposures 
of PM10 (11.0%, 95% CI: 4.2%, 18.2% per 10 µg/m3), coarse PM (12.4%, 95% CI: 1.4%, 24.5% 
per 10 µg/m3), and NOx (10.4%, 95% CI: 2.2%, 19.2% per 50 ppb). In subgroup analyses, 
increases in mean CRP levels with increasing 12-month average air pollution exposures were 
found among females, Latinos, those with low neighborhood socioeconomic status, those who 
were overweight or obese, and never or former smokers. No associations were found for one 
month average air pollution exposures, except for a decrease in CRP with increasing PM2.5 
among females. 
 
Impact: This investigation found associations of PM and NOx with CRP levels in a multiethnic 
population of California residents. The racial, ethnic, and socioeconomic diversity of the MEC 
study, coupled with the variation in lifestyle factors across participants, allows for examining 
the generalizability of the inflammatory effects of air pollution across specific subgroups. 
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Presenter name: Salma Shariff-Marco, PhD, MPH 
Presenter institution: Depart of Epidemiology & Biostatistics, University of California San 
Francisco 
Abstract: 
 

Developing a multi-dimensional resource of neighborhood and environmental data for a 
breast cancer survivorship cohort: the Pathways Study  

Salma Shariff-Marco*, Julie von Behren, Pushkar Inamdar, Dan Meltzer, Isaac J. Ergas, Janise 
M. Roh, Marilyn L. Kwan, Theresa H. Keegan, Peggy Reynolds, Catherine Thomsen, Christine 

Ambrosone, Lawrence Kushi, Scarlett Lin Gomez 
 
With improvements in cancer awareness, screening and treatment, the number of cancer 
survivors is growing in the U.S.. To understand their quality of life and other outcomes in 
survivorship, it is essential to consider multilevel factors, as presented in the Cells to Society 
framework. The Pathways Study is a prospective cohort of 4,505 breast cancer survivors who 
were diagnosed in 2005-2013 within the Kaiser Permanente Northern California integrated 
healthcare system. This cohort of racially and ethnically diverse women includes data from 
interviews, electronic health records, biospecimens, and genetic assays. Here we report on the 
multi-dimensional neighborhood data that we have developed capturing multiple domains of 
the social, built and physical environments. We geocoded all baseline and subsequent 
residential addresses to a parcel or street segment centroid with 97% success rate, which 
were then assigned to census block groups and tracts. Social and built environment data from 
secondary geospatial resources were then appended. These included attributes of 
neighborhood socioeconomic status, racial and ethnic composition, population density, 
household crowding, traffic density, street connectivity, food environment, and recreational 
amenities. We then assessed neighborhood attributes that were not available via these 
secondary resources, including aesthetics, condition/quality, safety, and public transit options 
through virtual neighborhood audits of Google Street View omnidirectional images. We also 
used remote sensing images and applied machine learning methods to capture greenspace, 
blue space and light at night. Currently, we are expanding the geospatial resource to include 
environmental pollutant exposures in air, water, agriculture, and industry from 
CalEnviroScreen. Finally, we assessed through survey data participants’ perceptions of their 
neighborhoods, information on access and utilization of amenities/resources, and social 
cohesion. These geospatial data have been applied in studies on body size, quality of life, risk 
for cardiovascular disease, recurrence of breast cancer, and mortality.   
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Presenter name: Salma Shariff-Marco, PhD, MPH 
Presenter institution: Depart of Epidemiology & Biostatistics, University of California San 
Francisco 
Abstract: 
 

Developing a multi-dimensional resource of neighborhood and environmental data for a 
breast cancer survivorship cohort: the Pathways Study  

Salma Shariff-Marco,* Meera Sangaramoorthy, Cathy Samayoa, Pushkar Inamdar, Chi-Chen 
Hong, Janise M. Roh, Emily Valice, Christine Ambrosone, Lawrence Kushi, Scarlett Lin Gomez 
 
Background: Cancer survivors are a rapidly growing population in the U.S. Health outcomes for 
this population may be shaped by multilevel factors, including social and contextual factors. 
Allostatic load (AL), a composite biological measure of chronic stress and weathering, may be 
an important intermediary factor that predicts morbidity and mortality. AL has been used to 
examine how neighborhood characteristics influence health outcomes. We examined the 
associations between neighborhood stressors and AL to better understand how contextual 
factors impact survivorship outcomes through a stress pathway. 
 
Methods: This study included 2,570 women from the Pathways Study, a breast cancer survivor 
cohort that collected data on neighborhood, social, and clinical factors. Using remote sensing 
images and machine learning approaches, we developed green space, blue space, and 
nighttime light measures. AL was derived from electronic health record and survey data that 
included 13 components across three biological domains: cardiovascular, metabolic, and 
immune. Multivariable logistic regression estimated odd ratios (OR) and 95% confidence 
intervals (CI) to examine associations adjusting for confounders. 
 
Results: Women with higher AL were more likely to identify as Black, Hispanic, or American 
Indian or Alaska Native, and have lower individual socioeconomic status (SES), be 
widowed/separated/divorced, parous, less physically active, ever smokers, drink less alcohol, 
have higher caloric intake, and later stage at diagnosis. In models adjusted for age and tumor 
stage, neighborhood SES (Quintile 1 vs Quintile 5: OR=2.07, 95% CI=1.48-2.89), household 
crowding (Quintile 5 vs Quintile 1: OR=1.54, 95% CI=1.19-1.98), Restaurant Environment Index 
(> 0.15 vs. none: OR=1.36, 95% CI=1.10-1.68), Retail Food Environment Index (≥ 1.0 vs, none: 
OR=1.40, 95% CI=1.02-1.92), and green space (Quintile 1 vs Quintile 5: OR=1.39, 95% CI=1.05-
1.82) were associated with higher AL. After co-adjusting for all neighborhood factors, only 
neighborhood SES remained associated with AL, although this association became attenuated 
after adjustment for sociodemographic, reproductive and lifestyle risk factors (OR=1.25, 95% 
CI=0.81-1.93). 
 
Impact: These findings suggest that stress is one pathway through which neighborhood factors 
may impact health. Future studies can utilize larger study populations and longitudinal data to 
uncover specific pathways through which neighborhood factors get under the skin and 
ultimately impact survivorship outcomes. 
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Presenter name: Xun Shi 
Presenter institution: Department of Geography, Dartmouth College 
Abstract: 
 
An Improved Adaptive Geomasking Method for Safe Dissemination of Individual-level Patient’s 

Location Data  
 
Background: Geomasking displaces points in order to de-identify those points. It has been used 
in health data dissemination to protect patients’ privacy. A population-adaptive geomasking 
process is advantageous over a distance-based process, but so far the implementations of the 
adaptive approach has not taken full advantage of the increasingly available high-resolution 
population data.  
 
Methods: This paper presents a geomasking process that takes advantage of high-resolution 
population data. The data gives more precise measurement of local population density, and also 
allows recognition of interior population heterogeneity of the uncertainty area for geomasking. 
That recognition leads to maximizing the preservation of the original spatial structure.  
 
Results: Comparison between cluster detection results based on the original and geomasked 
disease case locations demonstrates how the proposed process can precisely control the spatial 
uncertainty introduced by geomasking while achieving a specified identity protection level. It 
also reveals that different analytical methods may have different sensitivities to the introduced 
uncertainty.  
 
Conclusions: The proposed geomasking process allows the user to explicitly and quantitatively 
control the risk of identification, maximize the preservation of the original spatial structure, 
understand the spatial variation of the uncertainty introduced by geomasking, and evaluate the 
impact of the introduced uncertainty.  
 
Impact: Health data custodians can use this method, as well as associated software tools and 
data to implement an informed and optimal geomasking process, which should improve the 
quality of health-related spatial analysis and mapping.   
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Presenter name: Scott Siegel 
Presenter institution: Helen F. Graham Cancer Center & Research Institute (ChristianaCare) 
Abstract: 
 

A Catchment and Location-Allocation Analysis of Mammography Access in Delaware, US: 
Implications for Race-Based Screening Guidelines 

Jessica L. Webster, M.P.H.a, Neal D. Goldstein, Ph.D.a, Jennifer R. Rowland, M.D.b, & Scott D. 
Siegel, Ph.D., MHCDSa,b,1 

 
Background: Black vs. White women are more likely to be diagnosed with advanced breast 
cancer before age 50, prior to when mammography is often first recommended, which 
contributes to racial disparities in breast cancer mortality. Accumulating evidence has led to 
calls for race-based screening guidelines such that Black and White women would be advised 
to initiate screening mammography at ages 40 and 50, respectively. It is unclear whether 
existing racial disparities in mammography access would be exacerbated by the 
implementation of race-based screening guidelines. Therefore, this study evaluated a method 
for assessing mammography access by race in Delaware, the #2 state in the US for breast 
cancer incidence among Black women under 50. 
Methods: A catchment analysis using the ArcGIS Pro Service Area analytic tool characterized 
the geographic distribution of mammography sites and Breast Imaging Centers of Excellence 
(BICOEs). Poisson regression analyses identified census tract-level correlates of access. Next, 
the ArcGIS Pro Location-Allocation analytic tool identified candidate locations for the 
placement of additional mammography sites in Delaware assuming a race- based screening 
demand specification. 
Results: The catchment analysis showed that for every standard deviation increase in the 
number of Black women in a census tract, there were 64% (95% CI, 0.18-0.66) fewer 
mammography units and 85% (95% CI, 0.04-0.48) fewer BICOEs. The more rural counties in 
the state accounted for 41% of the population but only 22% of the BICOEs. The results of the 
location-allocation analysis identified locations for new mammography sites to improve 
access, which were situated in communities with a greater proportion of younger Black 
women and rural areas. 
Impact: Prior research has shown that race-based mammography screening guidelines offers 
the potential to significantly close the racial disparity in breast cancer mortality. However, 
ensuring equitable access to screening mammography is necessary to realize this potential. 
The results of this study illustrate how catchment and location-allocation analytic tools can be 
leveraged to guide the equitable selection of new mammography facility locations. 
 
a Department of Epidemiology and Biostatistics, Drexel University Dornsife School of Public Health  
b Helen F. Graham Cancer Center & Research Institute, Christiana Care Health System 
c Institute for Research on Equity & Community Health, Christiana Care Health System 
1 Presenting/corresponding author: ssiegel@christianacare.org 
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Presenter name: Scott Siegel 
Presenter institution: Helen F. Graham Cancer Center & Research Institute (ChristianaCare) 
Abstract: 
 

Cumulative Exposure to Area-Level Factors in Disadvantaged Neighborhoods and Triple 
Negative Breast Cancer Risk 

Scott D. Siegel, Ph.D., MHCDSa,b,1, Madeline M. Brooks, M.P.H.a, Jesse D. Berman, Ph.D.c, 
Shannon M. Lynch, Ph.D.d, Jennifer Sims-Mourtada, Ph.D.b, Zachary T. Schug, Ph.D.e, & Frank 

C. Curriero, Ph.D.f 
 
Background: Triple negative breast cancer (TNBC) is an aggressive subtype of breast cancer 
that disproportionately affects Black women and contributes to racial disparities in breast 
cancer mortality. Prior research has found a link between neighborhood measures of 
disadvantage and TNBC risk. This study evaluated additional area-level exposures as potential 
mediators of the relationship between neighborhood disadvantage and TNBC risk in Delaware, 
the state that leads the US for TNBC incidence.  
 
Methods: The study population included 3,316 Black and White adult female Delaware 
residents who were diagnosed with invasive breast cancer at the Helen F. Graham Cancer 
Center & Research Institute (HFGCCRI) in Newark, DE from 2012-2020. Patient addresses were 
geocoded, and demographic and clinical measures were abstracted from the HFGCCRI cancer 
registry. Area-level factors that can influence patient-level exposure to TNBC risk factors were 
considered, including contextual measures of unhealthy alcohol use, metabolic syndrome, 
breastfeeding, and hazardous environmental indicators. Exposure measures were generated 
from electronic health records (EHR), the US Census Bureau American Community Survey, and 
the Environmental Protection Agency (EPA). The relationships between these exposures and 
the odds of TNBC (vs. other subtypes of breast cancer) were evaluated on a univariate basis. 
Next, a tract-level cumulative exposure score was calculated by dichotomizing each exposure 
into low- and high-risk categories and summing the total of high-risk exposures. A multilevel 
logistic regression model tested the association between this risk score and TNBC odds, 
adjusting for patient characteristics.  
 
Results: TNBC cases accounted for 14% (n = 453) of invasive breast cancer cases. Significantly 
higher odds of TNBC were observed for patients who reside in census tracts with higher rates 
of alcohol use disorder, diabetes, single female-headed households with children, and an EPA 
measure of hazardous environmental indicators. In the multilevel logistic regression model, 
each one unit increase in cumulative exposure was significantly associated with a 10% increase 
in TNBC odds.  
 
Impact: Results provide preliminary support for a link between cumulative area-level exposure 
and TNBC risk. Additional research evaluating the cumulative exposure risk score as a 
potentially modifiable mediator of the relationship between neighborhood disadvantage and 
TNBC risk will be presented.  
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Presenter name: Sangeeta Singh 
Presenter institution: Wake Forest Baptist School of Medicine 
Abstract: 
 
Spatial Mapping of Lung Cancer Hot-Spots, Health Disparities, and Contributing Environmental 

Factors 
 

Lung cancer is the leading malignancy, but its burden differs depending upon race and region. 
Within the Wake Forest Baptist Comprehensive Cancer Center (WFBCCC) catchment area, the 
age-adjusted lung and bronchus cancer incidence rates are significantly higher [e.g., North 
Carolina (67.7 per 100,000) than the National rate [58.3 per 100,000]. Besides 
genetic/epigenetic factors, several environmental factors increase the risk for lung cancer, but 
their contribution to the racial and regional disparity in lung cancer burden remains unknown. 
For example, indoor radon is the number one cause of lung cancer among non- smokers; 
however, its racial and regional spread remains unknown. Similarly, about 61% higher 
numbers of people of color live with unhealthy air than white people, which puts them at a 
significantly higher risk for lung cancer and other diseases. Therefore, it is imperative to know 
which area (rural-urban), what age group, sex, race/ethnicity are at-risk with what type of 
exposure to the environmental risk factor that is contributing to higher rates of lung and 
bronchus cancer. Here, our primary goals are to assess the geographical distribution/variation, 
identify hotspots (clustering) of lung cancer incidences in the WFBCCC catchment area, and 
address health disparities in relation to specific environmental risk factors. The datasets of 
lung cancer and indoor radon as well as PM2.5 data, were obtained from the Wake Cancer 
Registry and U.S Environmental Protection Agency, respectively. These datasets are being 
used to determine the spatial association between lung cancer prevalence attributable to 
environmental risk factors using distance weighted matrix, univariate and multivariate 
analysis, and global and local spatial autocorrelation methods to identify and investigate high-
risk hot spots and geographic patterns employing Geographic Information System and GeoDa. 
The impact of the study will enable WFBCCC to better manage the lung cancer burden in its 
catchment area to facilitate community partnerships for cancer management, targeted 
resource allocation, promote early screening in high-risk areas, recruit lung cancer patients for 
timely interventions, and, lastly, in making geographically informed decisions toward 
addressing the cancer health disparity issues in its catchment area. 
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Presenter name: Rachel Springer 
Presenter institution: Oregon Health and Science University 
Abstract: 
 
Background/Problem: Social and economic contexts are increasingly acknowledged as having 
profound effects on the health and well-being of patients. There is growing interest in using 
clinic- and area-level data to inform cancer control research, but the relative importance of 
these diverse sources has not been established. Recent research suggests that patient-level 
and community-level methods of identification are not equivalent, but it is unclear what value 
clinic- and area-level data may add in combination with patient-level sources. This study 
assessed the performance of different information sources individually, and in combination, in 
predicting up-to-date cervical and colorectal cancer screenings.  
 
Methods: In a sample of 125,908 patients eligible for cervical cancer screenings and 95,732 
patients eligible for colorectal cancer screenings in OR, WA, and CA, we compared the area 
under the curve (AUC) performance of 6 different sets of models, using: 1) patient-level 
information extracted from the EHR only, 2) clinic-level patient panel information only 3) 
patient tract- level social determinants of health measures only, 4) clinic tract-level social 
determinants of health measures only, 5) patient-level and clinic-level patient panel 
information, and 6) all available sources of information combined.  
 
Results: While the model using patient-level data performed best among those using only one 
class of data, the model using all information classes together had the best performance.  
 
Impact: Our results suggest that clinic- and area- level information sources can be leveraged in 
combination to support predictive modelling for cancer control. 
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Presenter name: Meghan Tipre, DrPH 
Presenter institution: Hillman Cancer Center, University of Pittsburgh 
Abstract: 
 

Environmental and Social Determinants of Lung Cancer in Western Pennsylvania 
Co-authors: Kathryn Demanelis, PhD; Christina Ndoh, PhD; Jeannine Buchanich, PhD; Jian- Min 

Yuan, MD, PhD; Monica Baskin, PhD 
 

Background. Research investigating interactions between biological, behavioral, socio- cultural, 
physical/built environment, and health systems, at multiple levels may explain higher burden 
and poorer outcomes for Lung Cancer (LC), among health disparity populations, that are not 
fully explained by smoking. 
 
Approach. An ecological study was conducted to investigate the relationship between 
environmental and social determinants of health and LC incidence in the Hillman Cancer Center 
Catchment area (HCCCa) in Western Pennsylvania with total population of ~3.95 million. Data 
on individual LC cases from 2013-2017, were obtained from the Pennsylvania cancer registry. 
Counts and Standardized Incidence Rates (SIRs) were estimated for census tracts in HCCCa. The 
Center for Disease Control and Prevention’s Environmental Burden (EBI) and Social Vulnerability 
(SVI) percentile ranking indices, ranging 0-1, were used as indicators for environmental and 
social burden in the community. Spatial analyses included heat maps, and hotspot analysis using 
Getis-Ord Gi* statistic; Generalized estimating equation model (GEE) with Poisson distribution 
were used to adjust for spatial autocorrelation and compute relative risk (RR) for LC counts, 
adjusting for age, race and sex. 
 
Results. A total of 17,185 individuals diagnosed with LC, over a 5-year period, were included in 
the analyses. The mean (μ) ± standard deviation (SD) age was 70 (±11) years; 51.9 % were males; 
94.0% Whites and 5.96% African American or Black. Visual inspection of Choropleth maps for 
EBI, SVI and SIR for LC indicated some overlap of higher EBI (HCCCa(μ)=0.64±0.21); 
US(μ)=0.50±0.29) but lower for SVI (HCCCa(μ)=0.40±0.24; US(μ)=0.50±0.29), with higher SIRs. 
Significant hotspots for LC SIRs were observed in census tracts with higher minority population 
(μ,15±22%), EBI (μ, 0.75±0.13), but lower SVI (μ, 0.36±0.26) in Southwest Pennsylvania. Results 
of GEE model found significant RR of 1.02 (95%CI: 1.02-1.03) and 1.04 (95%CI: 1.03-1.05) for 
every 10% increase in EBI and SVI respectively, adjusting for covariates. 
 
Impact. Hotspots for excess LC cases were observed in neighborhoods with higher %minority 
populations and EBI. Increased RR for LC was found with higher EBI and SVI; however, results 
may be confounded by smoking. Further investigations with robust data on independent 
environmental and social risk factors are needed to confirm these findings. 
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Presenter name: Calvin Tribby and Jiue-An Yang 
Presenter institution: Beckman Research Institute, City of Hope 
Abstract: 
 

Increasing Accessibility of Geospatial Cancer-related Data: The City of Hope Data Hub and 
Visualizations 

 
Increasing the accessibility of catchment area geospatial cancer and risk factor data is an 
important role for NCI-Designated Cancer Centers. By promoting the availability of timely and 
catchment area specific data, we can aid cancer center researchers and community 
outreach/engagement efforts, inform catchment area-targeted interventions, and track 
localized cancer incidence over time. The City of Hope geospatial team is addressing this task 
through two primary approaches. The first is by leveraging the ArcGIS Hub cloud platform to 
create a custom resource (https://city-of-hope-spatial-datasets-bricoh.hub.arcgis.com/) for 
cataloging geospatial data products with relevance to cancer and are available for the 
catchment area and beyond. This platform allows cancer community users to search for data 
and explore examples of geospatial cancer research to spur research ideas and collaborations. 
The Hub platform allows interactive mapping to explore geospatial data layers for hypothesis 
generation. We also provide a guided description of the City of Hope catchment area with a 
Story Map. The second approach to promote geospatial data availability and insight of 
catchment area data is by developing novel data visualizations. These geospatial and analytical 
visualizations enhance data legibility, complement traditional charts and graphs, and provide 
researchers and admin staff with ready-to-use products. Using these two approaches, the City 
of Hope geospatial team is actively supporting cancer center researchers and staff in using and 
visualizing cancer-related data to support cancer-related research and community outreach.  
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Presenter name: Carolina Villanueva 
Presenter institution: University of California, Irvine 
Abstract: 
 
Background: Geographic location has been found to impact ovarian cancer (OC) outcomes in 
women diagnosed in California. Insurance status often remains a leading predictor of receiving 
adequate treatment and survival. The Affordable Care Act (ACA) was enacted in 2010 in order 
to expand access to affordable health insurance. Most of the ACA’s major mandates were 
implemented in 2014. Our objective was to examine the effect of residential location on OC 
outcomes before and after 2014 in the metropolitan areas of Los Angeles and Orange 
Counties.  
 
Methods: Using the California Cancer Registry, we identified women who were newly 
diagnosed with epithelial OC between 1996 and 2017. We included women of all stages who 
were at least 18 years old and had complete clinical data. A total of 12,538 new OC cases were 
eligible for inclusion. Spatio-temporal trends in treatment adherence were examined using 
generalized additive models (GAMs) and OC-specific survival was examined using Cox 
proportional hazards additive models. All analyses controlled for insurance status, age, 
socioeconomic status, race/ethnicity, type of treatment, comorbidities, cancer characteristics, 
distance traveled to receive treatment and proximity to closest high-volume hospital.  
 
Results: During the 22-year period examined, 9,885 women were diagnosed between 1996- 
2013 and 2,653 women were diagnosed after 2014. Geographic location was significantly 
associated with the odds of receiving appropriate treatment in both time periods. Residing in 
the lower portion of Orange County was significantly protective (Map odds ratio (OR) range: 
0.57-1.26; global p-value <0.001) against non-adherent care during the 1996-2013 period, 
whereas an increased risk of non-adherent treatment was observed in the South Bay/Harbor 
part of Los Angeles (Map OR range: 0.51-2.64; global p-value 0.002) post 2014. Geographic 
location was not associated with OC-specific survival in either time period.  
 
Impact: Residential location before and after implementation of the ACA was significantly 
associated with treatment received in California, with spatial patterns varying before and after 
2014. No association was found for OC survival. Future research should examine potential 
sources of increased geographic risk of treatment non-adherence after implementation of the 
ACA. This could highlight avenues for interventions aimed at improving receipt of standard 
care.  
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Presenter name: Changzhen Wang (co-authors: Fahui Wang, Tracy Onega) 
Presenter institution: The University of Alabama 
Abstract:  
 

Spatial behavior of cancer care utilization in the Northeast region of the U.S. 
 
Background/Problem: 
Spatial behavior of patients in utilizing cancer care reflects their travel burden or mobility, 
accessibility for medical service, and subsequently outcomes from treatment. There has been 
a growing body of research estimating travel time or applying distance decay to measure 
geographic access to cancer care. However, very limited studies have applied the actual 
utilization trips of cancer patients to examine two spatial behavior measures simultaneously 
across a reliable geographic unit. This paper applies GIS and statistical analysis to examine and 
explain the spatial variability of such behaviors across multilevel cancer service areas (CSAs) in 
the Northeast region of the U.S. 

 
Methods: 
The study first estimates the actual travel time of cancer patients from their residences to 
cancer care providers from a large driving time matrix that considers the hierarchical structure 
of road networks from ArcGIS and real-time traffic captured by Google Maps. It then employs 
the scale-flexible, computationally efficient, and GIS-automated ScLeiden method to delineate 
CSAs at two scales. The study further applies statistical analysis to derive the best-fitting 
distance decay function. It eventually uses statistical analysis to examine and explain two 
spatial behavior measures across CSAs with other geographic and socioeconomic variables. 

 
Results: 
46.8%, 85.5%, and 99.6% of cancer care received were within a driving time of 30, 60, and 180 
minutes, respectively, and the median travel time is 37 minutes. (2) The exponential distance 
decay function is the best in capturing the travel behavior of cancer patients in the region and 
across most CSAs. (3) The friction coefficient in the distance decay function is negatively 
correlated with the mean travel time. (4) The best-fitting function forms are associated with 
network structures. (5) The variations of mean travel time and friction coefficient across CSAs 
are disproportionally associated with factors such as urbanicity, economic development level, 
and market competition intensity, but income is a common factor for both. 

 
Impact: 
Both the actual travel time and appropriate distance decay function and parameters shed light 
on more accurately measuring geographic access to cancer care for improving outcomes. The 
CSAs can be used as a reliable geographic unit for policy implementation. 
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Presenter name: Fahui Wang (co-authors: Changzhen Wang, Tracy Onega) 
Presenter institution: Louisiana State University 
Abstract:  
 

GIS Automated Delineation of Cancer Service Areas in the USA 
 
Background/Problem:  
Defining a reliable geographic unit pertaining to cancer care is essential in its assessment, 
planning, and management. This study delineates and characterizes the cancer service areas 
(CSAs) in the USA in a GIS environment. 

 
Methods:  
A network community detection, termed “spatially constrained Leiden” (ScLeiden) algorithm, 
is implemented to maximize flows within 

delineated CSAs while minimizing flows between them while accounting for constraints 
such as spatial connectivity and threshold region size.  
 

Results:  
The cancer service areas (CSAs) derived by the method are more favorable than the commonly 
used comparable unit, hospital referral regions, in terms of localization index and geographic 
compactness. The ScLeiden method automated in GIS is highly efficient in delineating national 
CSAs with an average computational time of 9 minutes on a desktop computer. 

 
Impact:  
The CSAs can be used as a reliable unit for studying cancer care and informing more evidence-
based policy in the USA. The crosswalk tabulation of ZIP code areas, CSAs, and related 
programs for CSAs delineation are disseminated for public access. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  



Solving Critical Problems in Cancer Control using Spatial Science (Meeting) 

 

Presenter name: Sherry Yun Wang and Arnold Zheng 
Presenter institution: School of Pharmacy, Chapman University 
Abstract:  
 

Geographic Disparities in Prevalence and Incidence of Adolescents and Young Cancer Adults: A 
National Study of 54,634 Patients in 2006-2021 

Sherry Yun Wang1*, Jianwei Zheng1*, Quinton Ding Quan Ng2, Alexandre Chan2 
*The authors contributed equally to this study. 

1Department of Pharmaceutical Economics and Policy, School of Pharmacy, Chapman University, Irvine, 
CA, USA; 2Department of Clinical Pharmacy Practice, School of Pharmacy & Pharmaceutical Sciences, 

University of California Irvine, Irvine, CA, USA 
 
Background Approximately 89,000 adolescents and young adults (AYAs, aged 15-39 years) are 
diagnosed with cancer between the ages of 15-39 in the U.S. every year. Outcomes in AYA 
cancer patients are understudied in the literature, and few studies examined geographic 
disparities in AYAs. We aimed to identify the neighborhood characteristics in the prevalence 
and incidence of cancer diagnosis among AYAs.  
 
Methods Using 2006-2021 claims data from the IQVIA Medical Research Data (IMRD), we 
examined the prevalence and incidence of AYA cancer patients identified within the range of 
ICD-10 codes C00–C97. Rural/metro residence at diagnosis was defined using a 3-digit zip 
code. The neighborhood characteristics were extracted from Simply Analytics, Retrieved 
September 27th, 2022, from https://simplyanalytics.com/.  
We applied linear regression to examine associations of neighborhood characteristics with the 
prevalence of AYA cancer patients, including race/ethnicity, household size, home value, 
employment rate, commute time, poverty rate, and insurance status. 
 
Results From 2006 to 2021, we identified 54,634 AYA cancer patients from national and 
regional health plans and self-insured employer groups nationwide. Cancer cases were 
diagnosed in 5,022 adolescents (ages 15-19 years) and 49,612 young adults (20-39 patients). 
Breast cancer (ICD 10 code C509) was the most prevalent cancer, followed by skin cancer (ICD 
10 code C443) and testicular cancer (ICD 10 code C621).  
The AYA cancer patients reside in communities with higher percentages of Asians, Whites, and 
Blacks rather than Hispanics. They also reside in neighborhoods with low rates of graduate 
degree holders, unemployment rates, and uninsured populations. Communities with large 
family sizes, higher home values and rent burden, higher percentages of divorced families, and 
increasing poverty rates were associated with a higher likelihood of the presence of AYA 
patients.  
  
Impact Poor socioeconomic characteristics of neighborhoods are significantly associated with 
the prevalence of cancer diagnosis among AYAs. Further explanatory research is needed to 
understand whether socioeconomic status impacts cancer-related mortality and morbidity 
outcome. 
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Presenter name: Daniel Wiese 
Presenter institution: American Cancer Society 
Abstract: 
 
Background 
Geographic accessibility to mammography can increase participation in breast cancer 
screening. While mammography is widely available in the U.S., differences in accessibility in 
rural and urban areas and changes over time are not well described.  
 
Methods 
We estimated the number and proportion of women aged 45-84 years who had limited travel-
time-based geographic accessibility to mammography by urban-rural status and state in the 
contiguous U.S. in 2006 and 2022. We then examined associations between limited 
accessibility to mammography and state-level breast cancer screening prevalence using linear 
regression. 
 
Results 
The proportion of women aged 45-84 years with limited accessibility to mammography did not 
substantially change from 2006 (12.7%; representing 7.5 million women) to 2022 (12.2%; 8.2 
million women). Accessibility to mammography varied by state, but in 10 states, >26% of the 
statewide female population aged 45-84 years had limited accessibility in 2022. This 
proportion was substantially higher in rural areas (50.6% overall; ≥50% in 28 states in 2022) 
than in urban areas (3.0% overall). Higher proportion of female population aged 45-84 years 
with limited accessibility to mammography was associated with lower state-level screening 
prevalence. 
 
Impact 
Travel time to the nearest mammography facility remains high for a considerable proportion 
of women in many states, particularly in rural areas. Increasing accessibility to mammography 
across the U.S. could increase utilization of breast cancer screening, and potentially, improve 
breast cancer survival. 
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Presenter name: Grete Wilt 
Presenter institution: Harvard T.H. Chan School of Public Health 
Abstract: 
 

Measurement Error Correction Using Smartphone Mobility Derived Association Between 
Walkability and Physical Activity in Nurses’ Health Study 3  

 
Background: Observational studies have identified an association between higher levels of  
physical activity and lower risk of cancer. Walkable environments have been linked to  
increased physical activity and improved health outcomes. Studies of walkability and physical  
activity often rely on residential measures, likely leading to exposure misclassification. We  
measurement-error correct traditional residential walkability measures using smartphone  
mobility-based walkability estimates to examine association with self-reported physical  
activity.  
 
Methods: We calculated typical minutes per week spent walking and running from Nurses’  
Health Study 3 (NHS3) participants using validated physical activity questionnaires  
(N=23,983). We spatially joined residential addresses to census tract-level walkability,  
calculated by summing z-scores of 2018 TIGER/Line intersection density; 2018 Infogroup  
business density; and 2015-2019 5-year ACS population density estimates. The gold  
standard walkability exposure was captured through GPS data on 337 participants at minute  
level across four 7-day sampling periods. We used standard regression calibration for  
generalized linear models to produce corrected estimates and 95% confidence intervals for  
associations of walkability with physical activity, adjusting for confounders.  
 
Results: Participants reported on average 273.15 minutes of physical activity per week (SD =  
257.00), had a mean residential walkability score of 0.03 (SD=2.64), and had a mean GPS  
based walkability score of 0.36 (SD=0.26). Each 1-unit SD difference in uncorrected residential-
based walkability was associated with a 4.2-minute difference in time spent walking, jogging, 
and running per week (95% CI; 3.1, 5.3), whereas each 1-unit SD difference in measurement 
error-corrected walkability was associated with a 6.6-minute difference in time spent walking, 
jogging, and running per week (95% CI: 4.6, 8.6). The pattern of a stronger association in error-
corrected measures of walkability with physical activity level was also observed when analyses 
were restricted to participants who provided robust GPS and Fitbit data, and across other 
metrics of physical activity.  
 
Impact: Traditional residential estimates of walkability underestimate associations between  
walkability and physical activity. These findings highlight the impact of exposure 
misclassification on epidemiological studies of physical activity and the built environment. 
Future studies will look to correct environmental exposure assessments and cancer.  
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Presenter name: Li Yi, PhD 
Presenter institution: Harvard T.H. School of Public Health 
Abstract:  
 
Using smartphone-based digital phenotyping to understand environmental and behavioral risk 

factors for cancer: The Beiwe Smartphone Sub-study of Nurses’ Health Study 3 and Growing 
Up Today Study 

Li Yi,1 Jaime E. Hart,1,2 Grete E. Wilt,1 Cindy R. Hu,1 Francine Laden,1,2 Jorge Chavarro,1,2 and 
Peter James1,3 

1 Harvard T.H. Chan School of Public Health, Boston, MA; 2 Channing Division of Network Medicine, 
Department of Medicine Brigham and Women’s Hospital and Harvard Medical School, Boston, MA; 3 

Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA 
 
Background:  Evidence suggests that environmental exposures may alter cancer-related 
behavioral risk factors such as physical activity, diet, and sleep. However, the spatiotemporal 
resolution and coverage of such research are often restricted. The current work sought to 
address this gap by utilizing smartphone-based digital phenotyping to collect dynamic, high 
spatiotemporal resolution measures of environmental and behavioral cancer-related 
risk factors in a prospective cohort. 
 
Methods: Participants in the Beiwe Smartphone Sub-study of the Nurses' Health Study 3 
(NHS3) and Growing Up Today Study (GUTS) (N = 2,127 as of October 31, 2022) completed 
microsurveys administered by the Beiwe smartphone application for up to a year per 
participant. A microsurvey was delivered every 10 days beginning in July 2021, covering one of 
12 different topics such as emotions, stress, physical activity, green space, pets, diet, sleep, 
and sitting. These questionnaires assessed several aspects of the participants' key health 
behaviors. During the same time frame, the smartphone application captured objective high-
resolution GPS and accelerometer data from participants. 
 
Results: Between July 28, 2021, and October 31, 2022, 2,127 participants completed 23,035 
microsurveys sent by the Beiwe app. The average follow-up period for survey data from 
participants was 122 days (SD=131, Range=405). During this time, each participant completed 
an average of ten microsurveys (SD=11, Range=40). Pets was the most often completed topic 
(N=1,956 answers) (the first microsurvey). Moreover, 65.7% of participants reported visited a 
park in the past week, and 70.5% reported walking for at least a few minutes for exercise in 
the past week. Participants provided an average of 191 days (SD=129, Range=405) of GPS data 
and 195 days (SD=132, Range=405) of accelerometer data during the sampling period, which 
we are now utilizing to derive environmental exposure and objective physical activity. 
 
Impact: In this work, smartphone-based digital phenotyping technology was used to collect 
intensive longitudinal data on environmental and behavioral factors in two well-established 
prospective cohorts. This study produced a rich dataset on activity space, health behaviors, 
and mental health that could be utilized to investigate environmental and behavioral risk 
factors for cancer. 
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Presenter name: Sean G. Young 
Presenter institution: UT Southwestern Medical Center 
Abstract: 
 
Background: Prostate Cancer is the second leading cause of cancer death among American 
men, yet definitive modifiable risk factors have yet to be identified. We examined the role of 
built and social environmental factors on prostate cancer aggressiveness. We hypothesized 
that individuals with greater geospatial access to fresh foods will have higher dietary intake of 
folate, which may correspond to likelihood of high-aggressive prostate cancer. 
 
Methods: The study participants were drawn from a population-based, cross-sectional, case-
only, incident prostate cancer study in Louisiana, designed to investigate racial and 
geographical differences in prostate cancer aggressiveness. Dietary data were obtained using 
the National Cancer Institute Dietary History Food Frequency Questionnaire, modified to 
include Southern foods. Both food and vitamin supplemental intake of folate were measured. 
We geocoded participants and fresh food outlets (grocery stores and fruit and vegetable 
markets) using ArcGIS Pro v2.5, and rurality was classified using RUCA-derived classifications. 
Access to fresh food outlets was measured using proximity (Euclidean distance to nearest 1 
and 3 outlets), density (number of outlets per block group, tract, and circular buffers of 1 mile 
for urban tracts, 2 miles for suburban tracts, and 10 miles for rural tracts), and road-network 
travel time analyses (to nearest 1 and 3 outlets), as well as a spatial decomposition method, 
the enhanced two-step floating catchment area (E2SFCA) method. Geospatial accessibility to 
fresh food outlets was then compared with individual-level folate intake. 
 
Results: Those with higher E2SFCA values (indicating better geospatial access to fresh food 
outlets) had a significantly larger amount of vegetable intake (adjusted coef. 0.13, p = 0.023) 
than those with low E2SFCA values, after adjusting for other factors (age, race, BMI, etc.). 
Participants with high E2SFCA values also had higher folate/kcal values (adjusted coef. 0.007, p 
= 0.046) than those with low E2SFCA values after adjustment. Other metrics of geospatial 
accessibility were not significantly associated with dietary intake of folate. 
 
Impact: The project demonstrates the use of geospatial analyses of fresh food accessibility, as 
a rapid and low-cost proxy for individual-level dietary information on folate intake. 
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Presenter name: Kehe Zhang, MS 
Presenter institution: The University of Texas Health Science Center at Houston 
Abstract: 
 
Background: Place-based public health interventions are effective in improving health and 
reducing disparities. Geospatial analysis can aid the design of efficient place-based 
interventions to target areas with high potential impact and prioritize efforts and resources. 
We discussed some issues and challenges using population-level surveillance data, and 
demonstrated our proposed solutions using a case study with the goal of intervention to 
increase the COVID-19 testing uptake in three Texas communities.  
 
Methods: We considered census block groups (CBG) as the units of intervention. We first 
created a multidimensional COVID-burden index which combined the population-level data on 
social determinants of health (SDoH) and COVID-19 infection data, to aid the selection of 
spatial units, for every CBG. Those CBGs with the highest burden were identified as the 
selection universe, from which we sampled geographically non-adjacent sets of CBGs with 
suitable separation to avoid potential intervention "spillover”. We then randomized the CBGs 
into control and intervention arms using covariate adaptive randomization, where arms were 
balanced by the created index, population size, and vaccination coverage. Finally, we proposed 
a Bayesian spatiotemporal model to evaluate the efficacy of the interventions.  
 
Results: 120 CBGs were selected across 10 months from three study sites in Texas. Contextual 
SDoH and COVID-19 infection share similar geographic patterns, but also present unique 
patterns. Combining SDoH data and COVID surveillance data allowed the identification of 
areas with the highest disease burden among underserved populations. Our results showed 
the importance of accounting for geographic adjacency of spatial units in the selection of 
intervention units, and the potential of leveraging the population-level surveillance data for 
intervention evaluation. While data are being collected for formal assessment of intervention 
effectiveness, the proposed methodology provided a novel approach for community-based 
intervention design. 
 
Impacts: The proposed analytical framework on place-based interventions can be extended 
and adapted to other settings, such as cancer prevention and control programs. It provides a 
novel approach for place-based intervention studies using surveillance data. Future research 
should focus on advanced methods for accurate spatial spillover estimation to better evaluate 
the intervention effectiveness. 
 
This is joint work with Cici Bauer, PhD, Belinda Reininger, DrPH and Maria E. Fernandez, PhD. 
 
This work was partially supported by the National Institutes of Health RADx–Underserved 
Populations (RADx–UP) initiative (grants 3UL1TR003167-02S1 and UL1 TR003167-02S6). 
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Presenter name: Yuhong Zhou 
Presenter institution: Medical College of Wisconsin 
Abstract: 
 

Yuhong Zhou, Bethany Canales, Emily McGinley, Tina Yen, Kirsten Beyer 
 
BACKGROUND: Mortgage lending bias has been associated with adverse cancer outcomes. 
Studies have examined this bias in terms of bias against applicants of color (e.g. racial bias) 
and against specific neighborhoods (e.g. redlining or place-based bias). However, no studies 
have considered how these two forms of bias may interact to produce poor outcomes. The 
objective of this study was to examine the independent and interactive effects of these forms 
of bias survival among older women with breast cancer in the US.  
 
METHODS: Measures of racial bias (Black to Non-Hispanic White applicant comparison) and 
redlining (local area to metro area comparison) were estimated from the Home Mortgage 
Disclosure Act data (2010-2017). US census tracts were then characterized as (1) redlined, (2) 
racially biased, (3) dual unequal (both redlined and racially biased), and (4) unbiased. We 
tested different levels of being redlined or racially biased by setting the cutoff values to 1, 1.5 
and 2 when dichotomizing original racial bias and redlining measures. Bias measures were 
linked to the census tract of residence at diagnosis in a SEER-Medicare cohort of Black and 
Non-Hispanic White older women with breast cancer diagnosed in 2010-2017 and follow-up 
through 2019. Cox proportional hazards models were used to examine the relationship 
between bias categories and all-cause mortality.  
 
RESULTS: Almost two third of the cohort in this study lived in a neighborhood where mortgage 
lending discrimination is race-based (57.2%), or place-based (5.2%), or both  (5.4%), when the 
severity level is set high (=2). A clear gradient effect across different levels of bias was 
observed, with women who lived in areas with higher redlining and/or higher racial bias 
experiencing poorer survival. The highest hazard ratios were observed for women living in 
tracts that were redlined only (HR=1.27, 95% CI [1.16, 1.40]). Women living in racially biased 
tracts also experienced poorer survival (HR=1.03 [0.99, 1.07]), with a higher hazard ratio for 
tracts that were also redlined (HR=1.18 [1.09, 1.27]).  
 
IMPACT: This study supports the need to tackle both racial and location based in mortgage 
lending, which invest in both people and places. Both should be considered as potential 
targets for policy and practice change to reduce adverse upstream health determinants for the 
maximum benefit of cancer patients. 
 

 


