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Objectives
• What is currently known about adult and pediatric disparities
• Progression of work on establishing existence of disparities, 

investigating causes, and piloting interventions
• Current work on interventions and what we can learn
• Future directions



Introduction to Cancer Disparities
• Differences in morbidity and mortality based on demographic 

and socioeconomic factors
• Multifactorial causes

• Healthcare system, insurance
• Socioeconomic status
• Differences in environmental exposures, infections

• Racial/ethnic vs. socioeconomic factors

Beltrami … Green, Cancer Epi 2022



Lung Cancer

Rivera et al., Clin Chest Med 2023

• Minority racial, ethnic, and 
rural populations bear the 
majority of lung cancer 
mortality burden
• Less referral to smoking 

cessation programs
• Higher exposure to air 

pollution



Breast Cancer

Yedjou et al., Adv Exp Med Biol 2019

• Multiple risk factors lead to disparities in breast 
cancer
• BRCA1 rates are higher among Hispanic compared 

to non-Hispanic women
• Differences in rates of physical activity and obesity 

by race and ethnicity (important both in incidence 
and mortality after diagnosis)

• Tumor biology and treatment 
response/complications

• History of medical abuse and experimentation 
leading to mistrust and treatment differences



Colon Cancer

Rutter et al., Cancer Epidemiol Biomarkers Prev 2021

• Disparities in colon cancer 
incidence emerged when 
screening became widely 
available, suggesting a 
cause.

• Mortality is highest among 
Black patients compared 
to other races



Prostate Cancer

Nyame et al., Eur Urol 2022

• Few Black men involved in screening/PSA studies
• Increased incidence of aggressive/metastatic disease; largest disparities



Childhood Cancer Disparities

Beltrami … Green, Cancer Epi 2022



Access to Care in Retinoblastoma
Black, Hispanic, and patients 
with non-private insurance 
showed more extensive 
disease at diagnosis than 
their counterparts.

Green et al., Ophthalmology 2016



Disparities in Bone Tumors
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Goulding … Green JPHO 2022

• SEER study 2004-2015
• Osteosarcoma: 

• Hispanic and those living in areas of high 
language isolation more likely to have 
metastatic disease

• Public insurance patients have increased 
odds of death

• Ewing sarcoma: Non-white adolescents and 
adolescents in high areas of poverty with 
metastatic disease have higher odds of 
death

• Time (biology) vs. delay (socioeconomic)?



Early Death in Childhood Cancer

Black race, Hispanic ethnicity, and low family income are all risk factors for death within one month of 
childhood cancer

Green … Rodriguez Galindo, JCO 2017

    



Early Death: Diagnostic Timing

Lind … Green ASPHO 2022

Variable N Mean N Mean
Overall 39 29.41 35 9.77 0.074
Type of Malignancy

Brain/CNS 21 37.10 12 14.42 0.250
Hematologic 13 21.31 11 9.00 0.191
Solid 5 18.20 12 5.83 0.458

Type of Insurance
Private (only) 13 45.15 16 9.06 0.256
Public (any)/Uninsured 13 22.62 12 6.42 0.075

Case Control T-test 2

P


Patient & Tumor Characteristics

		Patient and Tumor Characteristics

				All Malignancies										Brain/CNS Tumors										Hematologic Malignancies										Solid Tumors

				Cases
(N=45)				Controls
(N=44)				Test of proportions1		Cases
(N=24)				Controls
(N=16)				Test of proportions1		Cases
(N=15)				Controls
(N=15)				Test of proportions1		Cases
(N=6)				Controls
(N=13)				Test of proportions1

				N		%		N		%		P		N		%		N		%		P		N		%		N		%		P		N		%		N		%		P

		Characteristics

		Type of Malignancy										0.124

		Brain/CNS		24		53.33		16		36.36				--		--		--		--				--		--		--		--				--		--		--		--

		Hematologic		15		33.33		15		34.09				--		--		--		--				--		--		--		--				--		--		--		--

		Solid		6		13.33		13		29.55				--		--		--		--				--		--		--		--				--		--		--		--

		Grade										<.001										<.001										0.169										0.316

		Low-Grade		1		2.22		9		20.45				1		4.17		9		56.25				0		0.00		0		0.00				0		0.00		0		0.00

		High-Grade		22		48.89		7		15.91				16		66.67		6		37.50				5		33.33		1		6.67				1		16.67		0		0.00

		Unknown		22		48.89		28		63.64				7		29.17		1		6.25				10		66.67		14		93.33				5		83.33		13		100.00

		Stage										0.005										0.125										0.1013										0.109

		Disseminated		11		24.44		11		25.00				1		4.17		3		18.75				6		40.00		5		33.33				4		66.67		3		23.08

		Localized		4		8.89		16		36.36				0		0.00		1		6.25				4		26.67		9		60.00				0		0.00		6		46.15

		Unknown		30		66.67		17		38.64				23		95.83		12		75.00				5		33.33		1		6.67				2		33.33		4		30.77

		Census Tract Characteristics2

		Language Isolation3																				0.366										1.000										1.000

		Advantaged		21		46.67		24		54.55		0.759		10		41.67		9		56.25				7		46.67		8		53.33				4		66.67		7		53.85

		Disadvantaged		23		51.11		19		43.18				14		58.33		7		43.75				7		46.67		6		40.00				2		33.33		6		46.15

		Unknown		1		2.22		1		2.27				0		0.00		0		0.00				1		6.67		1		6.67				0		0.00		0		0.00

		Foreign Born4										0.694										0.433										1.000										1.000

		Advantaged		20		44.44		24		54.55				9		37.50		8		50.00				7		46.67		8		53.33				4		66.67		8		61.54

		Disadvantaged		24		53.33		19		43.18				15		62.50		8		50.00				7		46.67		6		40.00				2		33.33		5		38.46

		Unknown		1		2.22		1		2.27				0		0.00		0		0.00				1		6.67		1		6.67				0		0.00		0		0.00

		Educational Attainment5										0.833										0.698										1.000										0.617

		Advantaged		23		51.11		20		45.45				12		50.00		7		43.75				8		53.33		9		60				3		50.00		4		30.77

		Disadvantaged		21		46.67		23		52.27				12		50.00		9		56.25				6		40.00		5		33.33				3		50.00		9		69.23

		Unknown		1		2.22		1		2.27				0		0.00		0		0.00				1		6.67		1		6.67				0		0.00		0		0.00

		Poverty6										1.000										1.000										0.847										1.000

		Advantaged		22		48.89		22		50.00				12		50.00		8		50.00				7		46.67		9		60.00				3		50.00		5		38.46

		Disadvantaged		22		48.89		21		47.73				12		50.00		8		50.00				7		46.67		5		33.33				3		50.00		8		61.54

		Unknown		1		2.22		1		2.27				0		0.00		0		0.00				1		6.67		1		6.67				0		0.00		0		0.00

		1Chi-square test (or Fisher's exact test when expected count includes cells <5) for proportions

		2Census tract derived from patient address and divided based on the median value of characteristic among the study population.

		3Percentage of households in census tract where no member 14 years old and over (1) speaks only English or (2) speaks a non-English language and speaks English "very well." Disadvantaged: >4.5%.

		4Percentage of persons in census tract who are foreign born. Disadvantaged: >6.3%.

		5Percentage of persons 25 years and older without a high school degree or equivalent. Disadvantaged: >8.7%.

		6Percentage of persons below 100% poverty level. Disadvantaged: >9.3%.





Symptoms & Treatment

		Symptoms and Treatment

				All Malignancies										Brain/CNS Tumors										Hematologic Malignancies										Solid Tumors

				Cases
(N=45)				Controls
(N=44)				Test of proportions1		Cases
(N=24)				Controls
(N=16)				Test of proportions1		Cases
(N=15)				Controls
(N=15)				Test of proportions1		Cases
(N=6)				Controls
(N=13)				Test of proportions1

				N		%		N		%		P		N		%		N		%		P		N		%		N		%		P		N		%		N		%		P

		Treatment (within 30 days of diagnosis)

		Any										<.001										0.004										0.224										0.222

		No/Unknown		19		42.22		3		6.82				14		58.33		2		12.50				3		20.00		0		0.00				2		33.33		1		7.69

		Yes		26		57.78		41		93.18				10		41.67		14		87.50				12		80.00		15		100.00				4		66.67		12		92.31

		Surgery																				0.028										1.000										1.000

		No/Unknown		34		75.56		26		59.09		0.098		16		66.67		5		31.25				14		93.33		14		93.33				4		66.67		7		53.85

		Yes		11		24.44		18		40.91				8		33.33		11		68.75				1		6.67		1		6.67				2		33.33		6		46.15

		Chemotherapy										<.001										<.001										0.100										0.129

		No/Unknown		29		64.44		8		18.18				21		87.50		5		31.25				4		26.67		0		0.00				4		66.67		3		23.08

		Yes		16		35.56		36		81.82				3		12.50		11		68.75				11		73.33		15		100.00				2		33.33		10		76.92

		Radiation										0.249										0.059										1.000										1.000

		No/Unknown		39		86.67		34		77.27				21		87.50		9		56.25				13		86.67		14		93.33				5		83.33		11		84.62

		Yes		6		13.33		10		22.73				3		12.50		7		43.75				2		13.33		1		6.67				1		16.67		2		15.38

		Clinical Trial										<.001										0.002										0.128										0.3331

		No/Unknown		37		82.22		20		45.45				24		100.00		10		62.50				8		53.33		3		20.00				5		83.33		7		53.85

		Yes		8		17.78		24		54.55				0		0.00		6		37.50				7		46.67		12		80.00				1		16.67		6		46.15

		1Chi-square test (or Fisher's exact test when expected count <5) for proportions





Days from symptoms to care

		Days from First Symptoms to First Care



				Case				Control				T-test 2
P

		Variable		N		Mean		N		Mean

		Overall		39		29.41		35		9.77		0.074

		Type of Malignancy

		Brain/CNS		21		37.10		12		14.42		0.250

		Hematologic		13		21.31		11		9.00		0.191

		Solid		5		18.20		12		5.83		0.458

		Type of Insurance

		Private (only)		13		45.15		16		9.06		0.256

		Public (any)/Uninsured		13		22.62		12		6.42		0.075

		Unknown		13		20.46		7		17.14		0.738

		1ANOVA test compares mean number of days from first symptoms to first care across strata (e.g., type of malignancy) within a group (e.g., controls).

		 Italicized p-values in this column are from pairwise comparisons to the listed referent ("ref") category.

		2T-test compares mean number of days from first symptoms to first care between cases and controls within the same strata (e.g., hematologic malignancies).







Early Death Prospective Study

• Warning 
Shot Letter

• Phone Call
Enrollment

• RedCap 
Survey

• Primary 
Interview

• Chart 
Review

Caregiver
Interview 1

• PSS-SR
• Psychologist 

interview

Caregiver
Interview 2

Physician 
Interview

Lind … Green COMIRB protocol



Pediatric CNS Tumor Disparities
• SEER 18 registries since 2000
• 2000 census-based SES analysis except for insurance (2007-)
• Correlate characteristics with metastatic disease at diagnosis and 

overall survival

Fineberg, Zahedi … Green Sci Rep 2020



Extent of Disease at Diagnosis

Fineberg, Zahedi … Green Sci Rep 2020



Stratified Survival Analysis

Fineberg, Zahedi … Green Sci Rep 2020



CNS Tumor Disparities at CHCO Patient-Level
• Much more detail, ability to assess social determinants, treatment, 

diagnostic timing
• Black and other non-White race patients less likely to receive 

cytotoxic chemo and be enrolled on a clinical trial
• Patients with social concerns more likely to receive radiation, 

targeted chemotherapy, and any form of chemotherapy
• Black patients and those with social concerns with low-grade tumors 

experienced slower diagnosis
• Asian/PI patients and children living in rural areas had worse overall 

survival

Hilliard … Green, ASPHO 2022



Tumor Expression Based on Demographics

• Preliminary results indicate differences in immune pathway 
expression but not tumor expression based on race/ethnicity

• Further analysis ongoing

Aryanna Ryan, DU Master’s Capstone 2022



Interventions: Family Interviews
• Goal: Understand family/patient considerations 

in treatment discussions
• Qualitative interviews of families and/or patients 

at new diagnosis and recurrence
• Follow-up interviews several months later
• Interviews and analysis ongoing



Interventions: HeadSmart

• Created talk on timely diagnosis 
of pediatric brain tumors based 
on HeadSmart program

• Disseminated via live talk or 
recording to primary providers 
to disadvantaged pediatric 
populations across the state

• Pre-post analysis of knowledge

Pacheco … Green, ISPNO 2022



Summary: Childhood Cancer Disparity Causes

Identifying risk groups
Determining causes
Designing interventions

Beltrami … Green, Cancer Epi 2022



Other Ongoing Work and Next Steps

• COG Registries: Using CCRN and PEC data to study disparities 
in extent of disease at diagnosis in Hodgkin, STS, GCT, and 
retinoblastoma

• Pediatric cancer understanding in healthy teens
• Develop early death project toward early interventions
• HeadSmart-like national project
• Epidemiology/lab synergy:

• Understanding models
• Biological risk factor differences by race/ethnicity



• Engaging patient navigators as liaisons between patients and 
healthcare systems to address social determinants of health, 
improve screening

• Community partnerships: knowledge dissemination, trust building
• Diversification of healthcare workforce and representation in 

leadership/decision making
• Use of technology like text messaging, telehealth, and mobile 

screening
• Representation in biological models and genetic databases

Interventions in Adult Cancer



Adult/Peds Differences and Commonalities
• Differences:

• Cancer types and incidence
• Screening and lifestyle 

factors less relevant in 
pediatrics

• Commonalities
• Presence across cancers
• Multifactorial causes
• Many interventions

Rivera et al., Clin Chest Med 2023



Summary
• We have found racial, ethnic, and socioeconomic 

disparities almost everywhere we’ve looked in cancer.
• The causes differ across types but are multifactorial 

and involve pre-diagnostic, post-diagnostic, and 
biological factors

• Interventions are still developing and so far inadequate; 
need system-wide progress and community-based 
changes tailored to specific groups and problems
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