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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
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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
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Lung Cancer

« Minority racial, ethnic, and < S — N
rural populations bear the
maijority of lung cancer
mortality burden

* Less referral to smoking e
cessation programs it g e, s
. R = Social norms and stipma
» Higher exposure to air T
E————
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Breast Cancer

« Multiple risk factors lead to disparities in breast
cancer

« BRCAT1 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
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Colon Cancer

« Disparities in colon cancer
Incidence emerged when
screening became widely
available, suggesting a
cause.

* Mortality is highest among
Black patients compared
to other races
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Prostate Cancer

 Few Black men involved in screening/PSA studies
* Increased incidence of aggressive/metastatic disease; largest disparities
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Childhood Cancer Disparities

e
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Cancer Type Ethnic/Raclal Disparities EES Disparicies

Hematologic Malignancies

ALL Black, Hispande, & Nathve Ameriean bave worse 05 compared 1o White children [8-11]. Aslan Lower SES s sssociated with poorer recurmence-
American children can eltber have worse [B] or similar [9] 05 compared to White children. free and 5 5,7 29-30].

AML Black children have worse 06 compared to White children [10,12). Hispanic children hve no Lower 5ES Is imsociated with poorer recumence-

Hodgkin Lymphoma

HNon-Hodgidn Lymphoma

difference in OF compared o whize children [12].

05 differences have been mived bemwesn non-White and White childeen; some stodies fund nio
difference |10, while gihers found a difference [13,74). Poorer 05 in Black adolescents hs been
mated [100

Mo difference in 05 found [13].

Central Nervous Systesn Tumaors

General ONS
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Rern| Cancer

Testicular Cancer

well-differentiated thyroid

CamCer
Rhabdamyosarcoma
Otesareama
Flbrosarcome

Peripheral Merve Tumars

Baligrant Germ Cell

Mon-White children have worse OF compared to White children [15-18].
Hispanic, Black, and Astan American children bave worse 05 campared to White childeen [19].
Non-White children have worse 0F compared to White children [18].

Mo difference in OF found [18]

Hispanic and Black children have worse OF compared to White children
Hispanic children have worse OF compared to white chibdren [25)
Black children have worse 06 compared to Whits children [21).
Hispanic, Black, and Aslen Anzerican children hove a higher lkelthood of death compared 1o
White children [22]. Black children have worse OS compared to White chdldren [22].

Hispanic children have worse 06 [ 23,24) compared to non-Hispanics. Black children have bower
05 compared to White chdldren [24).
Black children have worse OF compared to White children [25).

Black and Hispanic AYAs had deloys in core compared to white A¥As [Z7].

Hispanie, Black, and Asien Amerizan AYAs have worse 06 companed to White AVAs 28],
Mot stodied in reviewed references

Mot stodied in reviewed referenoes
Mot stodied in reviewed referennes
Mot stadied in reviewed references
Mot stodied in reviewed references
Mot stodied in reviewed referenoes
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free and 05 |57 29-31].
Mo or privace insoranee sssoclated with poorer 05
for AYAs [30)

Not studied In reviewed references

Lower SES &5 sssoclaied with worse OF [17].
Not studied o reviewed references

For A¥As, insurance status is o predictor of 05
Jol

Lower SES I sesociated with worse 05 [32].

Mot studied In reviewed references

Mot studied In reviewed references

AYAs with beneer SEE have worse OF [21].
AYAs with bower SES have worse OF [13,36].

Lower SES s msociated with more imvastve
disesse (23 24).

Lower SES &5 sssoclated with worse OF |
AYAs with bonwer SES have worse 05 [35).
Lower SES |s assocfared with lack of creatment and
significant delays in treatment [27].

Lower SES I sesociated with worse 05 [28].
Lower SES Is assoclated with advanced stage of
disense ot dingnosis [33].

AYAs with boneer SES hawe worse 05 [13,3

AYAs with beneer SES have worse (5 [32),
AYA Insurence status Is a predicior of 05 |30
AYA Insurance statos Is a predictor of OS5 [20].
AYA Insarance statos Is a predictor of 05 [20].
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Access to Care in Retinoblastoma
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Disparities in Bone Tumors a

+ SEER study 2004-2015 5 -

« Osteosarcoma: B = 121

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

 Public insurance patients have increased C o
odds of death i 2
. . DELAY -

« Ewing sarcoma: Non-white adolescents and ! 12
adolescents in high areas of poverty with S
metastatic disease have higher odds of D
d e at h |:| First care lc\)/lt:tr::tt;]iinl::reakout B ’ I g

. . . . seeking I (X if avoided)

* Tlme (bIOIOgy) VS_ delay (SOCIOeconom|C)? R_ateofTumorSize In.crease Low |Standard | Standard

Time from Care Seeking to Dx | Standard | Standard | Delayed
Time from SxOnset to Dx Long |Standard|{ Long
Metastases at Dx? No No Yes
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Early Death in Childhood Cancer

HE"I"I.:'II\".‘I&'._'!C".‘H l'._'i"".:'l""CE'ﬂ" NS TwmarsT bk Twmars T
Crude Adpustac Cruge Adpusted Crude Adusted
Varalie OR OR 5% Cl = OR O %% O I OR OR ®% Ol =
s, WeaE
<1 436 432 27610678 <001 1830 1855 957103453 <001 798 534 241101183 <001
14 075 0768 051115 134 2m 284 15210531 <001 184 123 055 p 304 557
55 078 079 0501122 785 175 173 088338 M0 127 070 0N 234 =81
10-14 Red Red et Red Aed Ret Ret et R Red Rl Ret
[ 1518 168 176 124 to 251 M2 206 210 1.04 to 424 08| 170 188 0770372 182
Race
WVinte Het Fet Hed Hed Fet Hed Fet
Hiack 133 168 113 to249 010 172 188 1.03 to 3.44 041
CHnes 115 144 0541219 a1 135 115 055238 718
Ethrscty
5 ag Fest Rt Hedt Hed Hed Hed Hest
Fﬁff 157 148  1.10t0 199 M8 204 166 116 to 2.37 Hﬁ]ﬂ
I
Adhvantaged Fet Fed Red Hed
| Dsatvantaged 141 151 107 to 2.14 019 |

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

Case Control T-test 2
Variable N Mean N Mean P

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
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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

* RedCap
Survey -
O - Primary Caregiver PSSR
) : ) » Psychologist
Interview 1 Interview Interview 2 interview
* Chart
Review
* Warning
Shot Letter
* Phone Call

Physician
Interview
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Pediatric CNS Tumor Disparities

e SEER 18 registries since 2000
e 2000 census-based SES analysis except for insurance (2007-)

o Correlate characteristics with metastatic disease at diagnosis and
overall survival

Year of Diagnosis 099 |(0.97, L.01) 0.2321 0.99 (097,100) | 0.1021 099 |(097,0L00) |0.1409
Pernale (ref) L15 |(Loo, 1.33) 0.0529 L13 (098,131) | 00936 114 |ow,137) | 00896
e ret) 139 | {L14, L70) 00014 | 136 (LILL6T) | 0.0035 129 |(1oa,159) | 0.0206
ek 109 | {0E3, 143) 0.5329 L (083,143 05243 106 |(0.80,1.40) | 06765
e (re0) 136 |(L1e, L60) 0.0002 | 1.33 (113,157 | 0.0006 129 |(L08153) |0.0051
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Extent of Disease at Diagnosis

Year of Diagnosis (continuous) 0.97 (0.95, 0.99) 0.0145 0.97 (0.95, 0.99) 0.0148
Female (ref) 208 27.35%

Male 988 24.09% .84 (0.67, 1.04) 0.1129 0.84 (0.67, 1.04) 0111a
gﬂf (ref) s | oaaee {089 | (063,125 |05097 093 | (0.65,131) |0.6653
Other 117 Sl 0.94 (0.62,1.42) |07645 |091 | (0.59,1.38) |0.6520
Non-Hispanic (ref) 1294 23.88%

Hispanic 502 20.88% 1.32 (1.03, 1.68) 0.0272 1.25 (0.96, 1.63) 00905
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Stratified Survival Analysis

Year of Tagnosts 100 | (098,102 |0.7188 099 [(097,001) |03675 099 [(ne7 Lo |03839
Male vs. Fernale (ref) 112 [(oe4, 133 [o213 109 [(092,130) |0.3305 109 |(091,1.29) 03554
Black vs. White Race {ref) 135 [(Lo7 L7y |03 126 | (099, 161) |0.0816 124 | (096, 159) |0.0954
ther vs. White Race (ref) 114 | (082,157 |0.4421 Li6 | (084, 181) [0.3745 111 | (080,155 |os292
Hispanic vs. Non-Hispanic Ethnicity (ref} 136 [(L12,166) |0.0023 132 [(L0& 162) |0.0064 127 (102, 157) |0.0304

SCHOOL OF MEDICINE

FOUNDATION

Year of Diagnosls 097 [(no4, 1007 |0.0346 097 | (094 1.00) | 00285 096 (093 1.00) [00265
Male vs. Female (ref) 124 | {0%9a, 1.62) 0.09%56 1L.24 | (095, 1.al) 01120 130 | (100, 1.70) o495
Bladk vs. White Race (ref) 153 | (l.04, 2.25) 00313 163 | (L10,2.41) 00144 141 | (093, 214) 01026
Other vs. White Race (ref) L4 |foed, 170) | 08701 100 | (060,165 | 089970 100 | (060, 1.68) | 09852
Hispanic vs. Non-Hispanic Ethnicity {ref} 135 [¢L0o2, 1800 | 0.0351 136 |(L02,1.81) |0.0335 138 [(ron 188 | 0o4e2
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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/Pl patients and children living in rural areas had worse overall
survival
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Tumor Expression Based on Demographics

Initial RNA seq
genes total: 66,089

Total patients with
RNA seq data: 420

Combine
Race/Ethnicity Data
Patients with with RNA seq;

Racial/Ethnic Data Remove duplicates Patients with UPNs Overflow, underflow,
and RNAseq data [ of patient or RNA - el and Racial/Ethnic [N and duplicate RNA seq
Final Total: 239 seq that does not Data Total: 1,121 genes were removed

aSSOCL‘JaFt’T\IW‘th a Total genes left:36,841

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

* Further analysis ongoing
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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
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Interventions: HeadSmart

00600 ==
0060

» Created talk on timely diagnosis
of pediatric brain tumors based

on HeadSmart program fo- ‘ : |ﬁ
 Disseminated via live talk or 25 L 2B
recording to primary providers 8] = e 8. 7
to disadvantaged pediatric HB == E
populations across the state i <
. & r 0 Y T
 Pre-post analysis of knowledge e e Pre_poa
Figure 1. Unpaired Figure 2. Paired
knowledge scores for knowledge scores for
° THE providers taking the pre- providers taking both the
O e osoital oo @T SDCSOTCEHESQ}EOf Pediatrics %Xg;?:: and post-assessment pre- and post-assessment
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Summary: Childhood Cancer Disparity Causes

Biological
and Genetic
Differences

Clinical Trial
Access and
Representation

Cultural
Beliefs

Implicit Bias

Identifying risk groups l

—
- Therapy -
(™| Adherence >| Racial and
x . > Ethinic
S " Disparities in
etermining causes ;
Language _ | Understanding |
Barriers of Cancer | || f
D . . . t t.
esigning interventions | |
- Care
|
A
Lower
Education Socioeconomic
Level S - Status
| Disparities in
Survival
Insurance T
Status
Lower
Income Level
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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
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Interventions in Adult Cancer

« 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
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Adult/Peds Differences and Commonalities

O
'¥Children’s Hospital Colorado

Differences:
« Cancer types and incidence

» Screening and lifestyle
factors less relevant in
pediatrics

Commonalities
* Presence across cancers
* Multifactorial causes
* Many interventions

@]‘ Department of Pediatrics
SCHOOL OF MEDICINE

UNIVERSITY OF COLORADO ANSCHUTZ MEDICAL CAMPUS

CBPR Principles

lementing CBPR Principles in This Proposal

Commun ity identifies a health concern

Communities across the country consistently
identify the urgent need 1o enhance cancer
screening interventions among high-risk
individuals expenenc reater burden

Community shares leadership to guide
decision-making

The community participates in all phases of
research or implementation of programs and
outreach

Community is engaged in intervention design

Communities provide feedback on all aspects of
the intervention ensuring the cultural and
linguistic congruency needed to impact the
disparities in the lung cancer continuum

Commun ity guides researchers to effective
redrutment $tr l'ltglEl

The community guides the proposed referral
methods, induding collaborating with local
community-based organizations and
community health centers 1o reach the
communities in greatest need of access to lung
cancer Care

Community collaborates in interpreting
findings

Continuously sharing the results with the
community. The presence of the community
voice will expand the understanding of the
progress and help troubleshoot bamiers or
limitations over time.

Commun ity collaborates in diseminating
of the intervention

The community partners in defining and
implementing dissemination activities in both
academic, health care, and commun ity
settings.

Abbrewation CBPR, community-based participatory reseanch
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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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Summary

* We have found racial, ethnic, and socioeconomic
disparities almost everywhere we’ve looked in cancer.
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changes tailored to specific groups and problems

THE
8 O @T Department of Pediatrics Morgan
'{Children’s Hospital Colorado =~ \—=/ sCHOOL OF MEDICINE éUdNaDmgN

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO "

eeeeeeeeeeeeeeeeeeeeee




	Reducing Cancer Disparities Based on Race and Ethnicity
	Slide Number 2
	Slide Number 3
	Lung Cancer
	Breast Cancer
	Colon Cancer
	Prostate Cancer
	Childhood Cancer Disparities
	Slide Number 9
	Disparities in Bone Tumors
	Slide Number 11
	Slide Number 12
	Early Death Prospective Study
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Summary: Childhood Cancer Disparity Causes
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

