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Cancer health disparities are measurable remediable, but persis-
tent, differences in cancer-related quality of life or mortality
across groups of people. Health disparities are rooted in historical
injustices, including systemic racism (1), which, in turn, create
inequities in risk exposures and access to and quality of health
services (2-4).

In this issue of the Journal, Cancer Intervention and
Surveillance Modeling Network (CISNET) researchers collabo-
rated on population simulation models to evaluate how interven-
tions across the cancer care continuum contribute to mortality
disparities between Black people and the overall US population
(Figure 1). Across racial and ethnic groups currently defined in
Surveillance, Epidemiology, and End Results Program data, Black
people have the highest cancer mortality rate and the Asian and
Pacific Islander group the lowest (5). Encouragingly, the overall
US cancer mortality rate declined by 33% from 1991 to 2020 (4,5),
with improvements across all racial and ethnic groups along with
the narrowing of the gap across groups, overall and among can-
cers with a Grade A or B screening recommendation from the US
Preventive Services Task Force (USPSTF) (Figure 1) (5). However,
the progress is heterogenous across cancer sites; mortality dis-
parities are largest for lung and smallest for cervical cancer (5).
Nonetheless, these trends are promising and point to opportuni-
ties to optimize care along the cancer care continuum (Figure 2).
Further, evidence on eliminating disparities between Black and
White people in both incidence and mortality for colorectal can-
cer using sustained, coordinated efforts across the cancer care
continuum is a strong catalyst for future progress (6).

Cancer health equity and frameworks for
modeling cancer health disparities
The modeling studies in this issue were guided by an antiracism
framework with the goal of identifying strategies to advance
health equity among Black people and beyond. Health equity is
the “absence of unfair, avoidable or remediable differences [in
health-promoting opportunities and health outcomes] among
groups of people.” (7) It means that everyone has a fair opportu-
nity to receive the best quality of cancer preventive and treat-
ment services possible, and no one is disadvantaged by social,

economic and structural barriers. Equity connotes cancer health
(across the care continuum) that is not undermined by racism
and other “isms” or social and/or societal injustices. It presumes
evidence-based health services are delivered equally for everyone
while consistently identifying and addressing adverse drivers of
health so that people are not returned to conditions that made
them sick(er) (8). This framing reflects the complexity and multi-
dimensionality of cancer health disparities and can serve as the
undergirding for modeling studies. It builds on the interconnect-
edness among the cancer care continuum, the social-ecological
model, and carcinogenic processes (Figure 2). Doing so positions
the CISNET model as an indispensable resource for advancing
the National Cancer Plan and the Cancer Moonshot goal of reduc-
ing “the cancer death rate by half within 25 years.”

To assess cancer health disparities, the analyses in this issue
of the Journal used hypothesized pathways that may plausibly
manifest as differences, according to race, in cancer stage, bio-
markers, or aggressiveness. Such assumptions are plausible given
racism’s potential direct and indirect effects on biological mecha-
nisms across the continuum of carcinogenesis. The effects of rac-
ism across the cancer care continuum were conceptualized using
a framework that mirrors the SEM or multilevel model. The SEM
considers factors at societal, organization, community, interper-
sonal, and individual levels (see Figure 2) (9). Thus, racism could
be also decomposed into individual (internalized), interpersonal,
institutional, community (eg, redlining and targeted marketing
practices), and societal (structural) levels.

Data limitations in modeling cancer health
disparities
The types of studies presented in this issue of the Journal seek to
be more than just an exercise in simulations but used available
data on Black people on outcomes across the cancer care contin-
uum. The models reported in this issue of the Journal relied on
national registries, trials, and large observation studies for inputs.
However, national registries have varying levels of completeness
and disaggregation according to sex, race, and ethnicity (which
may be imputed) and do not have data on precancerous condi-
tions like adenomatous polyps or high-grade cervical neoplasia.
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Also, Black and other marginalized populations are typically
underrepresented in clinical trials because of noninclusive
research practices and practices of labeling many in underre-
sourced communities as “hard-to-reach” (10). Despite well-
documented disparities (5), data are often sparse or lacking on dis-
ease outcomes related to educational attainment, income, insur-
ance status, sexual and gender minority, and geography making it
difficult to evaluate intersections of social identities that are crit-
ical for a fuller understanding of cancer health disparities.

The cancer care continuum as an anchor for
modeling cancer health disparities
The cancer care continuum (9) is foundational to the National
Cancer Plan (11) and the USPSTF’s analytic framework (12) and is

essential for modeling cancer health disparities. For instance,
risk assessment (Figure 2) enables risk reduction (such as smok-
ing cessation), screening, or interception. It helps guide people to
the right care, including timely diagnostic services for people
with cancer-related symptoms. A consequence of systemic rac-
ism, including residential segregation, is the clustering of cancer
risk from environmental exposures and restricted access to
healthful resources among people in groups that are socially and
economically disadvantaged. At the same time, biological conse-
quences of chronic stress and factors related to access, delivery,
and quality of health services may exacerbate primary risk fac-
tors (12). The lack of inclusive research practices contributes to
underrepresentation in the evidence base and creates potential
biases in risk assessment tools used in clinical decision making.
For instance, despite higher smoking prevalence and a higher
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Figure 1. Absolute cancer mortality rate difference across racial and ethnic groups in the United States over time, Surveillance, Epidemiology, and End
Results (SEER) (2000-2020). A) Males. B) Females. Based on SEER program data. The lines depict the difference between the rate in the racial/ethnic
group with the lowest (best) and the group with the highest (worst) mortality rates (per 100 000) for each cancer type or overall rate in each year.
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lung cancer death rate, disproportionately fewer Black than
White males (15.1% vs 19.7%) and females (7.6% vs 14.9%) may
be eligible for lung cancer screening even with revised eligibility
criteria (13). This is likely compounded by potential differences in
the completeness and accuracy of information (eg, smoking his-
tory) in the electronic health record.

Delivery of evidence-based preventive and therapeutic inter-
ventions is critical for optimizing cancer health (10,12). People in
groups that are socially or economically disadvantaged have
lower rates of cancer screening and follow-up and lower quality
of care (14). The CISNET models use observed data from large
screening studies to measure screening test delivery among Black
people. The results suggest differences in the effects of screening
delivery on mortality disparities across cancer sites based on
whether screening can have a preventive effect through removal
of precancerous lesions (eg, cervical and colorectal cancers) and
based on receipt of effective therapy (eg, lung cancer). Those find-
ings are consistent with the pattern of narrowing disparities in
mortality over time for cancers with guideline-recommended
screening strategies but should be interpreted with caution given
limited data. Also, data are limited on downstream care after
screening, and there is substantial heterogeneity in health experi-
ences among people of African ancestry. Additionally, the analy-
sis did not consider community context or influences of
concurrent social identities.

Few studies focus on the transitions across the care contin-
uum, including the quality of an examination or timeliness in

follow-up testing for an abnormal screening result (15). In one
health-care system research network, Black females were less
likely to receive follow-up for abnormal mammograms (16), but
data are limited from other settings. There are substantial varia-
tions in timeliness of follow-up of a positive fecal test (17). As
noted by the USPSTF, “positive results on . . . screening tests
require follow-up . . . for the screening benefits to be achieved.”
(18) In this issue of the Journal, the CISNET cervical cancer mod-
eling reports that 12.7% of the modeled mortality disparities
between Black women and the overall population were from
delays in follow-up, reinforcing the need for accurate data across
the care continuum to inform future analyses.

In the CISNET models, the quality of therapy explained up to
three-quarters of the mortality disparities in cancer sites with
established effective treatment. Like other parts of the contin-
uum, the delivery of cancer treatment is complex and has well-
documented variations that disproportionately affect people
from groups that are socially disadvantaged (10). Although
guideline-concordance is often used as a summative measure of
treatment quality, the accuracy and completeness of treatment
information is limited and often sparse in Black populations.

It should be recognized that the cancer care continuum as
depicted in Figure 2 is a convenient simplification. It should
be adapted for individual cancers and care pathways. Expanded
elements such as screening process steps described by
Selby et al. (19) and Doubeni et al. (20) should be incorporated as
appropriate.

Social ecological or
mul�level modela

Cancer care
continuumb

Carcinogenic
processes

Figure 2. Depiction of the cancer care continuum and interrelationship to the carcinogenic process and the social-ecological model. aThe levels of the
social-ecological or multilevel model as shown encompass factors at societal (policies, laws, health-care policies); organization (location, capabilities,
barriers, methods of service delivery such as direct outreach, tracking and monitoring systems, language assistance); community (resources,
availability of services), interpersonal (family, social networks, patient–clinician or provider relationships, stigma); and individual (biological
vulnerability, comorbid conditions, environmental, social, cultural, values, and preference) levels. bThe cancer care continuum as shown is a
simplication and varies across cancer types and the care pathway used. It also involves interfaces and transitions across care steps or care settings.
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Implications for future modeling
Modeling has been used extensively to inform screening recom-
mendations (18), screening delivery (21), and coverage decisions
(22) and to evaluate gaps in care (eg, timeliness of follow-up) (23),
capacity and quality (24), and service disruptions (eg, COVID-19
pandemic) (25). Models use multiple birth cohorts across calen-
dar periods and can capture changes over time in demographics,
risk factors (eg, smoking), and therapies. Models can specify
population-specific biological pathways where plausible, such as
location of colorectal cancers or molecular subtypes of breast
cancer. The routine inclusion of life expectancy and deaths
averted in CISNET models enables applications to disparities.
However, many considerations are needed as researchers apply
health equity frameworks.

The extension of modeling to racism is a critical frontier.
However, to meaningfully inform policy decision making, the
studies need to integrate racism’s multilevel structure as well as
the direct and collateral costs of inaction. It requires data and/or
methods beyond what is currently presented.

As noted above, there is a paucity of nationally representative
data for evaluating the cancer care continuum across multiple
population groups. There is limited evidence on interventions with
demonstrated reductions in health disparities as well as the time
horizon for realizing improvements across cancers, contexts, and
points of intervention. A particular area of concern is the potential
for biases from using information from flawed data systems. As
pointed out in the paper by Trentham-Dietz and colleagues in this
issue of the Journal, electronic health records data contain limited
information on people with restricted access to health care.

In the CISNET models, race is used as a proxy measure in por-
traying events along the cancer control continuum because of
data limitations. However, this approach could serve to encode
historical biases into the modeling and perpetuate disparities in
survival and life expectancy. However, alternatives are limited
and the perfect can become the enemy of good as long as inter-
pretations are qualified.

One size does not fit all, particularly in the era of precision
health care. Thus, race-specific clinical guidelines has been an
area of ongoing debate. For instance, the USPSTF considered low-
ering age to initiate colorectal cancer screening only in Black peo-
ple but instead expanded the age for everyone based on CISNET
modeling and empirical evidence, albeit limited, showing lack of
differential effectiveness according to race (18). There are many
other arguments against race-specific recommendations, includ-
ing assigning biological meaning to race rather than using risk
factors or underlying drivers of inequities as the basis for risk
assessment. For instance, biases in current lung screening eligi-
bility likely stem from limited understanding of the relation of
smoking intensity and duration with risk. Race-based recommen-
dations also ignore social groupings other than race that experi-
ence similar levels of risk or disparities. As illustrated in the body
of CISNET research in this issue of the Journal, a major driver of
disparities is the knowledge-translation, implementation, or
discovery-delivery disconnect (2,10). Thus, expanding screening
eligibility criteria does not improve disparities in the absence of
effective strategies to improve delivery of evidence-based health
services in Black or other marginalized populations.

There are several indirect ways to mitigate the role of systemic
racism in disparities across the continuum of cancer care.
Evidence suggests that interventions may not be effective or pro-
vide long-term benefit if used in isolation. Thus, rather than out-
put single interventions, modeling could provide the needed

components of an intervention strategy for specified contexts.
Because benefits of disease prevention and treatment are predi-
cated on effectiveness, disparities may be more pronounced in
clinical settings with high potential for improved health out-
comes. Such assumptions could be evaluated along with poten-
tial mitigations. In that vein, there are current opportunities to
model the impact of the recent Centers for Medicare and
Medicaid Services coverage decision that “non-invasive, stool-
based test and the follow-on colonoscopy are both part of a con-
tinuum of a complete CRC [colorectal cancer] screening” as well
as phased implementation of waivers of coinsurance for polypec-
tomy, biopsy, pathology, and anesthesia fees (26,27).

The analyses in this issue of the Journal focused predomi-
nantly on comparing Black people to the overall population.
Although comparisons are typically made to the largest popula-
tion group (ie, White people) in most studies, an ideal state is not
often known. Counterfactual assumptions could be made to
specify the best life expectancy across all groups as the expected
outcome and thus use the best performing group as the compara-
tor (Figure 1).

Cancer health disparities result from complex social and
structural inequities across cancer care and disease continua
through multifactorial, multidimensional influences with
changes over time that may be difficult to characterize accu-
rately. The analyses in this issue of the Journal, which are based
on an antiracism framework, represent a great starting point for
CISNET to inform how interventions may decrease cancer health
disparities across major cancer sites. Models can more fully
inform decisions on mitigating disparities that would advance
the National Cancer Plan and Cancer Moonshot goals by using
strong conceptual frameworks, filling existing data gaps, and
incorporating new advances in cancer control. To gain a more
comprehensive understanding, future endeavors could be
expanded to other social groups, including groups defined by
intersections of multiple social, stigmatized, or marginalized
identities.

Data availability
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Information on racial/ethnic differences in incidence and mortal-
ity are publically available from https://seer.cancer.gov/statis-
tics-network/explorer/.
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