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Introduction

Cancer has emerged as a significant public health problem worldwide, and trends suggest
that low- or middle-income countries (LMICs) will experience a substantial increase in
cancer burden by the year 2040 (1). In the United States (U.S.), over 1.8 million people are
diagnosed annually with cancer, and nearly 610,000 people will die from their disease in
2023 alone (2). Despite recent advances in cancer diagnosis and therapy, the prognosis for
many malignancies remains poor, and this is particularly true for certain racial and ethnic
groups, who often see increased cancer incidence, prevalence, mortality, and disease burden
(3-5).

Genetic and biological risk factors contribute to many different cancer health disparities.
Biological factors include racial or ethnic ancestry, genomic or cytogenetic alterations,
chronic infections, and environmental exposures involving birthplace. However, there are
also non-biological factors that play a role in cancer risk and outcomes. Non-biological
factors such as socioeconomic status (SES), lower education or income levels, lack of health
insurance, and geographic location can restrict health care access (5). Thus, improved access
to care for underserved populations could dramatically affect cancer incidence rates and
outcomes.
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Importantly, sociodemographic factors are linked to both health care quality and delivery,
and can influence where a patient receives cancer diagnosis and treatment. In this
commentary, we reflect on the status of cancer health disparities in the U.S., and how they
are impacted by facility type and volume in underserved minority populations.

Factors influencing cancer health disparities in the U.S.

Health disparities are defined as variations in the incidence, prevalence, mortality, and
burden of diseases among specific population groups. Cancer health disparities describe the
differences in cancer outcomes among those various groups. These are measured in terms of
cancer incidence, prevalence, stage at diagnosis, time to treatment, morbidity and mortality,
screening rates, survivorship, and quality of life. The populations most often affected by
health disparities are minority groups, defined as a subgroup with unique social, religious,
ethnic, racial, or other characteristics that differ from the majority. This includes groups
subjected to oppression or discrimination by those in more powerful positions, regardless of
whether the group is a numerical minority.

Cancer health disparities affecting diverse U.S. populations result from an interplay between
numerous different biological and non-biological factors. Health disparities research has
shifted from single-dimension models to more complex frameworks that incorporate a
number of factors, including biological, behavioral, physical environmental, sociocultural
environment, and health care systems. Here, we briefly outline some known biological and
non-biological factors contributing to cancer health disparities in U.S. minority populations.

Biological factors

Substantial evidence suggests that the unequal cancer burden among minority populations
can be partially explained by genetic ancestry (6). Cancer is a genetic disease, and genome-
wide association studies (GWAS) have discovered loci associated with increased risk.
However, while genomic changes could explain the etiology behind any given cancer, it fails
to paint the entire picture regarding cancer health disparities. The slow rate of progress in
cancer health disparity research is partly due to the lack of data, biospecimens, and funding
available to study diverse populations.

In addition to genomic alterations, some cancer health disparities are attributed to
differential incidences of certain diseases by race or ethnicity. /n utero cytomegalovirus
(CMV) infection leads to the development of childhood acute lymphoblastic leukemia
(ALL). Hispanic children are disproportionately affected, with nearly six times the risk
for blast cell conversion to ALL compared with non-Hispanic White children (7). Another
example is hepatocellular carcinoma (HCC), with hepatitis C as one of the primary drivers
of tumor formation. Black and Hispanic patients are less likely to have opportunities to
undergo curative antiviral therapy (8).

Studies also suggest that cancer incidence and mortality in diverse populations can be
further stratified by place of birth. For instance, in breast cancer and prostate cancer,
incidence and survival differ among Latin American countries (9). Differences have also
been documented for populations of African Americans/Blacks, including U.S.-Blacks,
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Jamaicans, and Haitians (10). These data suggest that behavioral practices (e.g., reproductive
behavior including mode of delivery and breastfeeding, changes in diet, smoking) or
environmental exposures that are more common in the U.S. could lead to biological
differences that affect cancer outcomes.

Non-biological factors

Low SES patients tend to present later in their disease progression, likely due to barriers for
health care utilization, including delays in screening, diagnosis, and appropriate treatment
(11). Insurance status is also strongly correlated with health outcomes, and patients without
health insurance or on Medicaid have higher mortality rates compared to those with private
insurance (12). This survival disparity is also present between married and unmarried
populations, with married patients having better overall survival than unmarried (including
single, divorced, and widowed) patients (13). Patients living in rural areas, along the U.S.-
Mexico border, and long distances from a comprehensive cancer center likewise tend to have
worse prognoses (4,5,14). In all of these groups (low income, low education, uninsured,
unmarried, and rural or border population), patients are more likely to present later in their
disease progression. They are less likely to receive treatment for their conditions compared
with high-income, educated, privately insured, or married patients (15). Approaches to
combat these observed cancer health disparities should focus on the complex interaction
between both biological and non-biological factors (summarized in Figure 1).

Facility type and cancer outcomes in the U.S.

In addition to the biological and non-biological factors listed above, characteristics of the
treatment facility also impact survival. Indeed, adult cancer patients who received initial
therapy at a National Cancer Institute-designated Comprehensive Cancer Center (NCICCC)
had superior survival compared with patients who received therapy at a non-NCICCC
facility (16). Similarly, short- and long-term survival after complex cancer therapies were
superior at top-ranked hospitals compared with affiliates of such institutions (17). Studies
have shown a strong correlation between increasing patient volumes and better outcomes in
many different diseases (18). For acute myeloid leukemia (AML) patients, mortality rates
were significantly higher in low-volume compared with high-volume cancer centers (19).
Another study showed that predictors of in-hospital death or discharge of AML patients to
hospice included lower hospital volume combined with older age and geographic location
(20). Additionally, AML patients treated in a community setting have worse outcomes than
those treated at an academic center (21).

Hospital facilities have been shown by several groups to impact patient outcomes after
cancer surgery (18). For cancers that can be treated with curative radiation therapy, treatment
at a high-volume facility was associated with improved survival (22). It should be noted that
cancers with the greatest benefit from high-volume facilities were those with the highest
number of cancer-related deaths, including cancers of the pancreas, esophagus, and brain
(23). Select studies have shown poorer survival at large institutions, possibly due to the
complexity of patients referred to and treated at these centers (24).
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A recent article published in Annals of Cancer Epidemiology outlined the impact of facility
type and volume on outcomes for patients with AML (25). Their primary objective was

to evaluate the impact of treatment facility type and volume on time to treatment. Their
secondary objective assessed the impact of these same facility characteristics on overall
survival, receipt of chemotherapy, allogeneic hematopoietic stem cell transplant, and/or
receipt of palliative care. Altogether, they showed that low-volume facilities had a shorter
time to treatment than high-volume facilities. However, the faster time to treatment observed
at low-volume facilities did not lead to improved clinical outcomes. Overall survival was
significantly higher at academic centers compared with all other facility types, and worse at
low-volume compared with high-volume facilities. Patients at academic centers had a higher
odds of treatment with chemotherapy and allogeneic stem cell transplantation, whereas
low-volume facilities had a greater likelihood of referral to palliative care (25). Altogether,
the authors demonstrated that high-volume facilities and academic centers had better
overall survival, and a greater likelihood of treatment with chemotherapy and allogeneic
hematopoietic stem cell transplantation. They further showed that Black race and Hispanic
ethnicity correlated with differences in time to treatment, overall survival, and receipt of
certain therapies, with largely worse outcomes (25). In general, they reasoned that resource-
rich facilities have more experience with managing treatment-related complications, and
have better access to novel treatment options in the form of clinical trials. These findings
highlight the need to improve health care access at multiple levels, in order to reduce

and eliminate cancer health disparities in U.S. minority populations. Further investigation

is warranted to not only describe the cancer disparities based on treatment facilities, but
also identify ways to address them. Financial barriers, health care economics, the inability
to recruit qualified personnel, resistance to change or skepticism of novel treatments, and
differences in the patient population could all play a role.

Concluding remarks

A combination of biological and non-biological factors contributes to cancer health
disparities in U.S. minority populations, and a comprehensive approach to treatment and
prevention is necessary. Biological factors include genetic ancestry, chronic infections, and
environmental exposures involving birthplace. Non-biological factors such as education,
income, insurance status, marital status, facility type, and volume are associated with
differences in survival in many cancers, including blood cancers and solid tumors. While
low levels of education, low income, being uninsured or on Medicaid, being unmarried, and
treatment at low-volume facilities are each independently associated with worse outcomes, it
seems that these factors compound on one another in a synergistic way. Additionally, these
variables are more likely to occur together than they are apart. For example, married patients
are more likely to have health insurance and have a higher household income. Less clear
variables may also contribute to the differences in survival, especially for those associated
with lower income. People with a lower income have different stressors, environments, and
behaviors than those with a higher income.

Patients face numerous barriers when attempting to access health care, which is often
magnified for low-income populations. The cost of health care is a barrier for many people,
which is a limiting factor for accessing care. While lack of health insurance creates a
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large hurdle, some may experience hardship in paying for health care, even with insurance.
Patients may delay care due to an inability to pay a copay or deductible. A lack of reliable
transportation may also limit access to health care. Lower-income patients often rely on
public transportation, carpooling, walking, or biking. Additionally, when receiving care at a
hospital or clinic, patients must ask for time off from work and often need to find childcare
during those hours. These factors may cause a delay in care, resulting in advanced disease
at the time of diagnosis. We cannot forget the other variables that contribute to survival
differences, including diet, exercise habits, stress levels, social relationships, language
barriers, and feelings of control and autonomy. The end goal of achieving health care equity
for all requires addressing these disparities with a consideration of both non-biological and
biological contributors, from economic stability, education, health care access, and social
support, to the environment, genomic alterations, ancestry lineage, infections, and facility

type.
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Figure 1.
Biological and non-biological factors contributing to cancer health disparities in U.S.

minority populations. Biological and non-biological factors interact with each other in a way
that can significantly impact health outcomes for patients. Non-biological factors (left) that
contribute to cancer health disparities in U.S. minority populations include lower income
and SES, facility type and volume, or a lack of health insurance or social support. Biological
factors (right) include chronic infections, racial/ethnic ancestry, genomic alterations, and
environmental exposures. Each of these variables affect health independently, but often
occur together to increase negative outcomes. SES, socioeconomic status.
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