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In this issue of Cancer, Kehm et al1 report on racial and ethnic differences in childhood 

cancer survival and quantify how socioeconomic status (SES) mediates these disparities. 

They show that SES accounts for 28% to 73% of racial and ethnic disparities for several 

childhood cancers, including acute lymphoblastic leukemia (ALL), acute myeloid leukemia 

(AML), neuroblastoma, and non-Hodgkin lymphoma. In addition, the authors note that there 

are still statistically significant racial and ethnic disparities in survival independent of SES, 

the sources of which remain unclear. Both of these statements represent important steps in 

the understanding of childhood cancer disparities; they are at once calls for further work to 

improve our understanding of inequalities as well as opportunities to address them. In this 

editorial, we explore the epidemiologic challenges of understanding social determinants of 

childhood cancer survival, specifically those concerning racial and ethnic disparities, and we 

discuss future directions for increasing health equity for childhood cancer patients.

There is resounding evidence that social factors, including race, ethnicity, and SES, are 

associated with disparities in cancer survival.2,3 The current study makes important progress 

in deconvoluting these different factors while also highlighting the challenges of these 

efforts. Large databases such as the Surveillance, Epidemiology, and End Results (SEER) 

database provide powerful evidence that is widely generalizable and not prone to selection 

and survival biases.4,5 Compared with clinical trials, this population-based study provides a 

better opportunity for understanding possible differences in racial and ethnic populations, 

which are often underrepresented in clinical trials.4,6 However, there are some distinct 

limitations to consider with the SES classification in the SEER database. Because it is an 

ecological variable rather than an individual-level determination, there may be significant 

measurement error or misclassification of individuals, which may bias the socioeconomic 

effect toward the null7,8; therefore, its contribution to disparities may be underestimated. 

Because individuals are uniformly labeled, variations in education, income, and occupation 
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within the area-based grouping will not be detectable. The individuals who are worst off and 

in turn may have the worst survival outcomes will not be identified. Previous research has 

shown large variability between area-based and household incomes.9 Consortium trials may 

provide a balance between collecting individual data and being widely generalizable, but 

requiring access to advanced centers may limit the generalizability to geographically or 

economically isolated populations.

Furthermore, with the adjustment of the SES status, there is the risk of residual confounding 

stemming from the broadness of the SES grouping parameters and errors in the classification 

of SES grouping.10 A more comprehensive analysis of health insurance status, rather than 

the crude measure used in this study, could provide an opportunity to further explore the role 

that SES and insurance play in racial/ethnic disparities in survival. A recent California 

Cancer Registry study found that compared with privately insured patients, both uninsured 

patients and patients with public insurance had significantly higher cancer-specific mortality.
11 In conjunction with SES, a more in-depth analysis of insurance coverage may further 

highlight factors affecting survival, such as access to care and adherence to treatment.

There is also concern about misclassification of race in large databases such as SEER. 

Although SEER has streamlined methods for identifying 4 key races and discriminating 

between race and ethnicity, there are still no clear guidelines for how institutions and 

providers should initially classify patients. Several bodies have evaluated the correlation 

between self-reported and documented race and found significant misclassification of 

American Indians/Alaska Natives as well as milder misclassification of Hispanic and Asian/

Pacific Islander populations.12 The NAACCR Hispanic Identification Algorithm (version 2) 

has greatly improved correlation, but some degree of misclassification will continue to 

persist. These discordances also highlight the importance of defining whether the study 

question addresses perceived or selfidentified race, the former perhaps focusing on societal 

discrimination and the latter more precisely defining lived experiences and ancestry. Because 

race is ultimately a social construct without strict taxonomic rules, any study of racial 

disparity faces the challenge of uniform definitions and applications of this term. 

Importantly, SES is also a social construct, but combined with race, these 2 variables are the 

most robust predictors of health around the world. Their ubiquity imports a moral obligation 

to understand the mechanisms that drive these disparities.

In addition, there are limitations in interpreting observational studies such as the current one 

when we do not have streamlined methods of reporting. For example, the relative magnitude 

of mediation (as reported in the current study) may portray more exaggerated results than the 

absolute magnitude of mediation. Although there was a large relative percent reduction from 

the total effect to the direct effect of race and ethnicity on mortality risk (see Tables 2 and 3, 

respectively, in Kehm et al1), the absolute differences were fairly small. For instance, the 

percent reduction for ethnicity in AML was 73%, whereas the absolute difference was only a 

hazard ratio of 1.19 versus a hazard ratio of 1.05, with overlapping confidence intervals. In 

addition, the application of the inverse odds weighting to test for mediation holds the 

assumption that the mediator is measured without error.13 With the previously mentioned 

limitations of an area-based SES variable, mediation effects should be cautiously considered.
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By demonstrating that SES is a significant but not sole contributor to racial and ethnic 

survival disparities in childhood cancer, Kehm et al1 have also added to the body of evidence 

suggesting that there are contributing factors independent of SES. The question here is what 

these other causes are and how they interact with SES factors. The authors posit that several 

factors, including tumor biology, mediate the racial/ethnic differences in survival. There is 

still debate on how biology might drive racial disparities in health. Most clinicians agree that 

race is a poor marker of genomics because of the greater amount of genetic heterogeneity 

within races than between races.14 However, new evidence on racial/ethnic susceptibility 

loci (eg, the IL-1B-1464G/−511C/−31T haplotype and increased risk of gastric cancer 

among Asians15 and the diverse loci associated with poor survival in prostate cancer among 

black men16) continues to emerge. Recently, Lim et al17 illustrated that the newly implicated 

Philadelphia chromosome–positive ALL with CRLF2 lesions was overrepresented in self-

reported Hispanic children in comparison with non-Hispanic children, and this could help 

explain why Hispanic children with ALL have higher rates of relapse and worse survival. 

However, genome-wide association studies can only highlight associations and are still 

susceptible to confounding by environmental or social exposures. Notably, they found no 

racial distribution of other prognosis-associated alleles (ETV6-RUNX1, TCF3-PBX1, BCR-

ABL1, or MLL).

Recent genomic work has greatly increased the sophistication of our understanding of the 

role of biology by shifting the discussion from perceived or self-reported race to a focus on 

ancestry. The use of ancestry-informative markers helps to illustrate that self-reported racial 

groups are ancestrally diverse and that self-reported racial disparities in ALL could be 

explained, in part, by the genomic variation associated with Native American ancestry. In 

their novel study, Yang et al18 showed that the percentage of Native American ancestry 

predicts the risk of relapse and, independently of initial prognostic factors, could help to 

determine which children would benefit from additional chemotherapy. Although new 

genomic data may offer insight into the biologic underpinnings of survival disparities, the 

reliability of these findings is still questionable because of the significant 

underrepresentation of minorities in genomic studies. In 2009, 96% of genome-wide 

association study participants were of white ancestry, with only 0.57% and 0.06% of African 

and Hispanic ancestry, respectively.19 Seven years later, nonwhite participants reached close 

to 20% of samples, but African and Hispanic participants still represented only 3% and 

0.54%, respectively.20

Kehm et al1 do highlight a unique biological driver of racial disparities in leukemia survival. 

Black children are less likely to have a matched family donor for hematopoietic stem cell 

transplantation (HSCT) in comparison with white or Hispanic children,21 and further studies 

show that it is more difficult for black children to find unmatched donors.22 There may also 

be systemic reasons for this disparity; however, we now understand that it is more difficult to 

find unmatched donors for black patients because of the increased frequency of rare human 

leukocyte antigen alleles and overall heterogeneity within the human leukocyte antigen gene 

complex among US black populations.22,23 This sociobiological issue may help to explain 

why both SES and non-SES factors contribute to the racial and ethnic disparities seen in 

ALL and AML, for which allogeneic HSCT is such an important treatment modality. The 

complexity of treatment overall appears to differentiate cancer types with a major SES 
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contribution to disparities in comparison with those without one: Treating leukemia, 

neuroblastoma, and non-Hodgkin lymphoma requires multimodality approaches and/or 

lengthy inpatient stays and overall treatment, whereas the treatment of Hodgkin lymphoma, 

germ cell tumors, and Wilms tumors is usually shorter and more straightforward. These 

differences may determine the impact of low SES through related factors such as parental 

work interruption, insurance status, clinical trial availability, access to care, and quality of 

treatment.

Any of these sources of SES-driven disparities can be addressed. Several groups have 

suggested that patientlevel interventions, such as improved treatment education, improved 

insurance enrollment and coverage,11 and patient navigators,24 can improve patient 

outcomes. Specific hospital-level actions to address these inequalities include providing 

access to financial aid assistance programs and nonemergency medical transportation as well 

as increasing access to social workers. Pui et al25 evaluated survival disparities in SEER and 

at St. Jude Children’s Research Hospital between 1992 and 2007 and found that advances in 

survival during this time were not experienced for black children in SEER. However, this 

disparity was not seen at St. Jude Children’s Research Hospital, where patients are accepted 

without regard for their insurance status or ability to pay, and psychosocial services and 

transportation are greatly subsidized. We note that it is still not clear which of these 

interventions would have the greatest impact on reducing survival disparities. There is still a 

need for studies examining where in the diagnostic and treatment process low-SES patients 

face barriers. To highlight areas of potential intervention, future studies should dissect the 

individual components of the SEER SES index to identify the strongest SES drivers.

In terms of contributing causes to racial and ethnic disparities outside SES, evidence 

suggests that these go beyond tumor biology, including historical mistrust in the medical 

system, barriers to communication and follow-up, implicit racial bias, and poor access to 

advanced clinical trials.2,6,26 The National Marrow Donor Program has drastically improved 

its recruitment of and participation by racial/ethnic minorities, including African Americans, 

in a concerted effort over the last decade.27 To do so, it first conducted surveys to identify 

barriers to participation and found modifiable factors such as a lack of awareness of the 

potential benefits of HSCT, the cost of donation, and a lack of opportunities. It also found 

cost-effective interventions such as providing educational programs before conducting 

marrow drives. Tertiary centers conducting clinical trials might learn from this example by 

increasing the education around availability and costs associated with clinical trial 

participation. Many of these sources of disparities also provide opportunities for changing 

health practices to meet the needs of vulnerable populations, including educating providers 

on issues of race and racism.28 Tumor biology, on the other hand, is not currently 

modifiable. Although cytogenetic information may one day will continue to help us risk-

stratify patients, the methods for understanding the role of ancestry and genomics are rapidly 

evolving, and we still have much to learn about racial and ethnic tumor biology differences. 

Until these differences are shown to be a more significant contributor to disparities, we 

believe that greater gains can be made by addressing modifiable causes of disparities, 

challenging as they may be.
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Ultimately, the more we can zero in on the specific contributors to disparities, the more 

effective and efficient our efforts will be, given limited resources. This means performing 

further studies and improving our research tools. There is a need to integrate information 

that will allow researchers to better identify the drivers of racial and ethnic disparities in 

health, including individual-level data on SES, into comprehensive cancer registries such as 

SEER. Studies of SES in SEER often use a well-validated composite of 7 area-based SES 

indicators, including the proportion employed in working-class occupations, the proportion 

aged 16 years or older and unemployed, the education index, the median household income, 

the proportion below the 200% poverty level, the median rent, and the median house value.
29 Integrating individual-level information will require adaptations to personal variables and 

thoughtful privacy protections. In a field that already has advanced methods to protect 

patient confidentiality, privacy concerns should not pose a barrier to collecting important 

SES information.

Tumor biology data could also eventually be incorporated into large databases to better 

understand its contribution. The field of oncology is rapidly changing, and it is important for 

minority populations to be actively recruited for clinical trials so that the results of novel 

treatments are as generalizable as possible. This is difficult because of the medical system’s 

historical mistreatment of nonwhite populations. Nevertheless, the progress that has been 

made in increasing the diversity of hematopoietic stem cell donors, a modifiable biological 

cause of disparities, is evidence that this is possible.30

In summary, Kehm et al1 have capably distilled the issue of racial and ethnic disparities in 

childhood cancer survival facing our field. Despite the challenges with measuring SES and 

defining race inherent to our current research tools, they provide compelling evidence that 

SES independently contributes meaningfully to these inequalities in specific cancers 

requiring complex treatment. They have also clarified key remaining questions: What 

accounts for the portion of disparities not explained by SES, and how do we address both 

SES-related and non–SES-related sources? We should take action now to address causes 

with broad impacts on our health system as a whole. Improving and carefully planning 

future studies of childhood cancer disparities, however, will allow targeted interventions 

likeliest to improve survival for our most vulnerable patients.
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