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Abstract

Background: Information on ethnicity is important for health disparity research and health
service planning. However, information on ethnicity is often incomplete in large routine
databases such as cancer registries. This study aimed to compare survival status and other
characteristics between cancer patients with and without information on Hispanic ethnicity in
cancer registry data.

Methods: The study included 2,426 patients with clear cell renal cell carcinoma (RCC)
diagnosed between 1988 and 2004 and identified from the U.S. Department of Defense (DoD)’s
Automated Central Tumor Registry (ACTUR) database. There were 1,353 non-Hispanics, 134
Hispanics and 939 patients with unknown ethnicity. Patients were followed through death, date
of last contact, or censored on December 31, 2007.

Results: Patients with unknown ethnicity exhibited significantly shorter survival than non-
Hispanic or Hispanic patients (Log Rank P<0.0001). Further analysis showed that compared to
patients with known ethnicity, patients with unknown ethnicity were more likely to have
advanced tumor stage at diagnosis, more likely to have missing information on tumor grade and
size, and less likely to receive surgery. After adjustment for demographic, tumor and treatment
variables, patients with unknown ethnicity still exhibited significantly higher mortality than non-
Hispanic patients (Hazard ratio (HR) =1.69; 95% confidence interval (Cl) = 1.48 - 1.92), while
Hispanic patients were not different from non-Hispanic patients (HR=0.95; 95% CI=0.71 - 1.28).
The shorter survival in the unknown ethnicity group was consistently observed in subgroups by
age, race, stage, grade and surgical treatment, suggesting factors other than those investigated
in the current study may play a role in the survival differences between patients with and without
information on Hispanic ethnicity.

Implications: This study suggests that clear cell RCC patients with unknown ethnicity in

ACTUR may be different from those with known ethnicity in survival, tumor features, cancer



treatment, completeness of tumor data, and other factors. The results warrant future studies
about missing mechanisms. The extent of unknown Hispanic ethnicity, which was also
associated with missing in other variables, suggests the need to improve the collection of data

on ethnicity.



Introduction

Race and ethnicity data are essential for health disparity research that provides
evidence for policy-making and service planning in reducing racial and ethnic disparity. Large
routine health datasets such as cancer registry data, medical claims data, often contain
information on race and ethnicity, providing resources for research on racial and ethnic
disparities. However, missing race and/or ethnicity is common in such datasets, which limits the
use of such datasets.? Furthermore, the mechanisms of missing is not adequately addressed
and investigated by researchers.®* Therefore, the effects of missing ethnicity on research
results are unclear.

Understanding of missing mechanisms, such as why data is missing in some subjects
and whether the missing is random or not, is critical to the interpretation of results and
development of imputing algorithms.**® However, few previous studies investigated why data
on race and/or ethnicity are missing for some subjects but not others. A recent study, which did
not distinguish race and ethnicity, found that breast cancer screening rate was significantly
lower among women with missing race/ethnicity as compared to women with known
race/ethnicity, including minorities™®. Further analysis revealed that women with missing
race/ethnicity data had fewer routine office visits and were less likely to have an identified
primary care physician as compared to women with known race/ethnicity’®. These observations
suggest the importance of understanding missing mechanisms and better characterizing
subjects with missing race/ethnicity in large routine datasets.

Conceptually, race and ethnicity are different. While race usually refers to biologic
inheritance and phenotypic traits such as skin color and facial features, ethnicity is more
cultural-related and is characterized by distinctive social and cultural tradition as well as biologic

heritage®*™*?

. The U.S. Census Bureau has distinguished race and ethnicity since 1990'*°,
Two ethnicities, namely, Hispanics and Non-Hispanics are required to report by the Office of

Management and Budget (OMB). Since ethnicity reflects social and cultural features that may



be modifiable to improve health-related behaviors *"*#

, it is interesting to assess whether
individuals with unknown ethnic information may differ from those with known ethnicity in cancer
outcomes and related factors. This helps facilitate research in cancer disparity and identify
specific groups for intervention. To date, there has been little research comparing individuals
with and without data on ethnicity among cancer patients.

As part of an ongoing research on survival among patients with renal cell carcinoma
(RCC) identified from the Department of Defense’s (DoD) Automated Tumor Registry (ACTUR),
we observed a high percentage of patients with unknown Hispanic ethnicity and a significantly
worse survival for the group compared to those with known ethnicity. The current study aimed
to characterize patients with unknown Hispanic ethnicity in survival as compared to those with

known ethnicity and assess factors related to differences in survival including demographic

variables, tumor characteristics and receipt of treatments.

Methods
Sources of data

Sources of data were described previously®. Briefly, data on patients diagnosed with
RCC between 1988 and 2004 were obtained from the ACTUR, a clinical tracking system for all
cancer patients who were diagnosed and/or received cancer treatment at military treatment
facilities. The facilities are required to report cancer data to ACTUR on all DoD beneficiaries
including active-duty members, retirees and their dependents. The ACTUR data are reviewed
by specialized registrars to verify diagnosis. ACTUR meets all requirements of the North
American Association of Central Cancer Registry (NAACCR) standards®. The ACTUR data
contain information on age at diagnosis, sex, race, ethnicity, marital status, active duty status,
military service branch, tumor stage, tumor grade, tumor size, cancer treatment (e.g. surgery,

chemotherapy, radiation, etc.), tumor recurrence, vital status, and date of last contact or death.



Regarding ethnicity, ACTUR has a Spanish/Hispanic origin data field that has code for
non-Hispanics and codes for different Hispanic origins (Mexican, Puerto Rican, Cuban, South or
Central America (except Brazil), other specified Spanish/Hispanic origin (includes European),
other non-specified Spanish/Hispanic origins, and Spanish surname only). Ethnicity was coded
as “unknown” if ethnicity information was not found in medical records, death certificates or
other sources that define Hispanic origin. In our data analysis, subjects with different Hispanic
origins were grouped into “Hispanic”. As a result, there were three study groups: non-Hispanic,
Hispanic and unknown ethnicity. This study was based on the non-identifiable ACTUR data
approved for our research by the institutional review boards of the former U.S. Military Cancer
Institute, Walter Reed National Military Medical Center, and the former Armed Forces Institute of

Pathology.

Study Subjects

Study subjects were patients who were diagnosed with histologically confirmed primary
renal cell carcinoma (RCC) with clear cell histology between January 1, 1988 and December 31,
2004. Clear cell type constitutes over 85% of all RCC. ?*** The diagnosis was defined by the
tumor site code (C64.9) and morphology codes (8310-8312) of the International Classification of
Diseases for Oncology, third edition (ICD-O-3)?. Patients with a history of cancers other than
RCC were excluded from the study to minimize the potential effect of multiple cancers on
survival. A total of 2,426 patients were included in the final analysis.

Patients were followed through death, date of last contact, or censored on December 31,
2007. The observed survival time was calculated as the difference between date of diagnosis
and date of death for patients who died during the study period. For patients who did not die
during the study period, survival time was censored at the date of last contact or December 31,
2007. The study outcome was all-cause mortality. As the first step of data analysis, Kaplan-
Meier survival curves and Log-rank test were used to assess whether survival differed between
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unknown ethnicity group, non-Hispanic and Hispanic groups. We then compared the groups in
demographic variables, tumor characteristics and receipt of treatments to investigate whether
these factors were associated with unknown ethnicity status. Finally, we assessed whether the
differences in survival between the unknown ethnicity and known ethnicity groups remained in
the Cox regression model adjusting for age, gender, race, active duty status, marital status,
tumor stage, grade, size, recurrence, receipt of surgery, chemotherapy, radiation therapy, and
recurrence. We further conducted Cox regression analysis stratified by demographic
characteristics, tumor stage, tumor grade, and treatments (surgery, chemotherapy, and
radiation therapy). Hazard ratios (HRs) and their 95% confidence intervals (95% CIs) associated
with ethnicity were calculated. Statistical analyses were conducted using the SAS software

version 9.3.0.

Results

There were 1,353 non-Hispanics, 134 Hispanics and 939 with unknown ethnicity,
representing 55.8%, 5.5% and 38.7% of the study subjects, respectively. During follow up, 529,
50, and 609 non-Hispanic, Hispanic, and unknown ethnicity patients died, respectively. The
Kaplan-Meier analysis showed significant worse survival in patients with unknown ethnicity than
non-Hispanic or Hispanic groups (Log Rank P<0.0001) (Figure 1). The worse survival of
patients with unknown ethnicity was consistently observed in subgroups stratified by age, sex,
race and tumor stage (Results not shown).

Table 1 shows the distributions of demographic, tumor and treatment characteristics by
ethnicity status. The distributions of age and sex were similar between subjects of unknown
ethnicity and non-Hispanic subjects, while the Hispanic group tended to be younger at
diagnosis. The unknown ethnicity group was more likely to be White (86.9%) than the non-
Hispanic group (81.7%). Patients with unknown ethnicity were more likely to be diagnosed at

distant stage (23.4%), as compared to non-Hispanic (13.0%) and Hispanic subjects (16.4%).



They also had the highest percentage of unknown status in terms of tumor grade, tumor size,
marital status, and service branch. Regarding treatments, 19.7% of patients with unknown
ethnicity did not receive surgery of any type, while 10.1% of non-Hispanic patients and 11.9% of
Hispanic patients, respectively, received no surgery. However, the percentage of receiving
chemotherapy was higher in patients with unknown ethnicity (4.9%) than non-Hispanic patients
(2.3%) and Hispanic patients (3.0%). Similarly, higher percentage of receiving radiation therapy
was observed in patients with unknown ethnicity (10.0%) than non-Hispanic (5.3%) and
Hispanic patients (5.2%). Also, patients with unknown ethnicity were more likely to have no
cancer recurrence (80.6%) than non-Hispanic (72.0%) and Hispanic (76.9%) patients.

After adjustment for demographic, tumor and treatment variables, patients with unknown
ethnicity exhibited a higher hazard ratio compared to non-Hispanic subjects (HR = 1.69, 95%ClI,
1.48-1.92), while Hispanic patients were similar to non-Hispanics in HR (HR=0.95; 95% CI=0.71
to 1.28)(Table 2). The higher HR for the patients with unknown ethnicity than non-Hispanics was
consistently present regardless of race, age, sex, tumor stage, tumor grade, receipt of surgery,
chemotherapy or radiation therapy in stratified analyses (Table 2). Similar to the overall
analysis, no survival disadvantage was observed among patients of Hispanic origin compared to

non-Hispanic subjects.

Discussion

This study showed that renal cancer patients with unknown Hispanic ethnicity
experienced significantly worse survival as compared to both non-Hispanic and Hispanic
patients in the ACTUR data. Further analyses showed that they were more likely to be
diagnosed at a more advanced stage, were less likely to receive surgery, but more likely to
receive chemotherapy and/or radiation therapy, than patients with known ethnicity. In addition,

patients with unknown ethnicity were more likely to have missing information on tumor grade,



tumor size, marital status, and service branch. Finally, the poor survival in this group was
consistently observed regardless age, sex, race, tumor stage, tumor grade or receipt of surgery.

Few previous studies compared characteristics between patients with and without
information on Hispanic ethnicity. Two studies on survival in breast cancer patients, which did
not distinguish race and ethnicity, reported survival difference between the unknown racial
group and the known racial groups.?*?> However, worse survival of the unknown racial group
was observed in one study®* but the other study found the opposite?. We know of no studies
comparing patients with unknown Hispanic ethnicity and those with known ethnicity in survival
and related factors among cancer patients.

To identify factors that may be related to the poor survival in renal cancer patients with
unknown ethnicity, we compared demographic, tumor and treatment characteristics of this
group with the non-Hispanic and Hispanic groups. Results showed that they were more likely to
be diagnosed at advanced stage, receive chemotherapy and/or radiation therapy, but less likely
to receive surgery than those with known ethnicity. The lower rate of receiving surgery and
higher rate of receiving chemotherapy and radiation therapy in patients with unknown ethnicity
might result from their later tumor stage, which might lead to their poorer survival. However,
further multivariate analysis showed that the poor survival still existed after adjustment for tumor
stage and other variables, and the survival disadvantage of the group with unknown ethnicity
was consistently observed in subgroups of patients stratified by tumor stage, tumor grade,
cancer treatments, and demographic characteristics. Thus, factors other than those investigated
in the current study may also be associated with the poorer survival among renal cancer
patients with unknown ethnicity.

Among factors not examined, negative health promotion behaviors and altitudes towards
screening and treatments in patients with missing race/ethnicity data were indicated.*® For
example, compared to women with known race/ethnicity, women with missing race/ethnicity

were less likely to seek primary care and visit doctors less frequently *°, suggesting the



possibility that patients with missing race/ethnicity are less likely to have positive health
promotion behaviors.*

Our findings that patients with unknown ethnicity were more likely to have missing
information on tumor grade, tumor size, marital status, and other variables suggest that the
missing information on ethnicity is not random®. The non-random missing might result from
some underlying differences between this group and other groups. For example, a higher
percentage of missing on tumor grade in patients with unknown ethnicity may imply less
adequate or unavailable pathologic specimens for assessing tumor grade than those with
known ethnicity.

While it is currently difficult to comprehend underlying specific mechanisms behind the
coded unknowns, understanding the sources of information on Hispanic ethnicity may be helpful
to infer possible mechanisms. The information on Hispanic ethnicity in the ACTUR is obtained
from administrative and medical records which are often based on self-reported Hispanic
ethnicity. Hispanic ethnicity is also defined by registrars using information on Hispanic origin
stated on death certificates, birthplace, country of origin, life history and/or language spoken,
patient’s last name or maiden name found on a list of Hispanic names, and a combination of
methods %, which is convoluted or cumbersome. When evidence from these sources is not
available or not readily accessible, registrars code ethnicity as unknown. Thus, missing
ethnicity may primarily reflect unwillingness to report ethnicity or unavailable information on
language, life history, or other factors that help determine ethnicity. Unwillingness to report
ethnicity may be related to socioeconomic status and health behavior. Unavailable information
on language or life history may imply less utilization of health care service, particularly
considering the higher percentages of unknown tumor grade and size in the group.

While our study was based on the military health care system and thus the results may
not be directly generalizable to other populations, our results have important implications for
understanding missing mechanisms and reducing the missing ethnicity information in the
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ACTUR data. First, the poor survival in renal cancer patients with unknown ethnicity suggests
that they may represent a susceptible subgroup that needs special attention in cancer
surveillance and survivorship programs. Second, a better understanding of missing
mechanisms such as why missing occurred in some subjects but not others may suggest
potential perspectives to be considered in the development of imputation algorithms. Third, the
extent of unknown Hispanic ethnicity in the ACTUR, which was also associated with missing in

other variables, suggests the need to improve the collection of data on ethnicity.
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Figure Legend

Figurel. Kaplan-Meier survival curves by ethnicity in clear cell RCC patients diagnosed from 1988 to

2007 in the U.S. Department of Defense Cancer Registry
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