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Abstract

Objective. Survival differences in oral cancer between black
and white patients have been reported, but the contributing
factors, especially the role of stage, are incompletely under-
stood. Furthermore, the outcomes for Hispanic and Asian
patients have been scarcely examined.

Study Design. Retrospective, population-based national study.

Setting. Surveillance, Epidemiology, and End Results 18
Custom database (January I, 2010, to December 31, 2014).

Subjects and Methods. In total, 7630 patients with primary
squamous cell carcinoma in the oral cavity were classified as
non-Hispanic white (white), non-Hispanic black (black),
Hispanic, or Asian. Cox regression was used to obtain unad-
justed and adjusted hazard ratios (HRs) of 5-year mortality
for race/ethnicity with sequential adjustments for stage and
other covariates. Logistic regression was used to examine
the relationship between race/ethnicity and stage with
adjusted odds ratios (aORs).

Results. The cohort consisted of 75.0% whites, 7.6% blacks,
9.1% Hispanics, and 8.3% Asians. Compared to whites, the
unadjusted HR for all-cause mortality for blacks was .68
(P <.001), which attenuated to |.15 (P = .039) after adjust-
ing for stage and became insignificant after including insur-
ance. The unadjusted HRs for all-cause mortality were not
significant for Hispanics and Asians vs whites. Compared to
whites, blacks and Hispanics were more likely to present at
later stages (aORs of 2.63 and 1.42, P <.001, respectively).

Conclusion. The greater mortality for blacks vs whites was
largely attributable to the higher prevalence of later stages
at presentation and being uninsured among blacks. There
was no statistically significant difference in mortality for
Hispanics vs whites or Asians vs whites.
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ral cavity cancers account for nearly 25% of all

head and neck cancers.! More than 30,000 new

cases of tongue and mouth cancers are diagnosed
annually with over 5000 deaths.? Cancers in the oral cavity
can be diagnosed at local stages by visual or tactile exami-
nation of the mouth, but one-third are discovered with
regional involvement.” Stage at diagnosis is regarded as one
of the most critical predictors of oral cancer survival, with
the 5-year survival rate substantially greater for local stage
disease (71.4%) than for distant stage disease (21.8%).' In
addition, treatments of advanced oral cancer may involve
significant impairment of speech and swallow functions,
affecting quality of life. Therefore, identifying the sub-
group(s) of patients who are at a greater risk for delayed
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diagnosis is important for the development of improved
screening strategies, educational efforts, and access to care.

Previous studies examining racial/ethnic disparities in
head and neck cancer outcomes have reported that black
patients have worse survival than white patients for cancers
in the larynx, oral cavity, oropharynx, and salivary
glands.*'” It has also been reported that black patients with
oral cancer presented at later stages than their white coun-
terparts.”'> Although late-stage disease has been postulated
as one of the sources for the worse survival among black
patients in oral cancer, the relative role of stage after
accounting for demographics and other clinical factors has
not been extensively examined. Furthermore, very few stud-
ies have addressed the outcome for Hispanic patients, and to
our knowledge, no large-scale study has included Asian
patients as a separate group.” With the growing Hispanic and
Asian populations in the United States, cancer registries from
recent years will enable us to investigate their outcomes.'®
Thus, the objective of the present study was to conduct a
national-level study to examine the prevalence of various
stages at diagnosis for 4 racial/ethnic groups, including non-
Hispanic whites, non-Hispanic blacks, Hispanics, and Asians,
and to examine whether the survival differences between the
racial/ethnic groups can be explained by the stage differences
after accounting for demographical and clinical factors.

Methods

This population-based study used data from the Surveillance,
Epidemiology, and End Results (SEER) 18 Custom database.
This cancer registry covers an estimated 27.8% of the US
population, consisting of records from San Francisco—
Oakland, California; Connecticut; metropolitan Detroit,
Michigan; Hawaii; Iowa; New Mexico; Seattle (Puget
Sound), Washington; Utah; metropolitan Atlanta, Georgia;
San Jose—Monterey, California; Los Angeles, California;
Alaska (Natives); rural Georgia; greater California;
Kentucky; Louisiana; New Jersey; and greater Georgia. The
study was exempt from the University of Southern California
Institutional Review Board approval since SEER 18 is a pub-
licly available database with no personal identifiers.

The study population included adult (>18 years old)
patients with primary squamous cell carcinoma (SCC) in the
oral cavity site diagnosed between January 1, 2010, and
December 31, 2014. Only primary, previously untreated
SCCs were included. Squamous cell carcinoma was deter-
mined by the histological type codes 8070, 8071, 8072,
8073, 8074, 8075, 8076, and 8078, according to the third
edition of the International Classification of Diseases for
Oncology (ICD-0-3). Cases with missing or unknown
values on overall stage and age were excluded from the
analyses. The survival months flag variable was used to
exclude the cases with missing or incomplete data on sur-
vival time, including unknown survival time, death reported
by autopsy or death certificate only (no determination of
diagnosis date), or no follow-up time recorded. The final
cohort meeting the inclusion criteria consisted of 7630
patients.

The main outcome of interest was all-cause death. The
main predictor of interest was race/ethnicity in 4 classifica-
tions, non-Hispanic white (white), non-Hispanic black
(black), Hispanic, and Asian, defined using the SEER vari-
ables of “race recode” and ‘“‘origin recode.” The overall
stage at presentation (I, II, III, IV) was defined according to
the seventh edition of the American Joint Committee on
Cancer (AJCC) manual. Other covariates available for sta-
tistical adjustment included age, sex, marital status (not
married [single/widowed/divorced/separated/unmarried], mar-
ried, unknown), insurance status (insured, any Medicaid,
uninsured, unknown), grade of the tumor (low [well or mod-
erately differentiated], high [poorly differentiated or undiffer-
entiated], unknown), subsite of the tumor (tongue, floor of
mouth, other mouth), and treatment modalities (surgery alone,
radiation alone, chemotherapy + radiation, surgery + radia-
tion, triple therapy [surgery + radiation + chemotherapy],
other combinations, no treatment/unknown). The subsite of
the oral cavity site was classified using the following primary
site ICD-O-3 codes: tongue (anterior tongue: C02.0-2.3,
C02.8-2.9), floor of mouth (floor of mouth: C04.0-4.1, C04.8-
4.9), and other mouth (lower, upper, and other gums: C03.0-
3.1, C03.9, C06.2; hard palate: C05.0; other mouth: C05.8-
5.9, C06.8-6.9; buccal mucosa: C06.0-6.1).

To examine the association between race/ethnicity and
stage, we first performed univariate logistic regression with
stage (advanced stages III/IV vs nonadvanced stages I/II) as
the dependent variable and race/ethnicity (whites as the ref-
erence group) as the independent variable and obtained the
odds ratio (OR). We then performed multivariable logistic
regression analyses with adjustments for age, sex, marital
status, insurance status, grade of the tumor, and subsite of
the tumor and obtained the adjusted odds ratio (aOR).

The overall survival time was calculated in months from
diagnosis to the earliest date of death from any cause, last
contact, or administrative end of study (December 31,
2014), with censoring at the latter 2 events. We obtained
Kaplan-Meier estimates of 1-year, 3-year, and 5-year overall
survival rates for each race/ethnicity, as well as Kaplan-
Meier curves by race/ethnicity for each stage. Comparisons
of Kaplan-Meier survival estimates across race/ethnicity
were performed using the log-rank test. To understand the
association between race/ethnicity and mortality, we
employed Cox proportional hazards regression models for
S-year all-cause and cause-specific mortality. We obtained
unadjusted hazard ratios (HRs) for blacks, Hispanics, and
Asians vs whites (reference group) (model 1) and then
adjusted HRs (aHRs) with progressive adjustments for stage
(model 2), stage and insurance (model 3), and stage, insur-
ance, and other variables, including age, sex, marital status,
grade of the tumor, subsite of the tumor, and treatment mod-
alities (model 4). In cause-specific mortality analyses,
deaths due to non-cancer-related deaths were treated as
additional censoring events. P values of <.05 were deemed
statistically significant. All statistical analyses were per-
formed using SPSS Statistics version 25 (SPSS, Inc, an
IBM Company, Chicago, Illinois).
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Table |. Demographical and Clinical Characteristics by Race/Ethnicity.?
Overall White Black Hispanic Asian
Characteristic (N =7630) (n = 5725; 75.0%) (n=579; 7.6%) (n=694; 9.1%) (n =632; 8.3%) P Value®
Stage
| 2573 (33.7) 2093 (36.6) 80 (13.8) 181 (26.1) 219 (34.7) <.001
Il 1168 (15.3) 890 (15.5) 65 (11.2) 107 (15.4) 106 (16.8)
11l 1055 (13.8) 756 (13.2) 78 (13.5) 127 (18.3) 94 (14.9)
\% 2834 (37.1) 1986 (34.7) 356 (61.5) 279 (40.2) 213 (33.7)
Age, mean * SD, y 62.7 + 13.8 633 * 13.8 602 = I1.7 60.2 = 147 61.8 = 145 <.001
Male 4596 (60.2) 3439 (60.1) 365 (63.0) 411 (59.2) 381 (60.3) 519
Marital status <.001
Not married 3295 (43.2) 2457 (42.9) 363 (62.7) 288 (41.5) 187 (29.6)
Married 3786 (49.6) 2855 (49.9) 177 (30.6) 351 (50.6) 403 (63.8)
Unknown 549 (7.2) 413 (7.2) 39 (6.7) 55 (7.9) 42 (6.6)
Insurance status <.001
Insured 5900 (77.3) 4651 (81.2) 330 (57.0) 447 (64.4) 472 (74.7)
Any Medicaid L1510 (15.1) 674 (11.8) 186 (32.1) 178 (25.6) 113 (17.9)
Uninsured 370 (4.8) 238 (4.2) 51 (8.8) 50 (7.2) 31 (4.9)
Unknown 209 (2.7) 162 (2.8) 12 (2.1) 19 (2.7) 16 (2.5)
Grade of the tumor .005
Low 5723 (75.0) 4346 (75.9) 401 (69.3) 501 (72.2) 475 (75.2)
High 1294 (17.0) 931 (16.3) 116 (20.0) 140 (20.2) 107 (16.9)
Unknown 613 (8.0) 448 (7.8) 62 (10.7) 53 (7.6) 50 (7.9)
Subsite of the tumor <.001
Tongue 4084 (53.5) 3086 (53.9) 231 (39.9) 393 (56.6) 374 (59.2)
Floor of mouth 1281 (16.8) 978 (17.1) 171 (29.5) 93 (134) 39 (6.2)
Other mouth 2265 (29.7) 1661 (29.0) 177 (30.6) 208 (30.0) 219 (34.7)
Treatment modalities <.001
Surgery alone 3548 (46.5) 2835 (49.6) 144 (24.9) 278 (40.1) 291 (46.0)
Radiation alone 251 (3.3) 194 (3.4) 31 (54) 15 (2.2) I (1.7)
Chemotherapy + XRT 572 (7.5) 372 (6.5) 85 (14.7) 67 (9.7) 48 (7.6)
Surgery + XRT 1417 (18.6) 1053 (18.4) 101 (17.4) 134 (19.3) 129 (20.4)
Triple therapy 1280 (16.8) 891 (15.6) 135 (23.3) 140 (20.2) 114 (18.0)
Other combinations 174 (2.3) 107 (1.9) 31 (5.4) 24 (3.5) 12 (1.9)
No treatment/unknown 388 (5.1) 273 (4.8) 52 (9.0) 36 (5.2) 27 (4.3)

Abbreviations: SD, standard deviation; XRT, radiation therapy.
Values are presented as number (%) unless otherwise indicated.

PFor continuous variable(s), P values were based on the results of the analysis of variance test. For categorical variables, P values were based on the results

from the Pearson x test.

Results

Table | presents the demographical and clinical characteris-
tics of the cohort by race/ethnicity, which comprised 75.0%
whites, 7.6% blacks, 9.1% Hispanics, and 8.3% Asians. The
proportion of males appeared to be similar across race/ethni-
city (P = .519). Marital and insurance statuses, however,
differed across the groups; in particular, blacks had the
highest rate of being not married (62.7%) and the lowest
rate of being insured (57.0%) (P < .001). The prevalence of
the stages at presentation also differed greatly by race/ethni-
city (Table I and Figure I). More than half of blacks pre-
sented at stage IV (61.5%) compared to less than half of
Hispanics (40.2%), whites (34.7%), and Asians (33.7%); in

contrast, only 13.8% of blacks presented at stage I com-
pared to 36.6% of whites, 34.7% of Asians, and 26.1% of
Hispanics (P < .001). Compared to the other racial/ethnic
groups, blacks were treated less frequently with surgery
alone (24.9%) but more commonly with chemotherapy +
radiation (14.7%) and triple therapy (23.3%) (P < .001).
Table 2 presents the association of race/ethnicity and
advanced stages (III and IV) at presentation. Compared to
whites, unadjusted ORs for advanced stages at presentation
were 3.26 (P < .001) for blacks, 1.53 (P < .001) for
Hispanics, and 1.03 (P = .745) for Asians. In the fully
adjusted model, black race and Hispanic ethnicity remained
significantly associated with advanced stages at presentation
(P < .001). Other statistically significant factors in the
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Table 2. Association of Race/Ethnicity and Advanced Stages in Univariate and Multivariable Logistic Regressions.
Characteristic OR 95% Cl P Value aOR 95% ClI P Value
Race/ethnicity
White | I
Black 3.26 2.68-3.96 <.001 2.63 2.14-3.22 <.001
Hispanic 1.53 1.31-1.80 <.001 1.42 1.20-1.68 <.001
Asian 1.03 0.87-1.21 .745 1.01 0.85-1.20 938
Age (per | year older) 1.00 0.99-1.00 A1
Sex
Female |
Male 1.39 1.26-1.54 <.001
Marital status
Not married |
Married 0.74 0.67-0.82 <.001
Unknown 0.63 0.51-0.77 <.001
Insurance status
Insured |
Any Medicaid 1.71 1.48-1.97 <.001
Uninsured 1.48 1.18-1.86 .001
Unknown 0.84 0.62-1.14 273
Grade of the tumor
Low |
High 2.35 2.06-2.68 <.001
Unknown 1.18 0.99-1.41 .060
Subsite of the tumor
Tongue I
Floor of mouth 1.34 1.17-1.53 <.001
Other mouth 2.23 1.99-2.49 <.001
Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval; OR, odds ratio.
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Figure | Distribution of stages at presentation by race/ethnicity.

model included male sex (P < .001), marital statuses such
as married (P < .001) and unknown (P < .001), insurance
statuses such as Medicaid (P < .001) and uninsured (P =
.001), high-grade tumor (P < .001), and subsites such as
floor of mouth (P < .001) and other mouth (P < .001).
Over the mean follow-up time of 20.7 months, there
were 2417 (31.7%) deaths. Figure 2 presents the Kaplan-
Meier survival curves by race/ethnicity with more detailed

Follow-up Years
Figure 2. Kaplan-Meier estimates of overall survival by race/ethnicity.

estimates of the overall survival rates in Table 3. The
Kaplan-Meier S5-year overall survival rate for blacks
(30.8%) was substantially lower than for whites (53.6%),
Hispanics (53.8%), and Asians (57.9%). Using the log-rank
test, blacks had significantly worse overall survival com-
pared to any of the other racial/ethnic groups (P < .001). In
the unadjusted Cox model (Table 4, model 1), as expected,
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Table 3. Estimated Overall Survival Rates and Mean Survival Times by Race/Ethnicity.

Overall Survival Rate, %

Log-Rank Test P Value*

Characteristic | Year 3 Years 5 Years Overall Multiple Comparisons
White 788 61.4 53.6 <.001 — — —
Black 65.1 44.1 30.8 <.001° — —
Hispanic 76.6 57.6 53.8 .102° <.001°¢ —
Asian 80.5 62.0 57.9 404° <.001¢ .067¢
2P values for multiple comparisons of the log-rank test were based on the Bonferroni technique using an adjusted o = 0.008.
®P values compared to white.
“P values compared to black.
9P value compared to Hispanic.
Table 4. Hazard Ratios for 5-Year All-Cause Death by Race/Ethnicity.?
Model | (Unadjusted) Model 2 Model 3 Model 4
Characteristic PValue aHR (95% Cl) P Value aHR (95% CI) P Value aHR (95% Cl) P Value
Race/ethnicity (white as reference)
Black 1.68 (1.47-1.91) 1.15 (1.01-1.31) .039 1.08 (0.94-1.23) 269 1.00 (0.87-1.14) 970
Hispanic 1.12 (0.98-1.29) 0.98 (0.85-1.12) .756  0.94 (0.81-1.08) .345 1.00 (0.87-1.15) 963
Asian 0.94 (0.80-1.09) 0.91 (0.78-1.06) 216 0.89 (0.76-1.03) 122 0.89 (0.76-1.04) 139
Stage (I as reference)
Il 2.38 (2.03-2.80) <.001 2.35(2.00-2.76) <.001 2.06 (1.75-2.43) <.00l
[} 3.74 (3.21-4.35) <.001  3.65(3.13-425) <.001 3.38(2.86-3.99) <.00l
v 6.50 (5.73-7.37) <.001  6.30 (5.55-7.15) <.001 5.45 (4.68-6.34) <.00I
Insurance status (insured as reference)
Any Medicaid 1.35 (1.22-1.50) <.001  1.42 (1.28-1.58) <.00l
Uninsured 1.17 (0.98-1.39) .084 1.37 (1.14-1.64) .001
Unknown 1.03 (0.79-1.34) 818 1.13 (0.86-1.48) .379
Age (per | year older) 1.03 (1.03-1.03) <.00l
Male (vs female) 1.07 (0.98-1.17) 133
Marital status (not married as reference)
Married 0.89 (0.82-0.97) .009
Unknown 0.82 (0.69-0.98) .026
Grade of the tumor (low as reference)
High 1.24 (1.12-1.37) <.001
Unknown 0.88 (0.77-1.02) .081
Subsite of the tumor (tongue as reference)
Floor of mouth 1.04 (0.94-1.17) 442
Other mouth 0.87 (0.79-0.96) .004
Treatment modalities (surgery alone as reference)
Radiation alone 261 (2.18-3.12) <.001
Chemo + XRT 1.51 (1.30-1.76) <.001
Surgery + XRT 0.71 (0.62-0.82) <.00l
Triple therapy 0.94 (0.81-1.08) .345
Other combinations 2.49 (2.03-3.07) <.001
No treatment/unknown 5.03 (4.31-5.86) <.001

Abbreviations: aHR, adjusted hazard ratio; Cl, confidence interval; HR, hazard ratio; SD, standard deviation; XRT, radiation therapy.
*Model I: unadjusted. Model 2: adjusted for stage. Model 3: adjusted for stage and insurance. Model 4: adjusted for stage, insurance, age, sex, marital status,
grade of the tumor, subsite of the tumor, and treatment modalities.

blacks had significantly higher mortality than whites (HR,
1.68; P < .001), while Hispanics and Asians did not have

statistically significant differences in mortality compared to
whites (P = .105 and .405, respectively).
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Figure 3. Kaplan-Meier estimates of overall survival by race/ethnicity in each stage.

Figure 3 presents the Kaplan-Meier survival curves by
race/ethnicity for each stage. Using the log-rank test, for
each of the stages II to IV, the survival curves were not
much different across race/ethnicity (P > .04), but for stage
I, blacks had worse survival than whites (P = .043),
Hispanics (P = .020), and Asians (P = .005), suggesting that
stage was an important but not the only factor explaining
the crude racial/ethnic survival differences seen in Figure
2. When we performed Cox regression models, after adjust-
ing for stage (Table 4, model 2), as expected, blacks still
had a 15% significantly higher mortality risk than whites
(aHR, 1.15; P = .039). After adjusting for both stage and
insurance (Table 4, model 3), there was no longer a signifi-
cant difference in mortality between blacks and whites (P =
.269). Finally, in the fully adjusted model (Table 4, model
4), there remained no significant difference in mortality
between blacks and whites (P = .970), while stage, insur-
ance, age, marital status, grade of the tumor, subsite of the

tumor, and treatment modalities were significant predictors
of mortality.

Table 5 presents the hazard ratios for 5-year cause-
specific mortality by race/ethnicity in the unadjusted and
adjusted Cox regression models. Similar to the pattern seen
with all-cause mortality, compared to whites, the unadjusted
HR for blacks was 1.78 (P < .001), which attenuated to
1.17 (P = .031) after adjusting for stage. After adjusting for
both stage and insurance, the HR for blacks vs whites
became insignificant (P = .201). In the fully adjusted
model, there was again no statistically significant difference
in mortality across race/ethnicity, while stage and insurance
remained significant contributors to mortality.

Discussion

The present study examined racial/ethnic differences in sur-
vival and the role of stage in oral cavity cancer using
nationally representative data. Compared to the other 3
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Table 5. Hazard Ratios for 5-Year Cause-Specific Death by Race/Ethnicity.”

Model | (Unadjusted) Model 2 Model 3 Model 4

Characteristic HR (95% Cl) P Value aHR (95% Cl) P Value aHR (95% Cl) P Value aHR (95% Cl) P Value
Race/ethnicity (white as reference)

Black 1.78 (1.54-2.06) <.001 1.17 (1.02-1.35) .031  1.10 (0.95-1.27) 201 1.0l (0.87-1.17) 916

Hispanic 1.21 (1.04-1.41) .012  1.04 (0.90-1.21) .589  1.00 (0.86-1.16) 975  1.06 (0.91-1.23) 462

Asian 1.02 (0.86-1.20) .835 0.98 (0.83-1.16) .830 0.96 (0.81-1.13) 623 0.96 (0.81-1.14) .654
Stage (I as reference)

Il 2.75(2.25-3.37) <.001 2.72(2.22-3.33) <.001 2.33(1.90-2.87) <.00l

]l 5.27 (4.38-6.33) <.001 5.14 (427-6.18) <.001 4.5 (3.69-5.51) <.00I

v 9.40 (8.02-11.02) <.001 9.11 (7.76-10.69) <.001 7.38 (6.12-8.89) <.00I
Insurance status (insured as reference)

Any Medicaid 1.32 (1.18-1.48)  <.001 1.36 (1.21-1.54) <.00l

Uninsured 1.20 (0.99-1.45) .060 1.34 (1.10-1.63) .003

Unknown 0.86 (0.62-1.19) 359 0.94 (0.68-1.32) 725

Age (per | year older)

Male (vs female)

Marital status (not married as reference)
Married
Unknown

Grade of the tumor (low as reference)
High
Unknown

Subsite of the tumor (tongue as reference)
Floor of mouth
Other mouth

Treatment modalities (surgery alone as reference)
Radiation alone
Chemo + XRT
Surgery + XRT
Triple therapy
Other combinations
No treatment/unknown

1.03 (1.02-1.03)  <.001
101 (0.92-1.11) 829

0.95 (0.86-1.04)  .250
0.82 (0.67-1.00)  .052

1.19 (1.06-1.33) .002
0.83 (0.71-0.98) .026

1.01 (0.89-1.14) 873
0.85 (0.77-0.95)  .003

3.10 (2.54-3.79)  <.001
1.75 (1.47-2.07)  <.001
0.77 (0.66-0.90) 00|
1.05 (0.90-123) 529
2.82 (2.24-3.54) <.001
5.88 (4.95-6.99) <.00l

Abbreviations: aHR, adjusted hazard ratio; Cl, confidence interval; HR, hazard ratio; SD, standard deviation; XRT, radiation therapy.
?Model |: unadjusted. Model 2: adjusted for stage. Model 3: adjusted for stage and insurance. Model 4: adjusted for stage, insurance, age, sex, marital status,

grade of the tumor, subsite of the tumor, and treatment modalities.

racial/ethnic groups, blacks had a substantially greater pre-
valence of stage IV and a lower prevalence of stage I at pre-
sentation. Blacks also had significantly lower overall
survival rates than whites. We found that the higher black
mortality compared to whites was largely explained by the
stage differences and also by the insurance differences,
which was independent of the combined contribution of
demographics and the other clinical factors considered. For
Hispanics and Asians, there were no statistically significant
differences in survival compared to whites.

Several earlier studies have examined racial/ethnic dispa-
rities in survival between black and white patients in head
and neck cancers.**'* Specifically in oral cancer, it has
been reported that black patients had lower 5-year survival
rates than their white counterparts, but only 1 study per-
formed additional statistical analyses to control for relevant
covariates.”® Furthermore, few studies in head and neck

cancers have examined the Hispanic ethnicity and the Asian
race, and to our knowledge, no study has formally addressed
these 2 groups in an oral cancer population.””'"'? From
2000 to 2010, the Hispanic and Asian populations have both
increased by more than 40%.'7'® The proportion of
Hispanics in our study population was drastically lower than
the estimated proportion in the general US population
(18.1%), while the proportions of whites and Asians in our
study population were higher.'® These discrepancies could
arise from the registry’s collection of data from certain geo-
graphic regions or the disproportionate burden of oral
cancer among racial/ethnic groups. With the changing
demographics pattern in the general US population,'® the
present study represents a more recent analysis of the con-
temporary oral cancer population.

In head and neck cancers, the contributing factors to the
worse survival for black patients, especially the role of
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stage, are not completely understood.>'>'*! Our results
suggest that stage played a large role in the all-cause and
cause-specific mortality differences between black and
white patients with oral cancer. Molina et al® found that
controlling for stage led to only a modest reduction in the
hazard ratio for all-cause mortality between black and white
patients in a general head and neck cancer population.
Arbes et al® revealed similar findings in an oral cancer pop-
ulation. Both studies used the SEER summary staging cate-
gories of “‘local,” “‘regional,” and ‘‘distant,”” instead of the
TNM staging guidelines that provide finer stratification.
Thus, the extent of the disease could vary within the broader
stage categories (ie, blacks could have more advanced dis-
ease within each stage).® In addition, differences in the
sequence of covariate adjustments could be another reason
for the differing findings; these 2 prior studies included cer-
tain patient variables in their baseline models before adding
stage, whereas we included patient variables after adding
stage to assess for the effect of stage alone. Nevertheless, in
our final models, the effect of stage remained highly signifi-
cant even after removing any possible confounding from
age, suggesting that stage was an important factor for mor-
tality independent of the other variables examined.

The present study found that blacks had a higher preva-
lence of presenting at later stages than the other racial/
ethnic groups. After adjusting for differences in patient and
tumor variables, we found that blacks were still more likely
than their white counterparts to present at later stages.
Additional factors that could be contributing to the later pre-
sentation of black patients include mistrust toward the
health care system, lower level of public awareness, and
lower rates of dental care services and oral screening exami-
nations.?>> To our knowledge, the effectiveness of an oral
screening program implemented among a diverse racial/
ethnic community has not been investigated. In addition, it
is unclear if the lower rate of surgery treatment among
blacks compared to the other racial/ethnic groups is a result
of late presentation or other factors such as inappropriate
treatment and patient preference.*®

We found that the higher mortality for blacks vs whites
was statistically significant in the unadjusted Cox regression
model, which largely attenuated after adjusting for stage
and became insignificant after including insurance. This
finding implies that the greater all-cause mortality for
blacks vs whites may be mostly attributed to the differences
in stage and also to insurance. This is in contrast to a few
previous studies that examined other types of head and neck
cancers where the higher all-cause and cause-specific mor-
tality for blacks persisted after controlling for patient,
tumor, and treatment variables.>®?’ We found that blacks
were more likely to present at later stages and had a lower
insurance rate than their white counterparts, which is consis-
tent with previous reports.**'?® Gourin and Podolsky?’
showed that black patients with insurance had better sur-
vival than uninsured black patients. The Affordable Care
Act (ACA) mandate that was fully implemented in 2014 has
resulted in a significant increase in the insurance rate for

blacks.?**° Thus, more equal access to health care may tend
to equalize the outcomes between black and white patients
with oral cancer.

The present study revealed that Hispanics were more
likely to present at later stages but had no difference in mor-
tality compared to whites. In other head and neck cancers,
the reported staging and survival outcomes of Hispanics are
mixed.*>?731-3 These discrepancies may be explained by
the inclusion of various head and neck cancers and different
time periods of analyses, thus yielding distinct study popula-
tions. Our findings suggest that the pattern of mortality for
Hispanics did not seem to be directly linked to their
advanced disease. The overall lower rates of tobacco and
alcohol use among Hispanics have been suggested to play a
role in lowering the burden of aggressive disease.’>* Other
potential explanations for the favorable outcome of Hispanics
include the heterogeneous composition and genetic complex-
ity of this ethnicity group and the health selectivity of the
Hispanic migrants to the United States (healthy individuals
immigrate to the United States while the less healthy remain
in or return to their places of origin).*>** In addition, strong
social support within the Hispanic population has been cited
as a protective factor for patients with varying condi-
tions.**** The precise cause of the Hispanics’ better-than-
expected outcome despite advanced stages at presentation is
likely multifactorial and warrants further investigations.

To our knowledge, this is the first study to specifically
compare the survival outcome of Asians with other racial/
ethnic groups with oral cancer. The burgeoning Asian popu-
lation in the United States has presented the unique opportu-
nity to use recent national data to investigate the outcome
of this population group. While Asians appeared to have a
lower mortality risk than whites (Table 4), this difference
was not statistically significant. When considering the Asian
outcome in other types of head and neck cancers such as naso-
pharyngeal cancer, several studies have demonstrated that
Asians had better overall survival compared to whites.*!****
In oral cancer, further studies that include larger Asian sample
sizes are warranted to clarify their outcome.

The present findings should be interpreted with the lim-
itations inherent to a large population database such as miss-
ing data or inaccurate recording of race/ethnicity and stage.
SEER database also does not have data on individual-level
socioeconomic status or risk factors such as tobacco and
alcohol use, which would be useful to examine across race/
ethnicity. Nevertheless, the strengths of our study include a
nationally representative sample and the inclusion of racial/
ethnic groups that have not been thoroughly examined
before, including the Hispanic ethnicity and Asian race.

Conclusion

This national-level study revealed racial/ethnic differences
in survival and the role of stage in oral cavity cancer.
Specifically, we found that blacks had a higher prevalence
of presenting at later stages and a lower prevalence of being
insured than whites. The higher black mortality compared to
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whites was largely attributed to the differences in stage and
almost entirely eliminated after including insurance differ-
ences. For Hispanics and Asians, there were no statistically
significant differences in survival compared to whites.
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