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Abstract – Objectives: To investigate the impact of race on the likelihood of
patients being recommended for surgery after a diagnosis of oral and
oropharyngeal cancer. Methods: A total of 68 445 cases of oral and
oropharyngeal cancer were extracted from the 1988 to 2005 Surveillance,
Epidemiology, and End Results (SEER) database. County-level rurality data and
income data were merged using the US Department of Agriculture Rural-Urban
Continuum Codes dataset and US Census Bureau Small Area Income & Poverty
Estimates dataset. We used logistic regression analyses to investigate the impact
of race on being recommended to surgery for oral and oropharyngeal cancer,
adjusting for demographic, socioeconomic, and clinical factors. Stratified
analyses were further conducted by tumor site and rural ⁄ urban status. Results:
Recommendation to surgery varied significantly by race, with black patients
less likely than white patients to be recommended to surgery for their oral and
oropharyngeal cancer. The racial difference in recommendation to surgery
varied significantly by age, geography, and tumor subsite. Racial disparities are
most evident in lip and buccal cancer from rural areas (OR, 4.4; 95% CI, 2.6–7.5);
and least evident in oropharyngeal cancer from urban areas (OR, 1.2; 95% CI,
1.1–1.3). The magnitude of the racial disparity is attenuated with increasing age.
Conclusions: We observed substantial racial disparities in surgery
recommendation for oral and oropharyngeal cancer in the United States. Our
results suggest the need to improve accessibility to better health care in racial
minority groups, particularly in rural areas, and call for individual and
institutional efforts to avoid physician bias related to the patient’s
sociodemographic characteristics in healthcare service.

It is well documented by the American Cancer
Society that black patients have significantly higher
mortality and lower 5-year relative survival compared with white patients for oral and oropharyngeal cancer. The racial disparity in survival ranks
2nd among all cancers (1, 2). While no evidence to
date supports a biological mechanism underlying
this disparity between blacks and whites, a difference in stage at diagnosis seems clear – in one
study, only 20% of oral and oropharyngeal cancer
in black patients were diagnosed in the localized
stage, compared with 37% in the comparable stage
doi: 10.1111/j.1600-0528.2011.00638.x
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among white patients (3). Delayed diagnosis is a
plausible predictor of poor prognosis, but studies
have shown that delayed diagnosis alone is not
able to fully explain the black–white disparity in
mortality and 5-year survival rate (4–7).
Appropriate cancer treatment is another
important factor contributing to better prognosis.
Racial disparities in receipt of optimal cancer therapy have been reported in breast cancer (8), cervical
cancer (9), and lung cancer (10), but the scientific
literature is sparse for oral and oropharyngeal
cancer. Although oral and oropharyngeal cancer
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can be managed by surgery alone or combined with
any combination of radiotherapy, chemotherapy,
and immunotherapy, surgery is a key primary
treatment modality (11, 12). The level of accessibility
to surgery can reflect the general access to optimal
treatment for oral and oropharyngeal cancer. To
date, there is no convincing evidence that black and
white patients have equitable access to surgery for
oral cancer. One paper investigated the relationship
between race and pattern of care for oral cancer in 84
subjects, but the small sample size limited the
statistical power and the generalizability of the
conclusions (13). Several studies included treatment
as a covariate in the multiple logistic models in
studying patient survival, but no distinct information with respect to the association between race and
treatment was reported in these studies (14, 15).
It is difficult to separate the effects of social,
economic, and cultural factors in racial disparities
research. However, measures reflecting low socioeconomic status (SES) such as poverty, inadequate
education, and lack of health insurance are
believed to be the structural barriers associated
with racial minorities to limit access to optimal
health care and contribute to the elevated risk of
oral and oropharyngeal cancer (16–19). We therefore conducted a cross-sectional study based on the
SEER database – a population-based cancer database funded by the National Cancer Institute,
linked with the Rural-Urban Continuum Codes
(RUCC) data set and the Small Area Income &
Poverty Estimates (SAIPE) data. The purpose of
this study was to investigate the impact of race on
the likelihood of patients being recommended to
surgery, adjusting for various demographic, socioeconomic, and clinical factors.

Materials and methods
Data source
The data used for this analysis were the 1988–2005
SEER Limited-Use Dataset, which were collected
by the cancer registries in 17 different geographical
regions and covered approximately 26% of the US
population. SEER data are generally considered
representative of the US population and useful for
various topics in cancer research (20).
Surveillance, Epidemiology, and End Results
Limited-Use Data do not provide any information
on rurality of residence and socioeconomic information (e.g. household income, medical insurance).
To adjust for these covariates in the analysis, we
linked SEER data to another two datasets based on
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each subject’s county-level information. First, the
RUCC dataset from the United States Department of
Agriculture was used to dichotomize each subject as
a rural or urban resident. The RUCC divided all
counties into urban (metro) and rural (nonmetro)
areas according to their population size and degree
of urbanization (21). Second, the SAIPE data from
the US Census Bureau were employed to dichotomize subjects as residing in a wealthy county or
poor county. Based on the US federal definition,
‘poverty areas’ are regions where ‡20% of the
population lives below the poverty line (22), a
threshold that varies by size and age composition of
household. This cutoff has been confirmed effective
as an index in study of socioeconomic inequalities in
health (23, 24) and thus was applied in this study.

Variables analyzed
The outcome variable – whether surgery was
recommended or not – was derived from the
variable ‘Reason for no surgery’ in the original
SEER data set and dichotomized into two categories: surgery recommended and nonrecommended.
The former included those patients with surgery
performed, surgery recommended by the physician
but refused by the patient, surgery recommended
but not performed for unknown reasons, and
surgery recommended but not confirmed to have
been carried out. The surgery nonrecommendation
group included those with surgery not recommended or surgery contraindicated because of
other conditions. Our main predictor of interest
was race, limited to black and white patients.
The covariates for this analysis included the
following: age (in years), gender, marital status,
year of diagnosis (i.e. from 1998 to 1996 or 1997 to
2005), residence area (i.e. rural or urban), poverty
indicator (i.e. residing in a county with poverty rate
‡20%, or <20%), tumor stage (i.e. in situ, localized,
regional, or distant), and tumor site (i.e. tongue,
gum, lip and buccal, oropharyngeal region, salivary gland, and others).

Statistical analyses
In preliminary analysis, demographic, socioeconomic, and clinical characteristics were described
using means for continuous variables and proportions for categorical variables.
We performed unadjusted analyses to explore
any significant differences between various groups
with respect to surgery recommendation or
race. Bivariate analyses of race and surgery
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recommendation were also stratified by different
covariates to evaluate possible effect modifiers.
We fit multiple logistic regression models to
obtain adjusted odds ratios for race and surgery
recommendation. We considered covariates for
inclusion in the final model based on the results
of bivariate analyses: Variables significantly associated with both race and surgery recommendation
(P < 0.05) and causing >10% absolute change in
ORs for race between adjusted and unadjusted
analyses were considered potential confounders;
variables by which stratified analyses were conducted indicating a significant change in ORs for
race across strata (P < 0.05 for Breslow-Day Test)
were considered effect modifiers; and variables
recognized as important confounders or effect
modifiers in the previous literature. Covariates
meeting at least one of the above three criteria were

considered for inclusion in the final model. A
backward stepwise procedure for model building
was used to obtain the most parsimonious model.
SAS 9.1 (SAS Institute Inc., Cary, NC, USA) was
used for all data analyses in this study.

Results
Characteristics of study population
Table 1 shows the distribution of covariates by
race. We observed significant racial differences in
the distributions of age, gender, marital status, year
of diagnosis, residence area, poverty indicator,
tumor stage, and tumor site.

Not recommended to surgery
Table 2 shows the distribution of covariates by
surgery nonrecommendation. The crude odds ratio

Table 1. Patient demographic and tumor characteristics by race

Covariate
Age
18–39
40–59
60–79
80Gender
Female
Male
Marital status
Married
Single
Residence area
Urban
Rural
Poverty indicator
Rich
Poor
Year of diagnosis
1988–1996
1997–2005
Tumor stage
In situ
Localized
Regional
Distant
Tumor site
Tongue
Gum
Lip or buccal mucosa
Oropharyngeal area
Gland and other
Surgery recommendation
Yes
No
Total

Race

All
n (%)
3096
24 492
32 022
8835

(5)
(36)
(47)
(13)

Black n (%)

White n (%)

Odds ratio (95% CI)
Black versus White

319
3355
2508
356

2705
21 137
29 514
8479

1.0
1.1
0.6
0.3

(6)
(51)
(38)
(5)

(4)
(34)
(48)
(14)

(Reference)
(1.0, 1.2)
(0.5, 0.7)
(0.2, 0.3)

22 725 (33)
45 720 (67)

2040 (31)
4570 (69)

20 685 (33)
41 150 (67)

1.0 (Reference)
1.1 (1.1, 1.2)

35 959 (56)
27 857 (44)

2124 (34)
4080 (66)

33 835 (59)
23 777 (41)

1.0 (Reference)
2.7 (2.6, 2.9)

59 509 (87)
8936 (13)

6332 (96)
278 (4)

53 177 (86)
8658 (14)

1.0 (Reference)
0.3 (0.2, 0.3)

60 140 (88)
8296 (12)

4886 (74)
1724 (26)

55 254 (89)
6572 (11)

1.0 (Reference)
3.0 (2.8, 3.2)

22 925 (33)
45 520 (67)

2359 (36)
4251 (64)

20 566 (33)
41 269 (67)

1.0 (Reference)
0.9 (0.85, 0.95)

2382
25 840
30 248
6070

(4)
(40)
(47)
(9)

140
1631
3472
971

(2)
(26)
(56)
(16)

2242
24 209
26 776
5099

(4)
(42)
(46)
(8)

1.0
1.1
2.1
3.1

(Reference)
(0.9, 1.3)
(1.7, 2.5)
(2.5, 3.7)

17 272
6285
10 109
24 798
9981

(25)
(9)
(15)
(36)
(15)

1631
533
251
3276
919

(25)
(9)
(4)
(50)
(14)

15 641
5752
9858
21 522
9062

(25)
(9)
(16)
(35)
(15)

1.0
0.9
0.2
1.5
1.0

(Reference)
(0.8, 0.98)
(0.2, 0.3)
(1.4, 1.6)
(0.9, 1.1)

53 865 (79)
14 580 (21)
68 445

4413 (67)
2197 (33)
6610

49 452 (80)
12 383 (20)
61 835

1.0 (Reference)
2.0 (1.9, 2.1)

Odds ratio (95% confidence interval) of being black relative to white across variables.
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Table 2. Patient demographic and tumor characteristics by surgery recommendation

Covariate
Age
18–39
40–59
60–79
80Gender
Female
Male
Marital status
Married
Single
Residence area
Urban
Rural
Poverty indicator
Rich
Poor
Year of diagnosis
1988–1996
1997–2005
Tumor stage
In situ
Localized
Regional
Distant
Tumor site
Tongue
Gum
Lip or buccal mucosa
Oropharyngeal area
Gland and other
Race
White
Black
Total

Surgery recommendation

All
n (%)
3096
24 492
32 022
8835

No n (%)
(5)
(36)
(47)
(13)

245
5192
7131
2012

(2)
(36)
(49)
(14)

Yes n (%)

Odds ratio (95% CI)
No versus Yes

2851
19 300
24 891
6823

1.0
3.1
3.3
3.4

(5)
(36)
(46)
(13)

(Reference)
(2.7, 3.6)
(2.9, 3.8)
(3.0, 3.9)

22 725 (33)
45 720 (67)

4136 (28)
10 444 (72)

18 589 (35)
35 276 (65)

1.0 (Reference)
1.3 (1.3, 1.4)

35 959 (56)
27 857 (44)

6585 (48)
7127 (52)

29 374 (59)
20 730 (41)

1.0 (Reference)
1.5 (1.5, 1.6)

59 509 (87)
8936 (13)

13 252 (91)
1328 (9)

46 257 (86)
7608 (14)

1.0 (Reference)
0.6 (0.6, 0.7)

60 140 (88)
8296 (12)

12 495 (86)
2085 (14)

47 645 (88)
6211 (12)

1.0 (Reference)
1.3 (1.2, 1.4)

22 925 (33)
45 520 (67)

4099 (28)
10 481 (72)

18 826 (35)
35 039 (65)

1.0 (Reference)
1.4 (1.3, 1.4)

2382
25 840
30 248
6070

(4)
(40)
(47)
(9)

181
2049
8623
2564

(1)
(15)
(64)
(19)

2201
23 791
21 625
3506

(4)
(47)
(42)
(7)

1.0
1.0
4.8
8.9

(Reference)
(0.9, 1.2)
(4.2, 5.7)
(7.6, 10.4)

17 272
6285
10 109
24 798
9981

(25)
(9)
(15)
(36)
(15)

2248
894
561
9834
1043

(15)
(6)
(4)
(67)
(7)

15 024
5391
9548
14 964
8938

(28)
(10)
(18)
(28)
(17)

1.0
1.1
0.4
4.4
0.8

(Reference)
(1.0, 1.2)
(0.4, 0.4)
(4.2, 4.6)
(0.7, 0.8)

61 835 (90)
6610 (10)
68 445

12 383 (85)
2197 (15)
14 580

49 452 (92)
4413 (8)
53 865

1.0 (Reference)
2.0 (1.9, 2.1)

Odds ratio (95% confidence interval) of surgery being recommended relative to surgery not being recommended across
variables.

between race and nonrecommendation to surgery is
2.0 (1.9, 2.1), meaning the odds for not being recommended for surgery was twice as high among black
patients as it was among white patients. The surgery
nonrecommendation rates also differed by age, gender, marital status, year of diagnosis, residence area,
poverty indicator, tumor stage, and tumor site.

Stratified odds ratio for race and surgery
nonrecommendation
The Breslow-Day Test for homogeneity indicated
significant variations in ORs when stratifying by
residence area, year of diagnosis, tumor stage, and
tumor site in unadjusted analyses, suggesting these
variables might be effect modifiers of the association between race and surgery recommendation.
Age, gender, marital status, poverty indicator, and
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tumor stage did not show any significance in this
test. The unadjusted ORs for race and surgery
nonrecommendation stratified by the possible
effect modifiers are shown in Table 3.

Multivariable logistic regression
Based on the results of bivariate analyses, we
developed multivariable logistic regression models
using backward stepwise elimination of insignificant covariates. The covariates in the final parsimonious model included age (continuous), gender,
marital status, year of diagnosis, poverty indicator,
and tumor stage; we also fit two interaction terms
with race: residence area (urban ⁄ rural) and tumor
site. Year of diagnosis and tumor stage were not
significant effect modifiers in the multivariable
setting.

Racial disparities in oral cancer
Table 3. Stratified odds ratios (and 95% confidence
intervals) of nonrecommendation to surgery of black
relative to white patients across significant effect modifiers from bivariate analysis

Stratum variable
Residence area
Urban
Rural
Year of diagnosis
1988–1996
1997–2005
Tumor stage
In situ
Localized
Regional
Distant
Tumor site
Tongue
Gum
Lip or buccal mucosa
Oropharyngeal area
Gland and other

Odds ratio
(95% CI)
(White as
reference)

P-value of
Breslow-Day
test

4.4 (3.4, 5.6)
1.8 (1.7, 1.9)

0.0001

2.3 (2.1, 2.5)
1.9 (1.8, 2.0)

0.0017

2.3
2.1
1.6
1.6

(1.4,
(1.8,
(1.4,
(1.4,

3.8)
2.5)
1.7)
1.8)

0.0007

2.1
1.6
3.3
1.4
1.7

(1.9,
(1.3,
(2.3,
(1.3,
(1.4,

2.4)
2.0)
4.7)
1.5)
2.1)

<0.0001

Table 4 shows the adjusted odds ratios from the
final model with ORs stratified by race, rural ⁄ urban
residence, and tumor site, reflecting the interaction
terms included in the model. The variation in
stratified ORs for race and surgery recommendation by tumor location and residence area indicated
the varying magnitude of racial disparity across
different subgroups in the population: The racial
disparity was most severe among rural patients
with lip and buccal cancer, with a fourfold increase

in the odds of nonrecommendation to surgery
among black patients (OR, 4.4; 95% CI, 2.6–7.5), and
was least evident in urban patients with oropharyngeal cancer, where we observed only a 20
percentage increase in odds among black patients
(OR, 1.2; 95% CI, 1.1–1.3). The model also suggested that elderly single men from poor counties,
with late-stage cancer, were less likely to be
recommended to surgery.
In secondary analyses, we fit an additional
interaction between race and age (in years) in the
multivariable model. We found a significant interaction with a negative coefficient of )0.01 and a
P-value of 0.0001, indicating an attenuation of
racial disparities with increasing age.

Discussion
Oral and oropharyngeal cancer is generally
managed by surgery alone or combined with
concomitant radiotherapy, chemotherapy, and
immunotherapy (11). In this paper, instead of
investigating the full range of treatment options,
we focused our interest on surgery recommendation alone because: (i) surgery remains the first line
of treatment for oral and oropharyngeal cancer,
and whether surgery is recommended can therefore be considered a ‘surrogate’ outcome for general access to optimal treatment; (ii) controversies
still exist regarding the optimal combinational
therapy (i.e. radiotherapy and ⁄ or chemotherapy)

Table 4. Adjusted odds ratios (and 95% confidence intervals) for surgery nonrecommendation for main predictor (race)
and covariates from the primary model
Variable (reference category)
Race

a

Stratum 1

Stratum 2

Odds ratio (95% CI)

Urban

Tongue
Gum
Lip or buccal mucosa
Oropharyngeal area
Gland and other
Tongue
Gum
Lip or buccal mucosa
Oropharyngeal area
Gland and other

1.7
1.5
2.2
1.2
2.1
3.4
3.0
4.4
2.4
4.3
1.03
1.2
1.4
1.4
1.5
2.2

Rural

Age (in years)
Gender (female)
Marital status (married)
Year of diagnosis (1988–1996)
Poverty indicator (rich)
Tumor stageb

(1.5, 1.9)
(1.2, 1.9)
(1.4, 3.4)
(1.1, 1.3)
(1.7, 2.7)
(2.4, 4.7)
(2.1, 4.4)
(2.6, 7.5)
(1.8, 3.3)
(3.0, 6.2)
(1.03, 1.03)
(1.1, 1.2)
(1.3, 1.4)
(1.4, 1.5)
(1.4, 1.6)
(2.1, 2.3)

a

The reference category for race: white patient from urban area with a diagnosis of tongue cancer.
We considered tumor stage as an ordinal variable (in situ, localized, regional, and distant). The ORs represent one unit
escalation over this order.

b
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and their sequence (i.e. presurgical or postsurgical)
(12, 25), and including these combinational options
in analysis might lead to underestimation of
disparities in receipt of optimal treatment in reality.
On the other hand, it is true that not all patients are
candidate for surgery: Patients with late-stage,
posterior-site cancer are more likely to be contraindicated for surgery (26), which is also confirmed
by our finding: Patients with late-stage (distantly
developed), posterior-site cancer (oropharyngeal
cancer) had almost a 10-fold increase in surgery
nonrecommendation risk compared with patients
with early-stage (in situ) and anterior-site cancer
(lip and buccal cancer).
Instead of exploring racial differences in receipt
of treatment, we focused on the difference in
recommendation of treatment with respect to race,
to more directly address the question of to what
extent the behavior of healthcare providers contributes to the inequality of care. Previous research
has found that black patients with coronary artery
disease were less likely than white patients to be
recommended for cardiac catheterization (27); and
that black patients with end-stage renal disease
were less likely than comparable white patients to
be referred for evaluation of renal transplantation
(28). In this study, we found that black patients
were less likely than white patients to be referred
for surgery for oral and oropharyngeal cancer
irrespective of their cancer stage and SES. This
evidence provides support for the hypothesis that
health and human service providers contribute to
institutional racism in the current heath care
system (29).
Our findings suggest that racial disparities in
surgery recommendation are least obvious in posterior-site cancer (oropharyngeal cancer), while
most obvious in anterior-site cancer (lip and buccal
cancer). This may be due to a late-stage diagnosis
of most oropharyngeal cancers, leading to a more
uniform ‘standard’ treatment for both black and
white patients: Surgery was less frequently recommended, and the patients’ characteristics and
personalities may be less likely to influence the
physician’s recommendation. As research on social
categorization and stereotyping has pointed out, it
is unrealistic to expect physicians to view each
patient with complete objectivity and impartiality.
To make everything more manageable, people
usually make their judgment or apply their attitude
toward a specific individual based on the image of
a group or class that the individual belongs to,
i.e. stereotype usage (30). Unfortunately, time
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pressure, the need to make quick judgments, and
heavy cognitive load make physicians one of the
most vulnerable groups for using stereotypes (31).
Socioeconomic status is another important factor
contributing to the disparities in health care.
Owing to low income, inadequate education, and
lack of insurance coverage, patients with lower SES
have limited access to routine health examination,
which might contribute to higher cancer incidence
(19) and delayed cancer treatment (18). Shavers (13)
investigated the relationship between race, SES (i.e.
income, education, insurance status), and cancerdirected treatment for oral, pharyngeal, and laryngeal cancer: While black patients had a lower
average SES than white patients, no significant
effect of SES on treatment pattern was found when
controlling for race in the multivariable model
(possibly limited by small sample size). With a
much larger sample size in the SEER Limited-Use
data, we did find that oral and oropharyngeal
cancer patients from low income area had 50%
higher odds of not being recommended to surgery
than those from other areas. Furthermore, we
believe this estimate is likely conservative, because
of possible nondifferential misclassification of SES
by using county-level factors in the absence of
individual-level SES measures. In addition, we did
not find any significant interaction between race
and SES, meaning racial disparities appeared consistent across income groups. It is possible that our
results would have differed if we had been able to
include individual-level SES measures in our analysis; therefore, further study is warranted using
individual-level SES measures to investigate this
relationship.
We also investigated the effect of residence area
on treatment recommendation. It has been reported
that rural residents often face more barriers to high
quality care, and studies have suggested that racial
disparities in health care might be exacerbated by a
variety of factors tied to local or regional conditions
(32, 33); however, studies to date have not provided a definitive understanding of these effects
(34). Findings of our study might provide a
supportive answer to this question: An intensification of racial disparities was observed in rural
areas, with an almost twofold increase in treatment
disparities between black and white patients for
oral and oropharyngeal cancer as compared to that
in urban areas. Possible reasons for this larger gap
in access to health care in rural areas might be that
rural residents, on average, are poorer, have less
health insurance coverage, and have less provider
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availability compared with their urban counterparts. These results underscore the necessity of
improving healthcare accessibility for racial minorities, especially in rural populations. Furthermore,
as this group has been reported less likely to visit
the dentist but instead may see a primary care
physician, training physicians with basic oral and
oropharyngeal cancer knowledge in these regions
may benefit the population (35).
Some studies have found a concentration of
racial disparities in health care among young
people. Garg et al. (36) found that blacks with
end-stage renal disease were less likely than whites
to be placed on the waiting list for renal transplant,
and the racial disparity is greatest in the youngest
and healthiest black patients. Interestingly, we
observed a similar trend: Racial inequality in
surgery recommendation for oral and oropharyngeal cancer was more obvious among younger
patients. Previous literature has suggested that
young patients might hold a more skeptical attitude toward their health provider (37), particularly
when they confronted a physician of a different
racial group (28, 38). Meanwhile, the physician’s
beliefs and expectations might be negatively influenced by the patient’s characteristics and personality (29), and their conscious or unconscious racial
biases and stereotype usage might be intensified by
the patient’s skepticism. Therefore, we believe
improving trust and understanding between patients and physicians across races might mitigate
the barriers to partnership and effective communication in healthcare service.
This study has several limitations. First, like
many population-based studies (10, 39), we were
not able to retrieve individual-level SES such as
household income and health insurance information from the SEER Limited-Use data. Census
county-level measures are imperfect indicators of
individual-level SES (15, 40, 41), and accordingly,
our results may be somewhat biased by residual
confounding. Second, no information was available
regarding patients’ concomitant disease in the
SEER database, so we were not able to evaluate
its effect on surgery recommendation in these
analyses. Third, possible racial profiling among
physicians, and personal beliefs among patients,
might influence decision making for surgery, but it
is impossible to assess these factors in this crosssectional study. Therefore, future work including
the information of individual-level SES, patients’
concomitant diseases, and measurements of physician’s behaviors is strongly desired.

There are several important strengths of this
study. SEER data are clearly representative of the
overall US population, and the large sample size
available made it possible for us to conduct
subgroup analyses, such as by rural ⁄ urban residence and by cancer subsite, within the broader
spectrum of oral and oropharyngeal cancer. In
addition, the quality of SEER data made it possible
for us to evaluate and control for tumor stage and
other important factors.
In conclusion, the results of this study suggest
black patients were less likely than white patients
to be recommended to surgery for oral and
oropharyngeal cancer across a variety of descriptor
variables such as gender, marital status, SES, and
tumor stage. In addition, precise delineation of
magnitude of these disparities depends on
patients’ age, residence, and tumor site: Racial
disparities were most evident among young people
from rural areas and with lip and buccal cancer,
and least evident among older people from urban
areas with oropharyngeal cancer. Our findings
underscore the persistence of racial disparities in
health care in the United States and demonstrate
the urgent need to improve accessibility to highquality health care among racial minorities, particularly in rural areas. In addition, individual and
institutional interventions aimed at decreasing
physician biases elicited from the patient’s sociodemographic characteristics and personality are
needed to guarantee a more equitable environment
for healthcare services, including improving the
physician’s consciousness, physician training on
the use and misuse of stereotypes and the incorporation of more individual patient information in
their perception of the patient, and enhancing
physician-patient communication.
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