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Racial Differences in Survival of Oral and Pharyngeal 
Cancer Patients in North Carolina 

Daniel J. Caplan, DDS, PhD; Iwa Hertz-Picciotto, PhD 

Abstract 
Objective: This study seeks to determine whether lower survival of black 

versus white oral and pharyngeal cancer patients is due to, or differs by, stage at 
diagnosis. Methods: Subjects identified through the North Carolina Central 
Cancer Registry included all black and white North Carolina residents diagnosed 
from 1987 to 1990 with malignant squamous cell carcinoma of the oral cavity or 
pharynx. Proportional hazards regression models were used to calculate hazard 
ratios for all-cause mortality during the first 18 months after diagnosis, aqusting 
for age, reported histologic grade, site, and several time-dependent interactions. 
Results: Within the first two months after diagnosis, the blackhvhite hazard ratio 
for mortality among those with localized disease was 11.8 (95% Ck3.7, 374, 
compared to 6.4 (95% CL2.6, 15.8) for those with advanced disease. During 
months 3 to 18 after diagnosis, b lachhi te hazard ratios were 2.07 (95% CI= 1.03, 
4.18) among those with localized disease and 1.12 (95% CL0.85, 1.47) for those 
with advanced disease. Conclusions: In the first 18 months after diagnosis, 
blacks with oral and pharyngeal cancer have higher all-cause mortaliv than 
whites diagnosed at the same stage of disease. Racial differences are greater 
among those with localized disease than for those with more advanced conditions. 
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Over 30,000 new cases of oral and 
pharyngeal cancer occur each year in 
the United States, resulting in over 
8,000 deaths annually (1). Oral and 
pharyngeal cancer survival rates are 
poor, with only 53 percent of whites 
and 31 percent of blacks still alive five 
years after diagnosis (1). Although 
oral and pharyngeal cancer screening 
is an uncomplicated, noninvasive pro- 
cedure, survival rates are worse than 
those for cancers of the breast, pros- 
tate, uterine cervix, and colon (1) - 
conditions for which screening also is 
available. 

We know of only one published 
study in which multivariate analyses 
were employed specifically to address 
the issue of racial differences in oral 
and pharyngeal cancer survival. 
Franco et al. (2) used proportional haz- 
ards regression to investigate 15-year 
survival in a cohort of Brazilian pa- 
tients with cancer of the oral cavity, 

with separate analyses addressing 
“deaths due to mouth cancer” and “all 
deaths.” Race (white/Oriental vs 
black/mulatto) was correlated with 
stage and treatment, with blacks/mu- 
lattos more likely to be diagnosed with 
advanced lesions and more likely to 
have their condition go untreated. For 
both all-cause and disease-specific 
mortality, a statistically significant ra- 
cial difference in survival of lip cancer 
persisted when sex and age were con- 
trolled, but disappeared when stage 
was added to the model. For cancers 
of the tongue and other mouth sub- 
sites, neither crude nor adjusted haz- 
ard ratios (comparing races) were sta- 
tistically significant. 

Several investigations have focused 
on racial differences in survival of can- 
cers other than oral and pharyngeal 
cancer (3-6). Of particular relevance to 
the present study is a report by 
Ragland et al. (6)  in which Surveil- 

lance, Epidemiology, and End Results 
(SEER) data were used to assess stage- 
specific survival of cancers of the co- 
lon, rectum, bladder, breast, cervix, 
uterine corpus, and prostate. These 
sites were chosen because “mortality 
[was] considered avoidable by early 
detection and treatment,” a statement 
that also applies to oral and pharyn- 
geal cancer (7). Proportional hazards 
models showed that (1) no significant 
stage-specific racial disparities existed 
for colon, male rectal, and prostate 
cancer; (2) racial differentials persisted 
for male bladder, female rectal, and 
breast cancer; and (3) racial differences 
were evident at some stages but not 
others for female bladder, cervical, 
and uterine corpus cancer. 

Some of the racial survival differ- 
ence seen with many cancers may be 
attributed to a higher proportion of 
diagnoses of less advanced cancers 
among whites than blacks (81, particu- 
larly in sites for which cancer screen- 
ing tests are available. This possibility 
is consistent with findings by Franco 
et al. (21, in which racial differences in 
lip cancer survival were explained by 
variations in stage at diagnosis. How- 
ever, SEER data from 1973-87 show 
that survival is much poorer for blacks 
within each stage of oral and pharyn- 
geal cancer (11, suggesting that other 
factors may be more important in ex- 
plaining this difference. Thus, the 
main goals of this study were to char- 
acterize the association between race 
and survival for North Carolina resi- 
dents diagnosed with oral and pha- 
ryngeal cancer and to determine 
whether this relationship varies by 
stage at diagnosis. 

Methods 
Data were obtained from the North 

Carolina Central Cancer Registry, 
which contains information on indi- 
viduals diagnosed with oral and pha- 
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ryngeal cancer at North Carolina hos- 
pitals since 1987. The study sample 
included North Carolina residents 
whose: (1) date of diagnosis was be- 
tween January 1,1987, and December 
31, 1990; (2) race was either black or 
white; (3) tumor was a malignant 
squamous cell carcinoma of the oral or 
pharyngeal tissues (International 
Classification of Diseases for Oncol- 
ogy codes 140.0-149.91, excluding sali- 
vary glands (142.0-142.9) (9); (4) stage 
at diagnosis was either localized, re- 
gional, or distant metastases (i.e., in 
situ, benign, and unknown were ex- 
cluded); (5) tumor histologic grade 
ranged from well differentiated to un- 
differentiated, or was unknown; and 
(6) date of last contact was at least one 
day after the date of diagnosis. For 
individuals with more than one eligi- 
ble neoplasm, analysis was completed 
using only the earliest diagnosed tu- 
mor. 

Hospitals had reported each case's 
vital status to the registry (i.e., alive or 
dead at last contact), but had not re- 
ported cause of death. Thus, all deaths 
were considered events in the present 

analysis. Kaplan-Meier estimates 
were used to evaluate the relationship 
between race and survival time, strati- 
fying by selected covariates (10). Fol- 
low-up time was defined as  the 
number of months from diagnosis to 
last contact. Follow-up times were 
censored at 18 months because (1) few 
deaths occurred after this point; (2) 18 
months was considered to be socially 
meaningful; and (3) the unadjusted 
survival difference was substantial at 
18 months, hence detection of poten- 
tial confounders would be enhanced. 
Table 1 describes the follow-up status 
used in this analysis. 

Race (black, white) was the primary 
variable of interest. Covariates in- 
cluded age at diagnosis, sex, stage at 
diagnosis (localized, regional, dis- 
tant), histologic grade (unknown, well 
differentiated, moderately differenti- 
ated, poorly differentiated, undiffer- 
entiated), site (oral, pharyngeal), resi- 
dence region (mountain, Piedmont, 
coastal), residence county (urban if 
population density 2190 residents per 
square mile based on the 1990 US Cen- 
sus, rural otherwise), and hospital 
county (same as, different from resi- 
dence county). Residence region, resi- 
dence county, and hospital county 

TABLE 1 
Follow-up Status Used in Analysis by Vital Status at Last Contact 

Time from Diagnosis Vital Status Follow-up Status 
to Last Contact at Last Contact Used in Analysis 

518 months Alive Censored at last contact 
518 months Dead Died as of last contact 
>18 months Alive or dead Censored at 18 months 

~ 

TABLE 2 
RelationshipsAmong Explanatory Variables, 18-month Survival, and Race 

Explanatory Variable Description 

Study 
Subjects 
(n=1,272) 

Deaths by 
18 Months 

(n=352) 

Race 

Age at diagnosis 

Hospital county 

Histologic grade 

Residence region 

Residence county 

Sex 

Site 

Stage at diagnosis 

White 
Black 
1p44 years 
45-54 years 
55-74 years 
75-108 years 
Residence 
Other 
Reported 
Missing 
Mountain/ Piedmont 
Coastal 
Urban 
Rural 
Female 
Male 
Oral 
Pharyngeal 
Localized 
Regional 
Distant 

961 
311 
105 
230 
711 
226 
532 
740 
940 
332 
952 
320 
663 
609 
420 
852 
799 
473 
404 
726 
142 

252 
100 

16 
53 

197 
86 

159 
193 
268 
84 

277 
75 

194 
158 
114 
238 
198 
154 
51 

232 
69 

18-month Kaplan- 
Meier Survival Log-Rank 

Estimate P-value 

.50 .02 

.41 

.73 <.Ol 

.54 

.48 

.36 

.42 .01 

.53 

.47 .21 

.53 

.47 .23 

.54 

.44 .03 

.52 

.53 .71 

.47 

.52 <.01 

.42 

.72 < .01 

.40 

.28 

% 
Black 

Chi-square 
P-value 

NA 
NA 
42 
49 
19 
8 

26 
23 
21 
33 
21 
34 
25 
23 
20 
27 
21 
30 
14 
28 
37 

NA 

< .01 

.19 

<.01 

<.01 

.37 

<.01 

<.01 

<.01 
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were included as surrogates for poten- 
tial confounders that were unavailable 
in the database (e.g., access to care, 
socioeconomic status, tobacco use), 
while the other covariates were in- 
cluded based on evidence in the cancer 
literature indicating that they may be 
associated with survival. 

Univariate frequency tabIes were 
generated, and the sole continuous ex- 
planatory variable, age, was assessed 
for normality and centered. Bivariate 
contingency tables were developed, 
and stratified analyses were con- 
ducted to assess the potential for effect 
modification and confounding of the 
association of interest. Log(-log) sur- 
vival plots of each explanatory vari- 
able were created to verify the propor- 
tional hazards assumption, and time- 
dependent interactions were created 
for variables that violated this as- 
sumption (10). 

After collinearity was assessed, 
backward selection was employed to 
develop proportional hazards regres- 
sion models of the race-survival rela- 
tionship. We decided a priori that (1) 
because the main study question dealt 
with the effect of diagnostic stage on 
the race-survival relationship, the 
three variables race, stage, and the race 
by stage interaction would be forced 
into each model; (2) main effect terms 
would be included in the model if their 
removal elicited at least a 10 percent 
change in the black/white hazard ra- 
tio or if their P-value was less than .05 
(based on the Wald chi-square statis- 
tic), controlling for other variables in 
the model; and (3)  interaction terms 
would be kept if their P-value was less 
than .20, controlling for other variables 
in the model. SAS Version 6.08 for 
Windows was used for all statistical 
analyses. Stratified analyses were con- 
ducted using PROC FREQ and PROC 
LIFETEST; PROC PHREG was used 
for proportional hazards modeling. 

Results 
A total of 1,272 observations were 

included in the analysis, of which 311 
(24%) represented blacks. During pre- 
liminary analyses it was noted that 332 
individuals (26%) were missing a 
value for histologic grade, so this vari- 
able was reclassified as a binary vari- 
able (reported, missing). Likewise, 
due to the limited number of blacks 
living in the mountain region, moun- 
tain and Piedmont residents were 
combined to create a dichotomous 

~~ - ~________ 

FIGURE 1 
Survival Curves for Oral and Pharyngeal Cancer, by Race 
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variable for residence region. 
Table 2 shows the relationship be- 

tween (1) the explanatory variables 
and 18-month survival, and (2) the co- 
variates and race. Survival was signifi- 
cantly associated with race, age 
(grouped for ease of interpretation), 
hospital county, residence county, 
site, and stage (Pc.05). Race was sig- 
nificantly associated with age, grade, 
residence regon, sex, site, and stage. 
Unadjusted survival curves by race 
are presented in Figure 1. The log-rank 
P-value of .021 (X2, 1 df) implies a 
statistically significant difference be- 
tween the two curves over the 18- 
month period. 

Results from the stratified analyses 
are reported in Table 3. Eighteen- 

month Kaplan-Meier survival esti- 
mates for blacks were lower than those 
for whites in almost every stratum. 
Discrepancies were most noticeable 
by age (blacks fared more poorly than 
whites in all but the oldest group), by 
site (racial difference greater for oral 
than for pharyngeal cancer), and by 
stage (racial difference greater for 
those diagnosed with localized dis- 
ease than for those diagnosed with re- 
gional or distant disease). Figure 2 
shows survival curves for blacks and 
whites stratified by stage at diagnosis. 
The spread between the two curves is 
noticeably greater for those diagnosed 
with localized disease (P=.068) than 
among those diagnosed with either re- 
gional disease (P=.915) or distant me- 
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TABLE 3 
Relationship Between Covariates and 18-month Survival by Race 

Whites Blacks 

18-month 18-month 

Whites 18 Months Survival Blacks 18 Months Survival 
Covariate Description (n=961) (n=252) Estimate (n=311) (n=100) Estimate 

Age at diagnosis 14-44 years 61 7 .81 44 9 .60 

55-74 years 575 141 .52 136 56 .32 
75-108 years 20 7 79 .35 19 7 .60 

Other 569 140 .54 171 53 .46 

Deaths by Kaplan-Meier Deaths by Kaplan-Meier 

45-54 years 118 25 .62 112 28 .45 

Hospital county Residence 392 112 .44 140 47 .35 

Histologic grade Reported 739 205 .49 201 63 .38 
Missing 222 47 .57 110 37 .46 

Residence region Mountain/Piedmont 750 208 .49 202 69 .38 
Coastal 

Residence county Urban 
Rural 

Sex Female 
Male 

Site Oral 
Pharyngeal 

Stage at diagnosis Localized 
Regional 
Distant 

21 1 
494 
467 
338 
623 
631 
330 
347 
525 

89 

44 
137 
115 
90 

162 
147 
105 
41 

166 
45 

tastases (P=.925). 
Main effect variables selected for in- 

clusion in the full proportional haz- 
ards regression model were based on 
the strength of associations between 
the covariates, race, and survival 
among the entire sample (Table 21, 
while interaction terms were selected 
based on variations in racial survival 
differences within each covariate (Ta- 
ble 3). The full model included the 
forced terms (race, stage, and race by 
stage), covariates (site, grade, age, hos- 
pital county, and residence region), 
and interactions for race by age and 
race by site. 

Follow-up time was dichotomized 
at <2 versus 22 months because in 
log(-log) survival plots, four variables 
(race, age, grade, and site) appeared to 
violate the proportional hazards as- 
sumption at that point (results not 
shown). Time-dependent interactions 
were created for each of these vari- 
ables and also were included in the full 
model. 

Of the 352 individuals (27.7%) who 
died within 18 months of diagnosis, 
almost one-fifth died during the first 

.59 

.47 

.54 

.54 

.49 

.55 

.42 

.73 

.40 

.26 

109 
169 
142 
82 

229 
168 
143 
57 

201 
53 

31 
57 
43 
24 
76 
51 
49 
10 
66 
24 

.47 

.35 

.49 

.49 

.39 

.40 

.41 

.61 

.39 

.30 

two months (Table 4). Of these, rela- 
tively more blacks than whites died 
(7.1% vs 4.5%). Among those with lo- 
calized disease, 17.5 percent of the 
blacks died within 18 months of diag- 
nosis, compared to only 11.8 percent 
of the whites. However, among those 
with regional disease or distant metas- 
tases, similar percentages of blacks 
and whites died within 18 months. 

Prior to generation of regression 
mod el s, three observations were 
evaluated as potential outliers based 
on age at diagnosis: two cases aged 14 
and 15 years (because individuals this 
young rarely develop oral and pha- 
ryngeal cancer), and one case aged 108 
years (because the next-oldest case 
was diagnosed at age 98). However, 
since regression models including and 
excluding these observations were not 
appreciably different, results include 
data from all 1,272 cases. 

Table 5 shows parameter estimates 
and standard errors for variablesin the 
final model. P-values are reported 
only for variables not involved in a 
significant interaction term with race; 
P-values also are not reported for time- 

dependent interaction terms because 
these terms are included only to satisfy 
proportional hazards assumptions. 
Death rates increased with age, and 
hazards for those with no grade re- 
ported were more than three times 
those for individuals with grade re- 
ported in the registry. Hazards for 
pharyngeal cancer patients were over 
eight times that of oral cancer patients, 
controlling for other variables in the 
model. 

Because racial differences for those 
with regional and distant disease were 
small relative to those for patients di- 
agnosed with localized disease (Fig- 
ure 2), the race by stage interaction 
term compared those with localized 
disease against those in the two other 
groupscombined. Its statistical signifi- 
cance implies that distinct black/ 
white hazard ratios exist for each time- 
by-stage combination; these are 
shown in Table 6. During months 3-18 
after diagnosis, blacks tended to have 
about twice the hazard of whites, but 
only among those with localized dis- 
ease. No appreciable difference was 
evident for those diagnosed at more 
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FIGURE 2 
Survival Curves for Oral and Pharyngeal Cancer, by Race and Stage at Diagnosis 
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advanced stages. However,during the 
first two months after diagnosis, 
blacks with localized disease had a 
death rate 12 times that of whites in 
comparable stages, while blacks with 
regional or distant disease had haz- 
ards about six times that of whites in 
comparable stages. 

Finally, although oral and pharyn- 
geal cancer data have been collected 
by the registry since 1987, registry of- 
ficials estimate that complete case as- 
certainment was not achieved until 
1990 or later. For that reason, we ex- 
plored the possibility of bias due to 
underascertainment of cases from 
1987-89. Table 7 shows that the 
number of hospitals reporting oral and 
pharyngeal cancer cases to the registry 
climbed steadily from 1987 to 1990, as 
did the number of cases reported. Nei- 
ther age nor stage at diagnosis varied 
systematically; however, blacks could 
have been underascertained in 1987. 
Proportional hazards models using 
only 1990 data confirmed the results 
from the total sample, including the 
stagedependent nature of the race- 
survival relationship (results not 
shown). 

Discussion 
The development of oral and pha- 

ryngeal cancer is linked strongly to 
tobacco and alcohol use, with a dose- 
response relationship evident for each 
substance (11,12). The use of both ap- 
pears to increase oral and pharyngeal 
cancer risk in a multiplicative fashion 
(111, and the two products are esti- 
mated to account for 75 percent of all 
oral and pharyngeal cancer cases na- 

TABLE 4 
Number and Percent Died, All Causes, by Time after Diagnosis 

0-2 Months after 3-18 Months after 
Diagnosis Diagnosis Total 

% % Number n Number % Number 

Whites 961 43 4.5 209 21.7 252 26.2 
Blacks 31 1 22 7.1 78 25.1 100 32.1 
Localized 404 10 2.5 41 10.1 51 12.6 
Regional 726 38 5.2 194 26.7 232 32.0 
Distant 142 17 12.0 52 36.6 69 48.6 
Localized whites 347 8 2.3 33 9.5 41 11.8 
Localized blacks 57 2 3.5 8 14.0 10 17.5 
Regional whites 525 23 4.4 143 27.2 166 31.6 
Regional blacks 201 15 7.5 51 25.4 66 32.8 
Distant whites 89 12 13.5 33 37.1 45 50.6 
Distant blacks 53 5 9.4 19 36.0 24 45.3 
Total 1,272 65 5.1 287 22.6 352 27.7 
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TABLE 5 
Final Proportional Hazards Regression Model 

Parameter Standard Hazard Ratio 
Variable Estimate Error P-value (95% CI) 

Main effect terms 

Interactions involving race 
Interactions involving time 

Race (white=O, black=l) 
Age at diagnosis 

(continuous, centered at 60 years) 
Histologic grade 

(reported=O, missing=l) 
Site (oral=O, pharyngeal=l) 
Regional stage at diagnosis 

Distant stage at diagnosis 

Race * (regional or distant stage) 
Race * time 2 2 months 
Age at diagnosis * time 2 2 months 
Histologic grade * time 2 2 months 
Site * time 22 months 

(localized/distant=O, regional=l) 

(localized/ regional=O,distant=l) 

2.468 
.118 

1.171 

2.097 
1.138 

1.759 

-.618 
-1.739 
-.097 

-1.430 
-2.039 

.590 

.018 <.001 1.13 (1.09,1.17) 

.371 .002 3.23 (1.56,6.67) 

.462 <.001 8.15 (3.30,20.12) 

.176 

.204 

.377 

.482 

.018 

.392 

.470 

TABLE 6 
Black/White Hazard Ratios and 95% CI, by Time after Diagnosis 

0-2 Months 3-18 Months 
Stage at Diagnosis after Diagnosis after Diagnosis 

Localized 11.8 (3.7,37.5) 2.07 (1.03,4.18) 
Regional or distant 6.4 (2.6,15.8) 1.12 (0.85,1.47) 

tionwide (1 1). Thus, many members of 
the present cohort likely were users of 
tobacco and/or alcohol. Although the 
present outcome was survival rather 
than incidence, racial variations in the 
use of tobacco and alcohol could ac- 
count for some of the observed dispar- 
ity in survival if survival parallels oral 
and pharyngeal cancer incidence. The 
authors of one paper concluded that 
"in the absence of alcohol and tobacco, 
the rates of this cancer according to 

race and sex would be nearly equal" 
(13). If these factors were to explain 
our findings of racial differences in 
survival, use of tobacco and alcohol 
would have to have been much higher 
in blacks than in whites. The absence 
of data on such lifestyle differences in 
North Carolina precludes an assess- 
ment of their role in the race-survival 
relationship. 

Race, as used here, should be con- 
sidered a surrogate for unavailable 

variables that potentially may be cor- 
related with survival, including family 
income, education level, and social 
and cultural factors. Oral and pharyn- 
geal cancer treatment generally in- 
cludes various combinations of sur- 
gery, radiation, and chemotherapy 
114); however, the registry did not in- 
clude treatment data. In addition, the 
presence of histologic grade in the 
model does not indicate that more 
poorly differentiated tumors were as- 
sociated with decreased survival, as in 
other studies evaluating this variable 
(15); it merely reflects the presence or 
absence of a recorded value for grade 
in the registry, which may be a surro- 
gate for socioeconomic status. In sum, 
as  with most retrospective studies, 
had several potentially important 
variables been available or more com- 
plete, this investigation could have re- 
sulted in different findings. 

TABLE 7 
Characteristics of Study Sample by Year of Diagnosis 

## Hospitals 
Year of Reporting 
Diagnosis 21 Case 

1987 13 
1988 16 
1989 20 
1990 45 

No. % Diagnosis with Disease 
Cases % Diagnosed % with Oral 

Reported at Age a 5  Localized Regional Distant % Black Cancer 

195 44 36 53 11 19 58 
265 47 35 55 11 24 63 
368 45 26 62 12 27 60 
444 45 33 56 11 25 67 
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Cancer survival often is described 
using five-year survival rates; the pre- 
sent data, however, did not cover five 
years. In fact, only 79 individuals 
(6.2%) were followed longer than 18 
months, mainly due to the registry’s 
lack of resources to conduct active fol- 
low-up (i.e., the registry did not con- 
tact cases periodically after hospital 
discharge via telephone or mail). Hos- 
pitals reported the vital status of each 
case based on medical record abstrac- 
tion completed quarterly, semiannu- 
ally, or annually, depending upon 
hospital size. Regardless of the fre- 
quency and methods of record ab- 
straction, we have no reason to believe 
that the follow-up protocol was differ- 
ent by race. 

In 1987 reporting hospitals were pri- 
marily larger institutions that already 
had their own registries, so the addi- 
tional burden of reporting cases to the 
state registry was minimal. By 1990 
participation grew to include 130 of 
the state’s 132 hospitals (Kryn 
Krautheim, personal communication). 
Although the state registry’s coverage 
became more complete with time, the 
methodologes used to collect the rele- 
vant information did not change ap- 
preciably and, again, would not be ex- 
pected to differ by race. 

The outcome used was death due to 
all causes because the cause of death 
was not present in the data base and 
resources were not available to obtain 
it at the time of this analysis. However, 
in North Carolina, the age-adjusted 
mortality for blacks exceeds that for 
whites, even after controlling for edu- 
cational attainment (16); thus, some of 
the observed racial survival difference 
may be explained by competing 
causes of death, despite the fact that 
blacks tended to be younger than 
whites (Table 2). Death from compet- 
ing causes is of special interest, consid- 
ering the frequency with which sec- 
ond primary tumors develop among 
those diagnosed with oral and pha- 
ryngeal cancer (17,181. 

Only after completion of the present 
analysis were the authors able to ob- 
tain cause of death. Preliminary evalu- 
ation of these data (not shown) indi- 
cates that over all stages, oral and pha- 
ryngeal cancer was the underlying 
cause of death for 52.3 percent of 
whites and 53.4 percent of blacks dy- 
ing within 18 months of diagnosis, in- 
dicating that competing causes were 
responsible for similar proportions of 

deaths among the two races. How- 
ever, among those diagnosed with lo- 
calized oral and pharyngeal cancer, a 
higher proportion of blacks than 
whites died from the disease (66.7% vs 
36.1 %, respectively), while among 
those with regional or distant oral and 
pharyngeal cancer, the proportion of 
blacks and whites dying from oral and 
pharyngeal cancer was roughly 
equivalent (51.9% vs 55.5%, respec- 
tively). 

These findings suggest that the use 
of oral and pharyngeal cancer-specific 
mortality would have produced racial 
disparities that were similar to (or po- 
tentially even stronger than) those 
found using all-cause mortality, and 
thus would not have altered our con- 
clusions. We also note that Franco et 
al. (2) found essentially no difference 
in hazard ratio estimates generated us- 
ing all-cause mortality and disease- 
specific mortality as endpoints in their 
study of racial differences in survival 
of oral cavity cancer. 

Proposed explanations for racial 
differences in cancer survival have 
been summarized elsewhere (19), and 
include variations in (1) preventive be- 
havior, ( 2 )  staging procedures (i.e., 
thoroughness of medical evaluation), 
(3) aggressiveness of tumor types, (4) 
host vulnerability, (5) aggressiveness 
of prescribed therapy, (6) compliance 
with recommended treatment, and (7) 
social support and coping mecha- 
nisms. The present study design pre- 
cluded a thorough exploration of these 
issues. However, 36 percent of blacks 
in this study were missing a value for 
histologic grade compared to only 23 
percent for whites, and the observed 
racial difference in this variable could 
reflect racial variations in the quality 
of medical care received. If so, blacks 
could also have been understaged 
relative to whites (i.e., blacks may 
have undergone fewer diagnostic pro- 
cedures and thus may have had tu- 
mors classified as localized that really 
were more advanced). Under this sce- 
nario, black/white hazard ratios 
among those with localized disease 
might be less than we observed, while 
hazard ratios among those with re- 
gional or distant involvement might 
be greater. 

The inclusion of the race by stage 
interaction in the present analysis per- 
mitted an evaluation of black/white 
disparities within stage, which would 
minimize the influence of differences 

in disease status at diagnosis. Racial 
differences were substantial within 
two months after diagnosis, with 
blacks dying six to 12 times as fre- 
quently as whites, controlling for other 
variables in the model (Table 6). From 
three to 18 months after diagnosis, 
blacks diagnosed with localized dis- 
ease were about twice as likely to die 
than whites; among those with more 
advanced disease, however, no differ- 
ence was observed. 

The hazard ratios corresponding to 
zero to two months after diagnosis 
were unexpectedly high compared 
with those corresponding to three to 
18 months after diagnosis. No suitable 
explanation is apparent for this find- 
ing, which is based on a small number 
of cases. Differential comorbidity was 
considered as a possible cause, but 
was not borne out in a preliminary 
analysis of the cause of death data. As 
such, this result remains interesting, 
but should be treated with caution be- 
cause of the small number of cases. 

Overall, this analysis suggests that 
variations in diagnostic stage do not 
explain the difference in survival be- 
tween blacks and whites diagnosed 
with oral and pharyngeal cancer. This 
finding is consistent with SEER data 
(I), for which the reported five-year 
relative survival percentages for 
whites (77%, 42%, and 18% for local- 
ized, regional, and distant oral and 
pharyngeal cancer, respectively) ex- 
ceed the corresponding percentages 
for blacks (57%, 30%, and 14%). In ad- 
dition, both these SEER figures and the 
present results suggest that racial sur- 
vival differences are greater among 
those diagnosed with oral and pha- 
ryngeal cancer in the early stages, and 
decline as the stage at diagnosis be- 
comes more advanced. Greater differ- 
ences among those diagnosed with lo- 
calized disease may reflect racial vari- 
ations in treatment, social support, or 
other postdiagnosis factors that this 
study was unable to address. 

Since oral and pharyngeal cancer is 
most curable when detected early, the 
importance of screening, which is in- 
tended to diagnose disease at an early 
stage, cannot be overemphasized. 
Public health dentists and other health 
care professionals who care for pa- 
tients at high risk of developing oral 
and pharyngeal cancer (i.e., tobacco 
and alcohol users, older individuals) 
should be acutely aware of the impact 
that early diagnosis can have on those 
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diagnosed with oral and pharyngeal 
cancer. Disheartening are findings geal cancer patients. Prospective lo. Lee ET. methods for 
that only about 14 percent of US adults 
over the age of 18 report ever having 
had an oral cancer examination (7). 

prove the survival of oral and pharyn- 

study designs should prove useful to 
this effort, as would the exploration Of 
state and national cancer data bases, 

Organization, 1990. 

data analysis. 2nd ed. New York: John 
Wiley and Sons, 1992. 

11. Blot WJ, McLaughlin JK, winn DM, et al. 
Smoking and drinking in relation to oral 

and that only 83 percent of dentists 
and 18 percent of physicians in a 
Maryland convenience sample report 
performing yearly oral cancer exami- 
nations for at least half their patients 
(20). 

In conclusion, the most important 
findings from this study of North 
Carolina patients diagnosed with oral 
and pharyngeal cancer from 1987-90 
were (1) stage at diagnosis did not ac- 
count for the black/white difference in 
18-month survival, and (2)  racial sur- 
vival differences were greater among 
those diagnosed with less advanced 
disease. Evidence from the breast can- 
cer literature (21) suggests that some 
of the racial difference in survival may 
be due to blacks having relatively 
more advanced disease than whites 
within each stage at diagnosis (e.g., 
among those with localized oral and 
pharyngeal cancer, blacks may have 
larger tumors than whites). Future in- 
vestigations should augment the pre- 
sent study by controlling for disease 
extent using the TNM diagnostic sys- 
tem (221, incorporating longer periods 
of follow-up, and using multiple out- 
comes (e.g., all-cause mortality, oral 
and pharyngeal cancer as the underly- 
ing cause of death, oral and pharyn- 
geal cancer as a contributing cause of 
death). In addition, they should at- 
tempt to ascertain behavioral, socio- 
economic, and treatment-related de- 
terminants of the observed racial dif- 
ferences so that interventions can be 
implemented that would help im- 

like SEER, which include treatment in- 
formation. 
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