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Abstract
Background—The authors present statistics and long-term trends in oral and pharyngeal cancer
(OPC) incidence, mortality and survival among U.S. blacks and whites.

Methods—The authors obtained incidence, mortality and five-year relative survival rates via the
Surveillance, Epidemiology and End Results (SEER) Program Web site. Current rates and time trends
for 1975 through 2002 are presented.

Results—From 1975 through 2002, age-adjusted incidence rates (AAIRs) and mortality rates
(AAMRs) were higher among males than among females and highest for black males. By the
mid-1980s, incidence and mortality rates were declining for black and white males and females;
however, disparities persisted. During the period 1998–2002, AAIRs were more than 20 percent
higher for black males compared with white males, while the difference in rates for black and white
females was small. AAMRs were 82 percent higher for black males compared with white males, but
rates were similar for black and white females. Five-year relative survival rates for patients diagnosed
during the period 1995–2001 were higher for whites than for blacks and lowest for black males.

Conclusions—Despite recent declines in OPC incidence and mortality rates, disparities persist.
Disparities in survival also exist. Black males bear the brunt of these disparities.

Practice Implications—Dentists can aid in reducing OPC incidence and mortality by assisting
patients in the prevention and cessation of tobacco use and alcohol abuse. Five-year relative survival
may be improved through early detection.
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In the United States, it is expected that 29,370 new cases of oral and pharyngeal cancer (OPC)
will be diagnosed in 2005 and that 7,320 deaths will be attributed to cancers at these sites.1
OPC incidence, mortality and relative survival rates and trends are dynamic, however, and can
vary over time and across age, sex and racial groups.2,3

The National Cancer Institute’s Surveillance, Epidemiology and End Results (SEER) Program
collects and reports high-quality cancer incidence and survival data and statistics for the United
States. Registration began in 1973 and, over time, the SEER Program expanded its coverage,
from approximately 10 percent of the U.S. population in 1975 to its current coverage of 26
percent.4 Presently, the program collects data regarding cases of in situ and invasive cancer
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via 14 population-based registries in selected states, metropolitan areas and counties, as well
as through three supplemental registries.4 The SEER program also reports mortality statistics
based on data amassed by the National Center for Health Statistics.4 Data and statistics are
disseminated in part via the SEER Web site (“www.seer.cancer.gov”).

The purpose of this article is to present current statistics and long-term trends for OPC
incidence, mortality and five-year relative survival in the United States, as provided by the
SEER Program, with an emphasis on rates and trends observed for black and white Americans.

MATERIALS AND METHODS
Cancers of the oral cavity and pharynx were defined broadly and included all anatomical sites
under the heading of “lip, oral cavity and pharynx,” as classified by the third revision of the
International Classification of Diseases for Oncology (ICD-O).5 These sites (ICD-O C00-C14)
include the lip (excluding the skin of the lip), oral cavity, pharynx and major salivary glands,
as well as other and ill-defined sites in the lip, oral cavity and pharynx.

The oral cavity accounted for approximately one-half of all new cases of oral and
pharyngeal cancer in blacks and whites.

For this article, we defined the oral cavity as including the tongue, floor of the mouth, gingiva
and palate, as well as other and unspecified parts of the mouth. The pharynx included the tonsil,
oropharynx, hypopharynx and nasopharynx. Anatomical sites classified as “other and ill-
defined sites in the lip, oral cavity and pharynx” (ICD-O C14; hereafter referred to as “other
oral cavity and pharynx”) include not otherwise specified areas of the pharynx, Waldeyer’s
ring and overlapping lesions of the lip, oral cavity and pharynx.

Incidence and mortality rates
The OPC incidence rate for a given year is defined as the number of new OPC cases diagnosed
per 100,000 persons at risk during that year. Analogously, the OPC mortality rate for a given
year is defined as the number of deaths in which OPC was the underlying cause per 100,000
persons in the population during that year. Age-adjusted incidence rates (AAIRs) and age-
adjusted mortality rates (AAMRs), which included all ages, were standardized by SEER to the
2000 U.S. standard population in 19 age strata.

The tables and figures in this report are based on statistics obtained from the SEER Cancer
Statistics Review 1973–20026 or the SEER Cancer Query Systems Web site7 and are based
on the most currently available statistics at the time we prepared the article. The apparent delay
in the availability of such statistics (that is, the fact that the statistics end with the year 2002)
is a function of the time required to collect, record and analyze the relevant data.

In this article, we limit the reported statistics to invasive cancers and to people whose race was
reported as black or white, including black and white Hispanics. Unless otherwise noted, we
based incidence and survival statistics on data from nine SEER areas (that is, the states of
Connecticut, Hawaii, Iowa, New Mexico and Utah, as well as the metropolitan areas of Atlanta,
Detroit, San Francisco-Oakland and Seattle-Puget Sound). Where statistics for 13 SEER areas
are presented, the geographical areas include those above, plus Los Angeles, San Jose-
Monterey, rural Georgia and the Alaska Native Registry. Mortality rates include data from the
entire United States.

Statistical software
We based our description of incidence and mortality trends on analyses using statistical
software (Joinpoint Regression Program), which models on the natural logarithm of the rate,
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identifies points (years) at which a trend changes and connects those points by a series of
straight line segments.8,9 Each time trend segment has an associated estimated annual
percentage change, which can be evaluated in terms of its statistical significance (that is, testing
the hypothesis that the slope of the segment is different from zero).

Relative survival—the ratio of the proportion of observed survivors in a cohort of cancer cases
to the proportion of expected survivors in a comparable cohort of people without cancer—is a
measure of net survival and is calculated by SEER using the method of Ederer and colleagues.
10 The five-year relative survival rate can be interpreted as the estimated likelihood that a
patient with cancer will not die of causes specifically related to the cancer within the five-year
period following diagnosis.11

RESULTS
Tables 1 and 2 (page 206) present AAIRs and AAMRs by anatomical site and sex for black
and white Americans during the period 1998–2002. In terms of incidence, age-adjusted rates
were notably higher among males than among females, and were highest for black males. The
oral cavity accounted for approximately one-half of all new cases of OPC in both races, with
the tongue being the most frequently involved single site within the oral cavity. In the pharynx,
the tonsil was the most frequently involved site. Pharyngeal cancer contributed a higher fraction
of new OPC cases among blacks (38 percent) than among whites (26 percent), while the
opposite was true for lip cancer (1 percent versus 11 percent).

With regard to mortality, age-adjusted rates also were higher for males than for females, and
were highest for black males. Among whites, death rates were notably higher for people with
cancer of the oral cavity than for those with cancer at any other aggregated site, while among
blacks, mortality rates for those with pharyngeal cancer were similar to those for people with
cancer of the oral cavity. In both races, death rates for people with cancer of the tongue were
higher than rates for people with cancer at any other single OPC anatomical site. Notably, the
proportion of cancers in sites classified as “other oral cavity and pharynx” accounted for a
greater fraction of OPC deaths among blacks than among whites. For the anatomical sites
presented in Table 2, mortality rates were lowest for cancers of the lip. Figure 1 (page 207)
presents age-specific OPC incidence rates by age and sex for black and white Americans, based
on nine SEER areas, during the period 1998–2002.7 For the youngest age categories, incidence
rates generally were less than 1 per 100,000 persons per year; however, after about the third
decade of life, rates began to increase notably, with the sharpest increases seen for males,
particularly black males. The curve for black males also peaked at both an earlier age and a
higher rate than that for any other racial-sex group. Incidence rates tended to plateau for older
whites and declined rapidly for older black males. For black females, incidence rates increased
only modestly with age for women 60 years and older, followed by a decline in rates for the
oldest black females. On the basis of data from 13 SEER areas, the overall median age at
diagnosis of OPC was higher for whites (64 years) than it was for blacks (57 years).

Figure 2 shows age-specific OPC mortality rates by age and sex for U.S. blacks and whites
during the period 1998–2002.7 As with OPC incidence rates, mortality rates were very low
during the earliest decades of life, and then began to increase rapidly after the third decade of
life. Thereafter, rates were higher for males than for females and, for most age categories,
highest for black males. For whites, rates increased with age. For black males, rates peaked at
about age 70 years before declining for each of the oldest age groups. For black females, rates
increased into the seventh decade of life, then showed signs of leveling off before again
increasing for the oldest strata. During the period 1998–2002, the median age at death for
patients with OPC was 70 years for whites and 61 years for blacks.
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AAIRs
Figure 3 (page 208) shows AAIRs by race and sex for the years spanning 1975 through
2002.7 AAIRs were notably higher for males than for females, and black males had the highest
rates during most of this 28-year period. For black males, AAIRs tended to rise sharply from
the mid-1970s through the mid-1980s before showing a dramatic decline that began in the
middle to late 1980s and continued through the turn of the century. For white males, AAIRs
declined from the mid-1970s into the early 2000s. Rates for white females increased modestly
from the mid-1970s into the early 1980s, but tended to decrease thereafter, while for black
females, the Joinpoint Regression Program identified a general downward trend in AAIRs.

Each of the time trend segments, as described above for each of the four racial-sex groups (for
example, the trend for black males between the mid-1970s and the mid-1980s), was statistically
significant (P < .05; that is, the slope of the trend line over time was statistically different from
zero, as determined by the Joinpoint Regression Program). A comparison of AAIRs for 1975
with those for 2002 showed a net decline of 17 percent, 26 percent, 22 percent and 5 percent
for black males, white males, black females and white females, respectively. Between 1987
and 2002 alone, reported AAIRs for black males declined by more than 40 percent, with an
estimated annual decrease of 3.1 percent (P < .05). However, during the most recent five-year
period for which statistics are available (1998–2002), AAIRs were still more than 20 percent
higher for black males than for white males. During the same period, the AAIR was 10 percent
higher among white females than among black females; however, the absolute difference in
rates was small.

AAMRs
Figure 4 shows AAMRs by race and sex for the years 1975 through 2002.7 Males had higher
mortality rates than did females, and black males had the highest rates, while white females
had the lowest. OPC mortality rates for black males increased markedly from 1975 through
1980, before showing an equally marked decline through the 1990s and into the early 2000s.
Rates declined for white males throughout the 28-year period. For black females, the regression
model identified a modest decrease in rates from the mid-1970s into the mid-1990s before
declining more sharply. Rates for white females fell during most of the period from 1975
through 2002. Each of the time trend segments identified above was statistically significant.

Between 1975 and 2002, AAMRs for black males showed a net decrease of 22 percent, while
for white males, rates declined 29 percent. For black and white females, AAMRs showed net
declines of 15 percent and 16 percent, respectively. During the period 1998–2002, OPC
mortality rates were 82 percent higher for black males than for white males, while the difference
in rates for black and white females was small.

For OPC cases diagnosed during the period 1995–2001, overall five-year relative survival rates
were highest for white females (63 percent) and males (61 percent), intermediate for black
females (52 percent) and lowest for black males (34 percent). As presented in Table 3, relative
survival rates declined with each successively higher stage at diagnosis, and this trend was
seen for each racial-sex group. We observed the highest five-year relative survival rates for
whites and black females who were diagnosed with localized disease (> 80 percent), while
black males who were diagnosed with distant metastases or unstaged disease had the lowest
rates (23 percent) (Table 3). Black males diagnosed with localized or regional disease also had
notably lower five-year relative survival rates than did any other group.

Although not shown in Table 3, a higher proportion of white females (42 percent) and males
(35 percent) were diagnosed with localized disease than were black females (31 percent) and
black males (17 percent). For black and white Americans diagnosed with OPC during the period
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1995–2001, five-year relative survival also was related to both age at diagnosis—with younger
patients generally having a higher relative survival than older patients—and the anatomical
site of the primary cancer (with cancers of the lip and major salivary glands having the highest
rates, and cancers of the hypopharynx and those in sites classified as “other oral cavity and
pharynx” having the lowest rates) (Table 3).

Five-year relative survival rates for white females (63 percent) and males (61 percent) who
were diagnosed during the period 1995–2001 were higher than rates for those who were
diagnosed during the period 1974–1976 (when rates for white females and males were 56
percent and 55 percent, respectively); the differences in rates between these periods were
statistically significant (P < .05) (Table 4 [page 210]). For blacks, five-year relative survival
rates also were higher in the period 1995–2001 than in the period 1974–1976; however, the
differences were not statistically significant.

DISCUSSION
On the basis of statistics available through the SEER Program Web site, we found that
incidence, mortality and relative survival rates and trends varied substantially for U.S. blacks
and whites, as well as for males and females.

As in most, but not all, geographical areas around the world, the incidence of oral cavity cancer
in the United States exceeds that of pharyngeal cancer.12,13 Proportionally, however, cancers
of the pharynx represented a higher fraction of the total OPC incidence among blacks than
among whites in the United States, and pharyngeal cancers generally are associated with a low
relative survival rate. On the other hand, lip cancer, which is associated with a high relative
survival rate, was proportionally more common in whites and extremely rare in blacks. The
difference in lip cancer incidence between blacks and whites has long been attributed to the
higher pigmentation levels of blacks, which, in turn, protect the lips from climactic factors,
including actinic radiation.14

Birth cohort effects
Most cancers of the oral cavity and pharynx are epithelial in origin, and as with many other
epithelial cancers, cross-sectional incidence and mortality rates tend to increase progressively
with age in the absence of other effects. For blacks in particular, however, the patterns shown
in Figures 1 and 2 are in keeping with notable birth cohort effects. Birth cohort effects can arise
when patterns of exposure to disease risk factors (for example, smoking) vary from one cohort
to the next, resulting in different levels of disease incidence and mortality for the different
cohorts. When birth cohort effects are present and age-specific rates are plotted by age (Figures
1 and 2), the resultant curves vary from the expected pattern, as exemplified by the patterns
seen for black males. More extensive analyses of long-term OPC incidence and mortality data
from U.S. populations also have revealed the presence of birth cohort effects,15–17 providing
evidence that changing patterns in risk factor exposure, by birth cohort, have contributed to
observed trends in OPC over time.

By the mid-1980s, AAIRs and AAMRs were declining for black and white males and females,
and the overall percentage declines were remarkable. Although incidence and mortality rates
have declined in the United States since the mid-1980s for each of the racial-sex groups, it is
important to point out that disparities between black and white American males persist,
particularly with regard to mortality.

In addition, it is noteworthy that the downward trend in age-adjusted OPC rates, as observed
in the United States, is not ubiquitous around the globe. For example, incidence and mortality
rates increased in a number of geographical areas in Europe during the 1980s through the
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middle to late 1990s.13,18–21 Although we do not discuss time trends in OPC incidence and
mortality associated with specific anatomical sites, these statistics can be obtained from the
SEER Cancer Query Systems site. Also, site-specific trends in incidence were presented in a
previous analysis of SEER data from 1975 through 1998.22

Canto and Devasa22 reported that between the periods 1975–1982 and 1992–1998, OPC
incidence rates decreased substantially for squamous cell cancers in each of the racial-sex
groups, while the incidence of adenocarcinoma increased for each group, with the exception
of black females. During the periods 1983–1990 and 1991–1998, incidence rates for OPC
Kaposi’s sarcoma among black and white males were less than 0.5 per 100,000 persons per
year and were negligible among females, indicating that the incidence of Kaposi’s sarcoma
contributed little to the overall disparity in OPC incidence.22

Risk factors
The primary risk factors for OPC in the United States are smoking tobacco and consuming
alcohol, and it is well-established that higher levels of smoking and drinking are independently
associated with higher risks of developing OPC.23,24 Moreover, the joint effect of smoking
and drinking has been shown to be greater than the sum of their independent effects.23,24 On
the other hand, substantial reductions in OPC risk are seen in people who discontinue smoking;
in fact, one large U.S. study found that people who had quit smoking at least 10 years earlier
had approximately the same risk of developing OPC as those who never smoked.23,24

Notably, in various European countries, time trends in OPC incidence and mortality have been
linked to changes in alcohol consumption and, to a lesser extent, tobacco use.25–29 On the
other hand, cohort trends in OPC incidence and mortality in the United States have not
coincided consistently with cohort trends in smoking.15,17 Nevertheless, a primary strategy
to reduce the burden of OPC among blacks and whites includes the prevention and cessation
of both tobacco use and alcohol abuse,30 and dentists can play an important role in these efforts.

In an analysis of data from a large U.S. population-based case-control study of OPC (excluding
the lip, major salivary glands and nasopharynx) conducted in the mid-1980s, Day and
colleagues24 found that most of the difference in OPC incidence rates between blacks and
whites was attributable to racial differences in patterns of alcohol intake, especially among
current smokers, as well as to higher OPC risks associated with alcohol intake among blacks.

Other factors, including nutrition and various sociodemographic characteristics, also appear to
be related to the racial disparity in OPC rates.24,31 Although a growing body of evidence
suggests that some human papillomaviruses may play an etiologic role in a small subset of
OPC cases,32–34 it is not clear whether and to what extent such a relationship may have
influenced the observed racial differences in incidence and mortality rates.

Relative survival
Five-year relative survival is substantially higher in whites than in blacks, and is particularly
low in black males. Moreover, the disparity in relative survival is apparent across virtually all
stages, ages and anatomical sites. Stage at diagnosis is an important predictor of survival, and
oral cancer examinations performed by dentists and other health care professionals represent
an opportunity to identify pre-cancerous lesions and early-stage cancers; however, in 1998,
only 13 percent of U.S. adults (14 percent for whites, 7 percent for blacks) reported having
received such an examination within the preceding 12 months.35

Evidence shows—based on SEER and other cancer registry–based data—that racial disparities
may exist in the treatment received by patients with OPC, with whites more likely than blacks

Morse and Kerr Page 6

J Am Dent Assoc. Author manuscript; available in PMC 2006 March 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



to receive cancer-directed surgery, even after data are stratified on the anatomical site affected
and stage at diagnosis.36,37 The reasons for such treatment differences, however, are not clear.

Furthermore, although treatment can affect survival, survival analyses that include the type of
treatment received and adjust for or stratify by other relevant factors, such as age, sex, measures
of socioeconomic status, site and stage, do not account totally for the observed differences in
survival between blacks and whites.36,38–40 It is not unlikely that additional characteristics,
including lifestyle habits (for example, smoking and drinking), cultural factors and comorbid
conditions also play a role in survival differences between black and white Americans with
OPC.39,41,42

CONCLUSION
The SEER Web site, a readily accessible source of high-quality population-based cancer
statistics, provides evidence of both racial disparities and marked changes in OPC incidence
and mortality during the period spanning 1975 through 2002. Although both incidence and
mortality rates for black and white males and females have declined in the United States since
the mid-1980s, disparities between black and white males persist, particularly with regard to
OPC mortality. Racial and sex differences in patterns of exposure to OPC risk factors,
particularly tobacco and alcohol, likely are responsible for most of the observed differences in
OPC rates across race and sex groups. Racial disparities also exist in five-year relative survival
rates, with whites having the highest rates and black males the lowest rates. Racial differences
in stage at diagnosis, age, sex, socioeconomic status and treatment explain some, but not all,
of the disparity in survival between black and white Americans.

Dentists can play a primary role in further reducing OPC incidence and mortality by assisting
their patients in the prevention and cessation of tobacco use and alcohol abuse, while five-year
relative survival may be improved through early cancer detection.
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Figure 1.
Age-specific incidence rates for cancer of the oral cavity and pharynx by age, sex and race in
nine Surveillance, Epidemiology and End Results (SEER) Program registries, 1998–2002.7
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Figure 2.
Age-specific mortality rates for cancer of the oral cavity and pharynx by age, sex and race in
the United States, 1998–2002.7

Morse and Kerr Page 11

J Am Dent Assoc. Author manuscript; available in PMC 2006 March 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
Age-adjusted incidence rates for oral and pharyngeal cancer by race and sex for all ages in nine
Surveillance, Epidemiology and End Results (SEER) Program registries, 1975–2002.7
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Figure 4.
Age-adjusted mortality rates for oral and pharyngeal cancer by race and sex for all ages in the
United States, 1975–2002.7
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