
The American Cancer Society estimates that in 2006

there will be 30 990 new cases of oral and pharyn-

geal cancer (hereafter oral cancer) and 7430 deaths

(1). The incidence rate of oral cancer in 2002 ranked

eighth among all cancers in white-American males

and sixth among African-American males (2:

Fig. 3.1 M.1). The 2002 age-adjusted incidence rate

of oral cancer was 15.3 and 17.5 per 100 000 for
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white- and African-American males, respectively

(2: Table 1.1.1.1M). The incidence rate of oral cancer

in African-American males increased by 4.2 times

between the age groups 40–44 and 50–54 years (3:

Table XX-2).

The Surveillance Epidemiology and End Results

Program (SEER) of the National Cancer Institute

(NCI) monitors cancer incidence and survival in the

USA. In Michigan, between 1998 and 2002, based on

the SEER data, the incidence rate of African-Ameri-

can males was 25.7 per 100 000, the highest among

all SEER sites (3: Table XX-10). These data were

collected from three counties in Southeast Michigan

(Wayne, Macomb, and Oakland) and presented

under the label ‘Metropolitan Detroit’. The inci-

dence rate for white-Americans in the Detroit

Metropolitan area was 17.4 per 100 000, which was

the second highest rate among all 13 SEER sites (3:

Table XX-10). Data on the incidence and mortality of

the city of Detroit (part of Wayne County), where

about 85% of the residents are African-Americans,

are not available in published reports.

The death rates from oral cancer in Michigan

in 2002 were 3.3 and 6.9 per 100 000 for

white- and African-Americans, respectively (2:

Table 2.20.1.2M). In the Detroit Metropolitan

area, the death rates from oral cancer among

males were 3.6 and 6.4 for white- and African-

Americans, respectively (3: Table XX-10).

In the USA, the 5-year survival rates of African-

Americans (39.5%) after being diagnosed with oral

cancer lagged behind those of white-Americans

(61.8%) (3: Table XX-4). Racial disparities are very

evident when evaluating the national oral cancer

survival rates (4). The highest racial disparity in

oral cancer was observed in males less than

60 years of age (5). African-American males under

the age of 65 had a 5-year survival rate of 36.1%,

while white-American males of similar age had a

survival rate of 65.0% (3: Table XX-4). African-

American males 65 and older had the lowest 5-year

survival rate of 27.4%, while white-Americans had

a survival rate of 54.8% (3: Table XX-4).

While the available data show that African-

American males have a high burden of oral cancer

nationally, the regional disparities in Michigan in

oral cancer rates between the city of Detroit and the

other counties that are part of the Metropolitan

area have not yet been evaluated. The SEER

program reports data for the Detroit Metropolitan

Area, including Macomb, Oakland, and Wayne

(which contains the city of Detroit) counties.

These three counties are racially and economically

different from the city of Detroit (6). In 2000

African-Americans made up 82% of the population

in Detroit, 42% of the population in Wayne County,

10% of the population in Oakland County, and 3%

of the population in Macomb County (6).

The 1996 US National Strategic Planning Con-

ference on Preventing and Controlling Oral and

Pharyngeal Cancer recommended the development

of statewide prevention models which would

include assessing local needs and educating those

at the greatest risk of developing oral cancer (7). In

order to develop a targeted prevention model it is

first necessary to assess the burden of oral cancer in

the state, counties, and small geographic areas

where high-risk population groups, such as Afri-

can-Americans, cluster. This article presents the

most current data available on the incidence and

mortality of oral cancer, by race and gender, in

Detroit, Wayne County, other selected counties,

and the state of Michigan.

Methods

The Michigan Department of Community Health

(MDCH) provided age-adjusted oral cancer inci-

dence, death, and survival rates and their standard

errors for this analysis. Through the Michigan

Cancer Surveillance Program (MCSP), the MDCH

collects information on cancer patients from hospi-

tals, laboratories, physicians, and dentists. Infor-

mation pertaining to the diagnosis of a malignancy

and the first course of treatment is collected by the

MCSP using the standards for data collection set

forth by the North American Association of Central

Cancer Registries (8). Surveillance data are reported

within 180 days of diagnosis on a continuous basis

throughout the year. Information about deceased

patients is collected from death certificates. The

data are then sorted into counties or areas such as

the city of Detroit. The data collected by MCSP

followed the coding system of the International

Classification of Diseases for Oncology, 3rd edition

(ICD-O-3), in which cancer of the oral cavity and

pharynx (to be called oral cancer) included cancers

of the lip, tongue, floor of the mouth, gingiva,

palate, other areas of the mouth, salivary glands,

tonsils, nasopharynx, oropharynx, and hypophar-

ynx (9, 10). For each individual with cancer, the

MCSP collects information on age, sex, race, cancer

site, and stage of cancer at diagnosis. Surveillance

data were reported within 180 days of diagnosis on

a continuous basis throughout each year.
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The data in this report were processed by the Vital

Records and Health Data Development Section of

MDCH and included all oral cancers diagnosed

between 1993 and 2002 (11). Only data from invasive

oral cancers, which are considered malignant, were

used to generate incidence, mortality, and survival

rates for the state of Michigan, selected Michigan

counties, and the city of Detroit. Cancers diagnosed

at all stages (in situ, localized, regional, and distant)

were used in evaluating the percent of cases diag-

nosed at early stages. Early stage is defined as both

in situ (the presence of malignant cells within the cell

group from which they arose, with no penetration of

the basement membrane of the tissue and no stromal

invasion) and localized (invasive cancer confined to

the organ). These definitions represent the standard

used in the USA for cancer registries and for the

SEER program (8–10).

All rates were age adjusted to the US 2000

standard population, expressed as per 100 000

individuals, and were based on the 1993–2002

county and state level populations (6). SEER*Stat

statistical software from the NCI was used to

calculate 5-year relative survival rates by using

survival life tables (12). Survival was defined as the

ratio of the proportion of observed survivors (all

causes of death) in a cohort of cancer patients to the

proportion of expected survivors in a comparable

cohort of cancer-free individuals (13). Survival data

are only available for the state and no county or

Detroit-specific data are yet available for analysis.

The joinpoint regression method which was

developed by the NCI (version 3) was used to

analyze trends in incidence, mortality, and survival

rates (14). Annual rates were joined as linear

segments on a logarithmic scale using joinpoint

linear regression analysis. The tests of significance

used a Monte Carlo permutation method. The

standard errors for the adjusted rates were used to

estimate confidence intervals for the difference in

slopes (14). For the joinpoint regression analysis,

we used rates for individual years between 1993

and 2002. Further details on the joinpoint regres-

sion program and a free version of the program

can be obtained from the NCI website http://

srab.cancer.gov/joinpoint/.

Results

Incidence
Between 1993 and 2002, a total of 10 744 new cases

of invasive oral cancer were reported in Michigan;

of these cases, 5032 (47%) were in the Detroit Tri-

county area, which includes Macomb, Oakland,

and Wayne Counties (Table 1). During this period,

the age-adjusted incidence rate of oral cancer in

Michigan was 11.3 per 100 000. Alcona County, in

which 25% of the population was 65 years of age

and older, had the highest incidence rate of 18.0.

The city of Detroit had an incidence rate of 16.6,

which was 1.5 times higher than the total incidence

rate of oral cancer in the state. Detroit, where 9% of

the total state’s population resides, had 13% of all

oral cancer cases in Michigan. In Michigan, Afri-

can-Americans had 1.3 times higher incidence rate

than white-Americans (Table 1). The highest inci-

dence rate for African-Americans was in Wayne

County, which includes the city of Detroit.

In Michigan, males had 2.5 higher number of oral

cancer cases than females and African-American

males had the highest incidence rate (24.3 per

100 000), which was the highest among all race and

gender groups; 1.5 times higher than the rate of

white-American males; and 3.5 and 3.7 times

higher than the rates of African- and white-Ameri-

can females, respectively (Table 2).

The incidence rates of African-American and

white-American men differed in the state but not in

the city of Detroit (Table 2). African-Americans

aged 50–74 years in Michigan had an incidence rate

of 72.9 per 100 000, which is 1.7 higher than the

rates of similarly aged white males (Table 2).

Interestingly, the incidence rates of oral cancer

among both white- and African-American males in

Detroit peaked between the ages of 50 and 74 years.

This is different from the trend among white-

Americans in the state where the highest incidence

rate observed in the 75+ age group (Table 2).

While the incidence rates of oral cancer

increased in Michigan’s males in the mid-1990s,

they started to decline in the late 1990s and early

2000s (Table 3). The decline in incidence rates in

African-American males in Detroit was statisti-

cally significant in the 1993–1997 and 2000–2002

periods (P < 0.05) (Table 3). Between 1993 and

2002, African-American males had the largest

reduction in incidence rates (Table 4).

Mortality
In Michigan, between 1993 and 2002, there were a

total of 2594 deaths due to invasive oral cancer, the

Detroit Tri-county area accounted for 46% of these

oral cancer deaths (Table 1). Calhoun County, a

rural county which includes the city of Battle Creek,

where 17.8% of the population is African-American,
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had a death rate of 4.0 per 100 000. Wayne County

had a mortality rate that was 1.3 times higher, and

Detroit had a rate 1.7 times higher, than the oral

cancer death rate in Michigan. Interestingly, oral

cancer death rates in Detroit were not that different

between African- and white-Americans (Table 2);

however, in Wayne County, excluding the city of

Detroit, African-Americans (4.2 per 100 000) had

higher death rates than white-Americans (2.8 per

100 000) (Table 1).

Table 4. Trend of age-adjusted incidence rates of oral cancer in Michigan, 1993 and 2002

Area Year
All
Residents

Males Females

African-American White-American African-American White-American

Michigan 1993 12.0 26.3 17.0 9.2 6.9
2002 11.2 18.4 15.7 5.1 6.9

Wayne County 1993 16.6 32.2 20.1 10.3 9.7
2002 12.8 22.2 18.0 5.4 7.4

Wayne County without
City of Detroit

1993 13.5 * 19.1 * 9.1
2002 12.1 * 16.8 * 7.4

City of Detroit 1993 20.7 33.3 27.7 10.5 *
2002 13.6 23.8 23.0 5.1 *

Source: 1993–2002 Michigan Resident Cancer Incidence and Death Files. Cases were processed by the Michigan
Department of Community Health, Vital Records and Health Data Development Section (incidence completed on
December 14, 2005, mortality completed on December 14, 2005).
*Statistically unreliable rates – rates were not calculated due to low number of events.

Table 3. Joinpoint regression estimates of the incidence, mortality, and survival trends in males from Michigan and
Detroit, 1993–2002

Comparison Race Area No. joints Year-joints APC

Incidence White Michigan 2 1993–1997 )1.0
1997–2000 1.3
2000–2002 )3.6

African-Americans Michigan 2 1993–1997 )3.7
1997–2000 1.7
2000–2002 )14.0

White Detroit 2 1993–1995 3.4
1995–1998 6.2
1998–2002 )8.0

African-Americans Detroit 2 1993–1997 )7.9*
1997–2000 10.8
2000–2002 )14.8*

Mortality White Michigan 2 1993–1996 )1.4
1996–1999 )5.6
1999–2002 1.1

African-Americans Michigan 2 1993–1996 1.9
1996–1999 )11.2
1999–2002 8.8

White Detroit �
African-Americans Detroit 1 1994–2000 )7.5

2000–2002 14.4
Five-year survival White Michigan 1 1993–1995 3.9

1996–1998 )1.3
Five-year survival African-Americans Michigan 1 1993–1995 10.5

1996–1998 )3.6
One-year survival White Michigan 2 1993–1995 1.4

1995–1999 0.6
1999–2002 )3.8

One-year survival African-Americans Michigan 2 1993–1995 )2.9
1995–1999 1.0
1999–2002 )2.6

*Annual percent change (APC) is significantly different from zero (P < 0.05).
�Rates were not estimated because of small numbers.
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The mortality rates in African-American males in

Michigan declined in the 1990s, but the rates,

though not statistically significant, started to

slightly increase after 2000 (Tables 3 and 5). In

Detroit the rate of increase for African-American

males in the early 2000s was higher than in the rest

of Michigan (Table 3).

Early detection
Between 1993 and 1995, the percentage of oral

cancer cases that were detected at the early stage

(both in situ and localized) was 39.9 (Table 5). This

percentage dropped by about two percentage

points between 2000 and 2002. Oakland County, a

relatively high income area, had a high early

detection percentage (44.3%). The lowest early

detection percentage was in Detroit (23.7%) be-

tween 1993 and 1995, which increased to 28.3%

between 2000 and 2002 (Table 5).

Survival (data on counties and cities in
Michigan are not available)
African-American males in Michigan had slight

improvement in relative survival rates in the 1990s,

but this trend reverted back in 2002 (Table 3). The

overall relative survival rates in Michigan have

worsened since 2001 (Table 6). African-Americans

had the lowest relative survival rate in the state and

Table 5. Numbers of oral cancer cases diagnosed at an early stage (in situ or localized) for areas of Michigan in 1993–
1995 and 2000–2002

Geographic area

1993–1995 2000–2002

No. all
cancers
diagnosed

No. cancers
diagnosed
at an early
stage

% Cases
diagnosed
at an early
stage

No. all
cancers
diagnosed

No. cancers
diagnosed
at an early
stage

% Cases
diagnosed
at an early
stage

State of Michigan 3214 1281 39.9 3509 1321 37.6
Macomb Countya 273 89 32.6 308 134 43.5
Oakland Countya 375 166 44.3 434 158 36.4
Wayne Countya 944 277 29.3 858 294 34.3
Wayne County without
City of Detroit

467 164 35.1 455 180 39.6

City of Detroit 477 113 23.7 403 114 28.3

Source: Michigan Resident Cancer Incidence File, includes cases diagnosed in 1993–1995, and 2000–2002. Processed by
the Michigan Department of Community Health, Vital Records and Health Data Development Section. (Data completed
on December 12, 2005.).
aThe Surveillance Epidemiology and End Results (SEER) Detroit Registry includes Macomb, Oakland and Wayne
Counties.

Table 6. Oral cancer survival rates for Michigan residents, 1993–2002

Year of diagnosis

All races White African-Americans

Rate SE Rate SE Rate SE

One-year survival rates
1993 79.4 1.4 80.1 1.6 74.3 3.8
1994 79.9 1.5 80.4 1.7 75.6 3.8
1995 80.8 1.4 82.4 1.5 70.0 4.1
1996 81.5 1.4 83.1 1.5 72.6 3.7
1997 81.5 1.4 83.0 1.5 72.6 4.1
1998 81.7 1.4 83.4 1.5 69.9 4.2
1999 80.5 1.4 81.3 1.5 75.9 4.0
2000 82.9 1.3 85.3 1.4 69.8 4.1
2001 82.5 1.4 83.3 1.5 75.6 4.1
2002 74.6 2.0 75.8 2.2 59.0 6.3

Five-year survival rates
1993 51.8 1.9 55.0 2.1 32.7 4.3
1994 54.6 2.0 56.6 2.3 37.7 4.6
1995 57.8 2.0 60.8 2.2 39.4 4.7
1996 52.9 2.0 55.0 2.2 39.3 4.4
1997 56.6 2.0 59.2 2.2 39.1 4.8
1998 54.6 2.1 56.8 2.4 34.9 5.0
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only about one-third survived 5 years after their

diagnosis with oral cancer (Table 6). In 2002, there

was a marked decrease in the survival of African-

Americans with a previous diagnosis of oral

cancer.

Discussion

This article presents data on the incidence and

mortality of oral cancer in Michigan and the city of

Detroit. Like all cancer statistics, the rates presen-

ted in this paper are limited by the quality of the

surveillance systems and reporting that are adop-

ted by the cancer registries in the USA. The

standardization, training, and quality assurance

exercised by the Michigan, and other state cancer

registries, are extensive. However, the reader

should expect that all data on cancers may be

affected by several biases that are inherent in all

cancer statistics. We recognize that some oral

cancers may have different etiology and classifica-

tions. To allow for national comparisons we

followed the definitions of oral cancer set forth by

the NCI and SEER which define ‘Oral Cavity and

Pharynx’ as a group using ICD-O-3 codes C000–

C148 (3). This includes the lip, tongue, salivary

gland, floor of mouth, gum and other mouth,

nasopharynx, tonsil, oropharynx, hypopharynx,

and other oral cavity and pharynx. By using this

definition we were able to compare our results to

data reported by SEER as well as other recent

publications such as Morse, who also used the

same definition of oral and phyaryngeal cancer

(15).

The goal of this article was to identify the

targeted areas in the state where an intervention

program should be planned. Such a program is

now underway in Wayne Country and the city of

Detroit. The program, which is funded by a grant

from the National Institute of Dental Craniofacial

Research and the Delta Dental Fund of Michigan,

focuses on increasing the awareness of the import-

ance of early detection of oral cancer and the

disparities that afflict African-American males. The

program provides education, free screening, biopsy

surface, and referral for surgical care using social

marketing tools. Over the next 5 years the impact

of the program on oral cancer incidence and

mortality will be evaluated using data collected

by the MCSP.

Overall, the incidence of oral cancer in Michigan

is not that different from the trends in the USA (3).

Males in Michigan had an incidence rate of 16.9 per

100 000 compared with a rate of 15.5 for American

males (2: Table 1.1.1.1M). Females in Michigan had

a rate of 6.7 versus a rate of 6.0 for American

females (2: Table 1.1.1.1F). African-American males

in Michigan had an incidence rate of 24.3 per

100 000, which was higher than that of African-

American males in the USA (17.5) (2:

Table 1.1.1.1M). Interestingly, the incidence rate

of white-American males in Detroit was 25.7 per

100 000. The similarity in incidence and death rates

between African- and white-American males living

in Detroit may indicate that personal, environmen-

tal, and community factors may be the primary

causes for the high incidence rather than race per se.

One possible explanation for the lack of difference

in oral cancer incidence and mortality rates in

Detroit is that the so-called ‘white’ Americans in

the city (12.3% of the population) are really a mixed

population of predominately Arab and Chaldean

Americans, who are classified as ‘white’. Also

included in the group are Hispanics (5.0% of the

population in Detroit). Unfortunately, the statistics

available from the MCSP do not allow for the

evaluating of oral cancer in different population

groups.

The disparity in incidence rates between older

Michigan African- and white-American males is

even more troubling. The incidence rate of oral

cancer among African-American males in Mich-

igan and Detroit peaks during the ages of 50 and

74. Among white-Americans in Michigan the

highest incidence rate is reached after the age of

75 years. The finding regarding the incidence

rate among Michigan males is similar to those

reported by Swango (16). In that study, African-

American males who were aged 55–59 in 1988–

1992 had the highest oral cancer incidence rate

(91.9 per 100 000), while the highest rate for

white-American males was found in those aged

85 or older (15). Similarly, Morse found that in

evaluating SEER data from 1998 to 2002 African-

American males had their highest incidence rates

at earlier ages than other race and gender groups

(15).

The good news is that the incidence of oral

cancer in Michigan is declining. This decline is

significant in African-Americans in Detroit who

had an annual percent change (APC) of )14.8%.

This is higher than the average decline in APC in

the 13 SEER registries, which was around 3% for

African-American males (3: Table XX-9). How-

ever, the decline in incidence of oral cancer in
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African-American males is lower than that

observed in American Indian/Alaskan Natives

(3: Table XX-9). Moreover, the decline may be

because low-income African-Americans, who are

the recipients of state healthcare assistance plans

(Medicaid), may have been less likely to seek care

after the elimination of the dental care program for

low-income adults.

This analysis shows another surprising finding

regarding death rates from oral cancer. While

nation-wide epidemiological data show that Afri-

can-American males have consistently higher death

rates, in Detroit both African- and white-American

males had similar death rates (7.5 and 6.7). As stated

before, Detroit’s 18.4% non-African-American popu-

lation may share the same rates of exposure to risk

factors that lead to the development of oral cancer as

well as the same limited access to primary care.

Racial differences are not per se associated with

developing oral cancer; rather it is the increased

exposure to risk factors and delayed early detection.

These factors are more determined by social and

economic factors rather than by genetic differences

(17). These issues require further research because

we could not find studies comparing the behavioral

risk factors between white- and African-American

adults in Detroit.

The mortality rates for Michigan residents repor-

ted in this study are slightly lower than those

reported for the USA (3). However, among all age

and race/ethnicity groups the mortality rates

increased with age in Michigan between 2000 and

2002. This finding is different from that reported by

the SEER sites for all the USA. According to the

data collected by the MCSP, mortality rates in

Michigan have increased for African- and white-

Americans, while in the rest of the country there

has been a consistent decline since 1978 (3:

Table XX-3). While this finding cannot be fully

explained by the available data, Michigan’s econ-

omy has deteriorated since the late 1990s and there

has been a significant loss in jobs and support for

low-income individuals. The lack of health insur-

ance and delays in seeking care are probable

factors. The relatively high oral cancer mortality

rate among African-American males aged 50–74

lends support to this explanation. Oral cancer in

African-American males develops earlier in life

and causes earlier death than in white-Americans.

This is in agreement with the findings of Swango

that the peak mortality rate for African-Americans

was at an age 25 years younger than the peak for

white-Americans (16).

It is well documented that tobacco use (18–22)

and alcohol consumption (18–21, 23) are oral cancer

risk factors. In the 2002 National Survey on Drug

Use and Health, 28% and 25% of African- and

white-Americans, respectively, reported cigarette

use in the past month (24). There are also gender

differences in regard to tobacco use. In 2004, 24.9%

of the males and 21.7% of the females in Michigan

reported smoking (25). Among a sample of low-

income African-American women in Detroit the

reported smoking of tobacco was 41.0% (26). Of the

5.4% male participants in the same study, 59.3%

reported that they were current smokers (26). These

high rates among a small subset of Detroiters may

be an indication of high smoking rates among other

Detroit low-income African-American men, which

again may be one of the factors causing the high

oral cancer incidence and mortality rates.

Day et al. found that the odds ratios for oral

cancer associated with smoking were similar

between white- and African-Americans, but the

risk associated with total alcohol intake was greater

for African-Americans (27). They also found that

the prevalence of smoking and heavy drinking was

higher among African-Americans and the use of

tobacco and alcohol together accounted for much

of the observed difference in oral cancer rates

among races (27). Approximately 93% of the

squamous cell esophageal cancer in African-Amer-

icans has been attributed to drinking more than one

drink per day and/or smoking at least one pack of

cigarettes per day (28). Additionally, there are also

differences in alcohol consumption based on gen-

der. In Michigan, 5.3% of males are at risk for

heavy drinking, while only 4.2% of females are at

risk (25). The frequency and amount of alcohol

consumption in Detroit is unknown, so we cannot

assume that there may be a high amount of alcohol

use which may be a factor of the high oral cancer

incidence rates in Detroit.

This analysis has shown some significant dis-

parities in the early detection rate and survival rate.

Five-year survival rates for both white- and Afri-

can-Americans in Michigan were lower than

national rates (3). Although survival rates for

Michigan African-American males improved in

the 1990s, there survival rates were still much

lower than the survival rates for Michigan white-

Americans. Wayne County, and especially Detroit,

had consistently lower percentages of oral cancer

detected at early stages when compared with

adjacent counties and the state. In Detroit less than

one-third of all oral cancers were detected at early
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stages, this is considerably lower than the Health

People 2010 objective of detecting 50% of oral

cancer lesions at early stages (29). This goal cannot

be achieved without significant investment in

education, training of health providers, promotion

of early screening, and behavioral changes.

This analysis of oral cancer rates in the city of

Detroit found no differences in mortality and inci-

dence rates between African- and white-American

men residing in the city of Detroit. In the state and

the nation, the oral cancer rates are higher in African-

than white-American men. While the incidence rates

of oral cancer in Michigan and Detroit have declined

in the late 1990s and early 2000s, the mortality rates

have increased. The increase in mortality rate is

contrary to the trend in the rest of the USA.
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