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O
ropharyngeal carcinoma
(OPC) is one of the 10
most common cancers
worldwide.1 The
American Cancer

Society estimated that 45,660 new
cases of oral cancer would be diag-
nosed in the United States in 2007,
and 11,210 deaths would have
occurred.2 The five-year survival
rate for OPC is low and has
remained relatively unchanged for
the past three decades despite
advances in treatment modalities:
59.1 percent for all stages com-
bined.3 Massachusetts ranks 15th
among the states with regard to the
incidence of oral cancer.4 Between
2001 and 2005, 3,746 OPC cases
were diagnosed in Massachusetts,
accounting for 2.1 percent of 
all cancers diagnosed in the 
commonwealth.5

Established etiologic factors for
OPC include both intensity and
duration of alcohol and tobacco con-
sumption,6 with reported relative
risks exceeding 100 among heavy
smokers and heavy drinkers.7

Tomar8 reported that all forms of
tobacco cause oral cancer and are
responsible for more than 75 per-
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Background. The authors conducted a study to assess dentists’ and
primary care physicians’ oral cancer knowledge, attitudes and practices
in the Commonwealth of Massachusetts.
Methods. The authors mailed a 38-item, pretested questionnaire to a
stratified sample of dentists and primary care physicians in Massachu-
setts. The sample population included all general medicine, internal med-
icine and family practice physicians listed with the Massachusetts Board
of Registration in Medicine and all Massachusetts Dental Society mem-
bers. The authors invited a random sample of more than 1,000 clinicians
to participate in the survey. They assessed knowledge, attitudes and
practices of respondents and performed a bivariate analysis of responses
to questions by using statistical software.
Results. Forty-nine percent of physicians reported performing an oral
cancer examination in patients aged 40 to 55 years, compared with 92
percent of dentists (P < .001). For patients 56 years or older, 54 percent of
physicians reported performing oral cancer examinations, compared with
93 percent of dentists (P < .001). More than 96 percent of physicians
reported that they asked patients about smoking and alcohol use. How-
ever, only 9 percent of physicians and 39 percent of dentists were able to
identify the two most common sites on which oral cancer develops 
(P < .001). Fifty-seven percent of dentists and 24 percent of physicians
correctly identified the most common symptom of early oral cancer.
Conclusion. This survey identified an existing gap in knowledge and
practices among physicians and dentists and underscores the need to
enhance oral cancer education among both professional groups.
Key Words. Mouth neoplasia; oropharyngeal cancer; diagnosis; 
etiology; clinical competence.
JADA 2009;140(4):461-467.
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cent of deaths caused by these malignancies in
the United States. Although 80 percent of oral
cancers are attributable to alcohol and tobacco
exposure,6 recent epidemiologic and experimental
data have implicated infection with human papil-
lomavirus (HPV) in the pathogenesis of oral
cancer. Overall, approximately 35 percent of oral
cancers are positive for HPV DNA,9 with 90 to 
95 percent positive for HPV-16.10

Mortality resulting from oral cancer is strongly
correlated with the stage of diagnosis, as detec-
tion of earlier, lower-staged lesions is associated
with significantly improved survival with lower
morbidity.11-14 The primary method for detecting
OPC is a comprehensive oral cancer examination,
which the American Cancer Society recommends
annually for people 40 years or older.15 However,
only 20 percent of Americans 40 years or older
reported having had an oral cancer examination
in their lifetime. Among adults who reported
having had a dental visit in the previous year, 26
percent mentioned ever having received an oral
cancer examination. Among adults who had not
visited a dentist in the previous year, only 9.2
percent reported ever having received such an
examination.16

Dentists are in a unique position to examine
patients for signs and symptoms of OPC because
they see their patients relatively frequently and
regularly compared with other primary care
providers.17 Even so, the population at greatest
risk of developing OPC is more likely to visit a
physician than a dentist.18 Therefore, it is neces-
sary to assess the knowledge, practices and opin-
ions of both types of practitioners to determine
where deficiencies may exist in oral cancer diag-
nostic knowledge. To accomplish this, we con-
ducted a survey regarding OPC prevention and
early detection among dentists and primary care 
physicians in Massachusetts.

SUBJECTS AND METHODS

We included in this study dentists identified as
members of the Massachusetts Dental Society,
Southborough, and physicians licensed by the
Commonwealth of Massachusetts Board of Regis-
tration in Medicine, Wakefield, and practicing in
the fields of general practice, family practice or
internal medicine. We excluded physicians who
were licensed to practice in a subspecialty of
internal medicine and those from the surgical dis-
ciplines, because we hypothesized that these spe-
cialty physicians were less likely to be a patient’s

primary point of contact within the medical 
profession. 

At the time of this study, there was a high pen-
etration of managed care in Massachusetts, and
the dominant practice involved primary care
providers serving as as gatekeepers who con-
trolled access to specialists. All of the dentists
and physicians resided and practiced in Massa-
chusetts. We chose a random sample of eligible
dentists and physicians from each city and town
in the commonwealth. The sample sizes were pro-
portional to the number of dentists and physi-
cians in each community. We compiled the initial
sample to yield 500 physicians and 500 dentists.
We excluded from the sample pool dentists and
physicians residing in towns with fewer than four
of either practitioner, because we could not main-
tain anonymity.

Survey. We developed a survey instrument
from a 38-item questionnaire created by Horowitz
and colleagues,19 modified minimally for read-
ability and layout. We refined the initial survey
questions after pretesting them with a small
sample of the dental directors of community
health centers in Massachusetts. The survey
questions encompassed the following: clinicians’
demographic characteristics; clinicians’ practices
with regard to performing oral cancer exami-
nations in patients and their assessment of
patients’ risk factors; clinicians’ knowledge about
the signs, symptoms and characteristics of oral
cancer lesions; and clinicians’ opinions of their
knowledge level and training regarding the oral
cancer examination.

Included with the survey were an introductory
letter requesting participation, an opt-out post-
card and a self-addressed and stamped envelope,
which one of us (E.A.) mailed to dentists and
physicians in our initial sample. Subjects had the
option of choosing to decline participation in the
survey or to mail back the completed survey in an
enclosed return envelope. Randomly selected clin-
icians from the same region replaced clinicians
who returned the postcard declining to 
participate in the study.

We mailed the survey in July 2003 and fol-
lowed up with a reminder/thank-you letter two
weeks later. In August 2003, we sent a second
copy of the survey along with another letter
requesting participation in the study. We did not
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offer compensation as an incentive for participa-
tion. The institutional review board at Harvard
Medical School, Boston, approved this study.

To develop an index of overall oral cancer
knowledge, we used responses to 23 of the 38
questions concerning oral cancer risk and diag-
nosis. Two of us (E.A., E.S.P.) summed the correct
answers to generate a knowledge index. On the
basis of this index, which ranged from 0 to 23, we
grouped the dentists and physicians into cat-
egories of oral cancer comprehensiveness;
respondents receiving a score of 18 or greater
were classified as having a high knowledge score.

Statistical analysis. We assessed knowledge,
attitudes and practices of respondents and per-
formed a bivariate analysis of responses to ques-
tions by using statistical software (STATA ver-
sion 9, StataCorp, College Station, Texas, and
SPSS version 12, SPSS, Chicago). In addition, we
conducted χ2 tests to determine whether a differ-
ence existed between the proportion of dentists’
and physicians’ responses regarding their knowl-
edge of risk factors. We then used t tests to
examine the mean difference between the opin-
ions of dentists and those of physicians. We also
performed t tests and χ2 tests to determine the
differences between dentists’ and physicians’ oral
cancer practices. Using logistic regression, we
subsequently examined the association of selected
characteristics with the likelihood of receiving a
high knowledge score.

RESULTS

From the 517 dentists randomly selected from a
stratified sample of members of the Massachu-
setts Dental Society, four surveys were returned
owing to an invalid address and 45 dentists
reported that they were retired or not in practice.
Of the remaining 468 dentists, 89 sent back the
postcard refusing to participate, and we replaced
each with another dentist from the same region of
the state. A total of 274 surveys were returned,
for a response rate of 58.5 percent.

We sent the survey to a sample of 531 general
practice, family practice and internal medicine
physicians listed with the Massachusetts Board of
Registration in Medicine. Of the 531 surveys, 52
were returned because of an invalid address, and
22 physicians reported that they were retired or
no longer in practice. Of the remaining 457 physi-
cians, 91 sent back the postcard refusing to par-
ticipate in the study, and we replaced each with
another physician from the same region of the

state. Of the 457 eligible physicians, 118 
(25.8 percent) returned completed surveys.

Most of the respondents were male (77 percent
of dentists and 53 percent of physicians) and they
graduated from dental or medical school from
1944 to 2002, with a median year of 1982 for den-
tists and 1985 for physicians. The mean number
of patients seen per week did not differ signifi-
cantly between dentists and physicians (67 and
62 patients, respectively; P = .325).

Table 1 presents clinicians’ practices related to
oral cancer. Dentists reported providing almost
double the number of oral cancer examinations as
did physicians, despite an insignificant difference
in the number of patients seen per week by each
type of provider. During the preceding year, 
88 percent of dentists and 72 percent of physi-
cians reported having identified at least one
patient with a suspicious oral lesion (P < .001).
However, no physicians had identified more than
10 patients with suspicious oral lesions, whereas 
24 percent of dentists reported that they had. 

Knowledge of risk factors. Physicians were
more proficient than dentists in assessing the risk
factors for oral cancer when taking a medical his-
tory of their patients (Table 1). Ninety-six percent
of physicians evaluated all eight risk factors for
oral cancer, including past and present alcohol
use, past and present tobacco use, type and
amount of alcohol and tobacco used, and personal
and family history of cancer. A significantly lower
percentage of dentists than physicians reported
that they reviewed their patients’ oral cancer risk
factors when taking a medical history. Although
99 percent of dentists and physicians correctly
identified the use of tobacco as a high risk factor
for oral cancer (P < .001), less than 50 percent of
dentists and 80 percent of physicians could iden-
tify all four high-risk factors for oral cancer
(tobacco use, alcohol use, previous oral lesion and
advancing age). 

Knowledge of oral cancer and exami-
nation process. We found no difference between
dentists and physicians regarding identification
of squamous cell carcinoma as the most common
form of oral cancer (P = .482), and the fact that
most patients with early oral cancer are asympto-
matic (P = .535). However, only 34 percent of den-
tists and 10 percent of physicians could identify
erythroplakia and leukoplakia as the two condi-
tions most likely to be associated with oral cancer 
(P < .001). Less than 10 percent of physicians and
39 percent of dentists were able to identify the
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two most common sites in which oral cancer
develops (P < .001).

The majority of dentists (96 percent) and physi-
cians (91 percent) reported that they believed
that dentists were qualified to perform oral

cancer examinations 
(P = .113), while only 
45 percent of dentists and 
67 percent of physicians
believed that physicians
were qualified to perform
such examinations 
(P < .001). Whereas 85 per-
cent of dentists agreed or
strongly agreed that they
were adequately trained to
examine patients for oral
cancer, only 46 percent of
physicians (P < .001)
expressed that belief.
Approximately 50 percent of
dentists and only 5 percent
of physicians agreed or
strongly agreed that their
knowledge about oral cancer
was current (P < .001). How-
ever, 85 percent of physi-
cians believed that they were
adequately trained to pro-
vide their patients with
tobacco-use cessation educa-
tion and 75 percent believed
they were adequately trained
to provide alcohol-use cessa-
tion education. In contrast,
only 24 percent of dentists
believed that they were ad-
equately trained to provide
tobacco-use cessation educa-
tion to their patients 
(P < .001), and only 12 per-
cent believed they were 
adequately trained to pro-
vide alcohol-use cessation
education (P < .001).

Knowledge index score.
The mean knowledge index
score among dentists was
14.0, with a range of 0 to 21;
this compares with a mean
score of 13.4 among physi-
cians, with scores ranging
from 1 to 19 (P = .01). Den-

tists were more than three times as likely to
receive a high score on the knowledge index com-
pared with physicians (odds ratio [OR] = 3.6; 95
percent confidence interval [CI], 1.5-8.6). Specifi-
cally, more than 89 percent of dentists received
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TABLE 1

Clinicians’ practices related to oral cancer.
PRACTICES DENTISTS 

(N = 274) 
PHYSICIANS 

(N = 118)
P

VALUE

Patients Who Receive Oral Cancer
Examination at Initial Visit (%)

Aged 18-39 years 90 46 < .001

Aged 40-55 years 92 49 < .001

Aged 56 years and older 93 54 < .001

Edentulous Patients Who Receive
Oral Cancer Examination at Initial
Visit (%)

88 53 < .001

Patients Identified With Suspicious
Oral Lesion in Past 12 Months, No.
(%) of Respondents

0 26 (9) 29 (25) —*

1-2 40 (15) 50 (42) —

3-5 80 (29) 29 (25) —

6-10 56 (20) 6 (5) —

11-15 19 (7) 0 —

16-20 13 (5) 0 —

21-25 13 (5) 0 —

26-30 9 (3) 0 —

31-35 1 (0) 0 —

36-40 2 (1) 0 —

41-45 2 (1) 0 —

46-50 6 (2) 0 —

1 (0) 0 —

Missing data 6 (2) 4 (3) —

Mean Number of Patients Identified
With Suspicious Oral Lesion in Past 
12 Months

9 2 < .001

Mean Number of Patients Receiving
Biopsy/Referred for Diagnosis of
Suspicious Oral Lesion in Past 
12 Months

7 2 < .001

Assessment of Risk Factors 
When Taking a Medical History, 
No. (%) of Respondents

Past alcohol use 125 (47) 114 (99) < .001

Present alcohol use 147 (55) 116 (100) < .001

Type and amount of alcohol used 89 (34) 111 (96) < .001

Past tobacco use 208 (79) 116 (100) < .001

Present tobacco use 247 (92) 117 (100) .001

Type and amount of tobacco used 187 (72) 113 (97) < .001

Patient’s history of cancer 228 (85) 115 (100) < .001

Family history of cancer 147 (56) 112 (97) < .001

* Not applicable.

Copyright © 2009 American Dental Association. All rights reserved. Reprinted by permission.
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medium or high scores on the index,
while 92 percent of physicians received
low or medium scores. Table 2 presents
the results of the multivariate logistic
regression. 

We found that a number of provider
characteristics were associated with a
higher knowledge score: female
providers, more recent graduation date
and referral of more than 10 patients
with suspicious oral lesions. Conversely,
two attributes were associated with a
lower knowledge index score: age, which
was significantly inversely associated,
and providers in solo practice compared
with other practice models (that is,
public health, partnership or employee).
Also, graduation from dental or medical
school after 1992 was associated with a
fivefold greater likelihood of receiving a
high knowledge score compared with
graduation before 1972 (OR = 5.0; 
95 percent CI, 1.2-19.7).

DISCUSSION

The ability to routinely identify patients
at high risk of developing oral cancer
and to detect the disease at an early
stage are challenges shared by the med-
ical and dental professions in Massa-
chusetts. The results of our study show that physi-
cians were knowledgeable about the risk factors
associated most highly with oral cancer and were
diligent about assessing them when taking a med-
ical history. Physicians in our study described
themselves as capable of managing the behavioral
risk factors through patient education regarding
tobacco- and alcohol-use cessation. 

Despite this finding, most physicians demon-
strated poor knowledge of the signs and symp-
toms associated with oral cancer and reported
that they did not feel adequately trained to per-
form oral cancer examinations. We suspect that
the physicians in our study were performing rou-
tine comprehensive screening of their patients as
part of their medical assessments—which happen
to include a personal and family history of cancer
and the use patterns for tobacco and alcohol, the
risk factors for oral cancer—and not deliberately
and specifically screening for oral cancer.

In contrast, dentists were more knowledgeable
about oral cancer signs and symptoms than were
their physician counterparts, and they considered

themselves to be more proficient at performing
oral cancer examinations and identifying oral
cancer lesions. Our research suggests that den-
tists are the primary providers of oral cancer
examinations, as they reported performing almost
double the number of examinations as did physi-
cians despite an insignificant difference in the
number of patients treated per week by each type
of provider. Most dentists reported feeling inad-
equately trained to provide education to their
patients regarding tobacco- and alcohol-use cessa-
tion. These results are consistent with findings of
low rates of tobacco- and alcohol-use cessation
counseling among dentists in other reported
studies.8,20,21

We believe there are missed opportunities in
the dental office. First, with dentists’ focus limited
to the oral cavity, it is reasonable to believe that
they might be able to easily obtain a focused medi-
cal and behavioral history, including the key risk
factors for oral cancer. Second, multiple opportuni-
ties exist during a patient’s visit to a dental office
for tobacco-use intervention services, as it has
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TABLE 2

Likelihood of receiving a high score on the
oral cancer knowledge index.
VARIABLE UNADJUSTED

OR*
95% CI† ADJUSTED

OR‡
95% CI

Provider

Physician 1.0§ —¶ 1.0§ —

Dentist 2.2 1.1-4.7 3.6 1.5-8.6

Sex

Male 1.0§ — 1.0§ —

Female 1.2 0.6-2.2 0.9 0.4-2.0

Graduation
Year

Before 1972 1.0§ — 1.0§ —

1972-1978 2.5 0.7-8.4 2.5 0.6-10.1

1979-1985 2.5 0.8-8.8 3.6 1.0-14.0

1986-1992 3.3 1.0-10.8 4.0 1.0-15.8

1993-2002 5.1 1.6-16.0 5.0 1.2-19.7

Practice
Type

Solo 1.0§ — 1.0§ —

Public health 1.9 0.2-16.6 1.8 0.2-17.9

Partnership 2.3 1.0-5.4 2.4 1.0-6.0

Employee 2.3 1.0-5.3 3.0 1.1-8.3

Other 1.4 0.5-3.5 1.4 0.5-3.8

*  OR: Odds ratio.
†  CI: Confidence interval.
‡  Adjusted for all other variables.
§  Reference.
¶  Not applicable.

Copyright © 2009 American Dental Association. All rights reserved. Reprinted by permission.
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been established that dental patients traditionally
are receptive to preventive health messages.8

On the basis of our findings, we believe that
more education of dentists and physicians would
serve to address the knowledge deficits and prac-
tice shortcomings with regard to oral cancer
screening, prevention and early detection.
Although dental students may receive focused
training in risk factors and oral examinations,
medical schools may be limiting such training
because of a belief that oral cancer management
is the responsibility of dentists. In a survey of 86
U.S. medical schools, Ahluwalia and colleagues22

found that the curriculum covering oral cancer
information and examinations was brief and
incomplete. Just as it is critical for dentists to
engage patients in risk factor counseling, it is
imperative that a comprehensive examination of
the mouth be included in the clinical curriculum
for medical students.

Continuing education. In our survey of prac-
ticing clinicians, most dentists and many physi-
cians expressed an interest in furthering their edu-
cation regarding oral cancer. These findings
generally are supported by a variety of published
reports.23-25 We contend that an offering of contin-
uing dental and medical education programs would
go a long way to enhance the prevention and early
diagnosis of oral cancer. Optimally, educational
programs should focus on risk factor screening;
behavior modification counseling; physical exami-
nation of the oral cavity; and a review of the cri-
teria for referral to a specialist for a biopsy, defini-
tive diagnosis and treatment. We also believe that
reimbursement by dental insurance providers for
oral cancer screening examinations and soft-tissue
biopsies performed by general dentists should be
aligned with the goal of reducing morbidity and
mortality associated with oral cancer.

For both dentists and physicians, we found that
higher levels of knowledge about oral cancer risk
factors and diagnosis were associated with more
recent graduation from dental or medical school
and working in a partnership. Patton and col-
leagues26 found that the likelihood of achieving a
high score on the knowledge index was associated
most strongly with graduation year and previous
knowledge of oral cancer diagnostic aids. They did
not observe an association with practice type (com-
paring solo with all other types). 

This is an intriguing finding, and we believe
that the nonsolo practice environment might have
several advantages: greater requirements and/or

opportunities for continuing education, use of
standardized screening protocols, availability of
nondentist referral resources for patient coun-
seling and peer education within the group prac-
tice environment when more recent graduates
join the group. We also contend that solo practice
may not be conducive to taking time from direct
patient care to engage in continuing education,
especially those programs that do not lead to
reimbursable dental services such as behavior
modification counseling. Further investigation
might be needed to elucidate the differences we
observed. We suspect that limited or nonexistent
reimbursement for oral cancer screening exami-
nations and soft-tissue biopsies performed by gen-
eral dentists might deter their interest in seeking
further education.

HPV. It is important to note that at the time of
this study, the etiologic role of HPV in the patho-
genesis of oral cancer still was being elucidated
and, consequently, our survey of physicians and
dentists did not include questions about knowledge
of HPV as a risk factor. Today, we know that
approximately 35 percent of oral cancers are posi-
tive for HPV-DNA,9 with 90 to 95 percent of these
positive for HPV-16.10 Investigators should use this
more recent knowledge to inform future studies,
and it should be requisite in any curriculum on 
etiology, screening and detection of oral cancer 
for medical students, dental students, physicians
and dentists.

Massachusetts has several institutions that are
highly regarded as national leaders in dental and
medical education. Consequently, the potential
for increased knowledge regarding oral cancer
may be greater among practitioners in Massachu-
setts relative to a national sample. Despite this,
we have shown that a considerable opportunity
for improvement exists among these clinicians.
Investigators reported similar results from sur-
veys of dentists and physicians in Illinois27 and
Maryland,23,28 suggesting that knowledge deficits
and practice issues exist in other regions of the
country and our findings can, in large part, be
extrapolated nationally.

Nonrespondents. Although the response rate
for dentists in this study was fairly high (58.5 per-
cent), the response rate for physicians was consid-
erably lower (25.8 percent). To dismiss the possi-
bility of nonresponse bias contributing to this
difference, one of us (E.A.) telephoned a random
group of approximately 50 nonrespondent physi-
cians in October 2003 to ascertain their reasons
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for nonparticipation. The results from this follow-
up telephone survey indicated that the physicians
selected initially were no longer at the addresses
registered with the Massachusetts Board of Medi-
cine. In these cases, the mailing presumably was
discarded without reaching the intended recipient.
Despite our lower response rate for physicians, the
study contained enough statistical power for us to
make significant conclusions that we believe can
be generalized to our sample pool.

Possible alternate explanations for our observed
results are selection bias, response bias or both,
which are inherent potential weaknesses of survey
design. Our randomized sample was unweighted
and, as such, may not reflect the underlying distri-
bution of dentists and physicians in the state; this
may limit somewhat our ability to generalize the
findings to a larger population. Likewise, those
who did respond may not be representative of the
source population, but might possess a greater
oral cancer knowledge base, making them more
inclined to respond than nonrespondents. Thus,
our results may reflect a scenario in which the
overall knowledge base in the study sample is
higher than that in the source population; if so,
the problem is greater than we have stated.

CONCLUSION

Our assessment of the knowledge, practices and
attitudes of dentists and primary care physicians
in Massachusetts revealed that opportunities
exist for improved screening, intervention and
early detection of oral cancer. Given that mor-
tality resulting from oral cancer is correlated
strongly with the stage of diagnosis, prevention
and early diagnosis have the potential for signifi-
cant impact. Further investigation may be
required to fully understand the barriers to con-
sistent oral cancer screening and detection prac-
tices in Massachusetts and across the United
States. In the meantime, the inclusion of risk
factor screening, physical examinations of the
oral cavity and behavior modification interven-
tion training in dental and medical school cur-
ricula, as well as access to continuing education
programs on these subjects, would begin to
address the deficiencies we observed. ■
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