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nificance level of P < .01,

01: is estimated that nearly 30,000 new cases of
- oral pharyngeal cancer will be diagnosed in the

- United States during 2000.' That means that

- more than three of these neoplasms will be diag-

- nosed every hour throughout the year. Further, it
 is estimated that approximately 8,000 people will

- die in 2000 as a result of oral pharyngeal cancer—
- about one person every hour throughout the year.!
- The vast majority of oral pharyngeal cancer is

: attributed to the use of tobacco products that are

- smoked or chewed, with cigarettes being the

- major culprit.? The combined use of tobacco and

- alcohol significantly increases one’s risk of devel-

: oping this cancer.? Eating fruits and vegetables

: provides protection against oral cancer* as does

‘ using lip balm with sunscreen and wearing hats

: to prevent lip cancers.

Icatlons. Dentists need

o kno' where in the mouth to look and what types
nd ~ of lesions to look for to ‘provide a comprehensive oral
logistic analytical techniques -ahd__evaluat)ed_ at a sig-

canoer exammatmn

Oral pharyngeal cancer, which affects the lips,
tongue, pharynx and oral cavity, comprises about
3 percent of all cancers diagnosed in the United
States. This cancer occurs in men twice as fre-
quently as in women.® The average age at diag-
nosis is 63 years, and this cancer most often is
diagnosed at late stages. The five-year survival
rate is approximately 52 percent, a fact that has
remained unchanged for decades.®

While the American Cancer Society recom-
mends an annual oral cancer examination for
people 40 years of age and older,® a 1992 survey
found that only 15 percent of U.S. adults 18 years
of age or older had ever had an oral cancer exami-
nation.” Moreover, only 7 percent of the respon-
dents 40 years of age or older had received an oral
cancer examination during the past year. Na-
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TABLE 1

tional surveys also have shown
that the U.S. adult population
is ill-informed about the risk
factors of developing this
cancer, as well as its signs and
symptoms,”®

We created the National Oral
Cancer Survey of Dentists and
conducted a national pilot
survey before this study. It sug-
gested that dentists’ knowledge
about oral pharyngeal cancers
might not be as current as they
believed.® A regional pilot
survey of dentists and physi-
cians in Maryland had similar
findings.

Our objectives for this cur-
rent study were as follows:
== to determine general practice
dentists’ knowledge of oral
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| cancer risks and diagnostic pro-

cedures for oral pharyngeal
cancer;

== t0 describe relationships
between dentists’ background
characteristics and their knowl-
edge about oral cancer;

‘== to explore associations

between dentists’ levels of oral
cancer knowledge and their
opinions about how current
their oral cancer knowledge
was;

== o describe dentists’ interest
in future continuing education,
or CE, courses and preferred

| approaches to CE.

METHODS

We purchased a list of 7,000
randomly selected general prac-

titioners (ADA and non-ADA
members) in the United States
from the ADA. We mailed a

| pretested, 34-item question-

naire; cover letter; and self-
addressed, stamped return
envelope to each of these den-
tists in July 1995 and asked
them to return the question-
naires within two weeks.

At three weeks, we mailed a
reminder postcard to all 7,000
dentists; six weeks after the ini-
tial mailing, we sent a second
complete mailing to all nonre-
spondents.,

We received 3,200 usable
questionnaires, which repre-
sented a response rate of 50 per-
cent of the 6,400 sampled den-
tists who were eligible for the



survey. We also received 600
questionnaires from ineligible
dentists. ;

In evaluating potential bias
due to the low response rate, we
were not able to determine the
background characteristics of
the nonrespondents in this
national study. The study
group, however, was compa-
| rable with the ADA’s statistics
for U.S. general practice den-
tists according to sex, year of
graduation and type of practice.

Moreover, we conducted a
pilot survey to prepare for the
national survey, and we
obtained demographic data on a
random 10 percent sample of
the nonrespondents. We found
no differences between their
backgrounds and those of
respondents to the pilot survey.®

Of the 3,200 dentists studied,
86 percent were men (Table 1).
Sixty-eight percent owned solo
practices, while 12 and 14 per-
cent, respectively, practiced in
| partnerships or were employees/
contractors. Fifty percent of the
respondents were graduated
from 1980 to 1995.

From the survey sample, we
assessed dentists’ responses to
14 questions regarding their
knowledge of oral cancer risk
factors; seven questions
addressed real risk factors—
those supported by research—
and seven items address non-
| risk factors—those not support-
| ed by research. We analyzed
| nine other questions to ascer-

i tain dentists’ knowledge of oral
| cancer diagnostic procedures.
We also obtained information on
| selected opinions regarding den-
| tists’ oral cancer education and
training.
We gave each correct re-
| sponse to the 14 items regard-
ing risk factors for oral cancer a
score of “1.” Then we added up

the items’ scores to yield the
index of knowledge of oral
cancer risk factors—a number
ranging from 0 to 14. Based

| on the number of correct re-
| sponses, we classified dentists

into one of three categories: low
score (0-7 items), medium score

| (8-9 items) or high score (10-13
| items).

We also gave correct re-

: sponses to each of the nine

questions on oral cancer diag-

| nostic procedures a score of “1”

and then added up the scores to
yield a numeric index of level of
knowledge of diagnostic proce-
dures. Here, we also classified

| dentists into one of three cate-

gories depending on the number

| of correct responses: low score
| (0-4 items), medium score (5-6

items) or high score (7-9 items).
We used the low, medium and

' high score categories of these

two indexes to develop a
typology of general practice den-
tists’ knowledge of oral cancer
based on their combined classi-
fication in the two indexes.

To measure their opinions,
we provided dentists with five
precoded response categories:

Figure 1. Knowledge of oral pharyngeal cancer real risk and nonrisk fac-
tors among general practice dentists.

i@

strongly agree,” “agree,” “dis-

| agree,” “strongly disagree” and
' “don’t know” (an off-scale
| response category). For pur-

poses of this study, we collapsed
strongly agree and agree
responses to identify any agree-
ment with an item. In some
cases, however, the percentage

 of dentists who responded
| strongly agree also is reported.

Because of the low response
rate, we made no effort to
develop estimates for the target
population. We carried out all
analyses using unweighted
data. In the analyses, we deter-
mined the extent to which den-
tists responded correctly to the
indicated items on oral cancer
risks and diagnostic procedures.
We then examined the overall

| effect of selected background

and practice characteristics on
the likelihood of getting a high
score on the three indexes: oral
cancer risks, diagnostic proce-
dures, and risks and diagnostic
procedures combined.

Next, we explored the rela-
tionship between the dentists’
levels of oral cancer knowledge
and their opinions about how
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TABLE 2

CLASSIFICATION OF GENERAL PRACTICE DENTISTS.

o 3

R

HIGH SCORE
(7-9 ITEMS)

current their oral cancer knowl-
edge was.

Finally, we determined den-
tists’ interests in and prefer-
ences about approaches to oral
cancer CE courses. We
employed both bivariate and
logistic analytical techniques
using the statistical software
packages Statistical Analysis
System (Version 6, SAS Insti-
| tute) and SUDAAN (Release
| 7.0, Research Triangle Insti-
tute). We evaluate all statis-
tical results using a signifi-
cance level of P < .01.

RESULTS

Knowledge of risk factors.
Regarding real risk factors,
nearly all dentists correctly
identified patients’ tobacco use
(99.7 percent), having a prior

| oral cancer lesion (96.4 percent)
and alcohol use (92.7 percent)
as risk factors for oral pharyn-
geal cancer. Seventy percent
identified older age as a risk
factor, and 64 percent recog-
nized that lip cancer is related
to sun exposure. In contrast,
only about one-third of the den-
tists recognized that oral can-
cers most often are diagnosed in
patients 60 years of age or older
and that low consumption of
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fruits and vegetables is a risk
factor (Figure 1).

With regard to nonrisk fac-
tors, about three-fourths of the

| dentists knew that hot bever-

ages and foods, as well as spicy
foods, are not risk factors for
oral cancers. About 70 percent

Seventy-six percent
of the dentists
knew that a patient
who has early oral
cancer usually is
asymptomatic.

knew that obesity is not a risk
factor. Only about 50 percent
knew that poor oral hygiene and

| familial clustering of cancer are

not risk factors for oral cancer.
Less than 40 percent knew that
poor-fitting dentures are not a
risk factor for oral pharyngeal
cancer, and only 8 percent rec-
ognized that a family history of
cancer is not in itself a risk
factor for oral cancer.

The overall 14-item index of
dentists’ levels of knowledge of
oral cancer risks ranged from
zero to 13. On average, dentists
got eight of the knowledge of

oral cancer risk items correct. A
total of 32.4 percent of the den-
tists responded correctly to
seven or fewer risk items, and
32.4 percent got eight to nine
items correct (Table 2).
Knowledge of diagnostic
procedures. With regard to
items asking about knowledge
of oral cancer diagnostic proce-
dures, 83 percent of dentists
knew that squamous cell carci-
noma is the most common type
of cancer, 81 percent identified
all of the procedures for exam-
ining the tongue for oral can-
cers, and 80 percent recognized
that an early oral cancer lesion
usually is a small, painless red
area (Figure 2). Seventy-six per-
cent of the dentists knew that a
patient who has early oral
cancer usually is asymptomatic.
Seventy-one percent knew that
the ventral lateral border is the
most common area of the
tongue to develop oral cancer.
Sixty-nine percent knew the
signs of a lymph node most
characteristic of oral cancer
metastasis. Fifty-four percent
knew the tongue and floor of the
mouth are the two most
common sites of intraoral
cancer, and 51 percent knew
that most oral cancers are diag-



| nosed in a advanced stage. Out
| of a list of five common soft-

| tissue changes, dentists were
asked to rank in order of impor-
tance the two conditions most
likely to be associated with oral
cancer. Thirty-seven percent
knew that erythroplakia and
leukoplakia—in that order—are
the two lesions most likely to be
associated with oral cancer.
Another 40 percent identified
both lesions but in the wrong
order; 8 percent got one or the
other correct; 15 percent either
got neither response correct or
chose “don’t know.”

The overall nine-item index
of the dentists’ level of knowl-
edge of oral cancer diagnostic
procedures ranged from zero to
nine. On average, dentists got
six of these items correct.
Thirty-seven percent got four or
fewer items correct, 35 percent
got five to six items correct, and
28 percent got seven to nine
items correct.

Patterns of knowledge of
| oral cancer risks and diag-
nostic procedures. To deter-
mine patterns of knowledge of
oral cancer risks and diagnostic
procedures, we cross-classified
dentists on each of these two
indexes (Table 2). Nearly 40
percent of the dentists had con-
sistent levels of oral cancer
knowledge on both indexes;
about 16 percent had a consis-
tently low score, about 11 per-
cent had a consistently medium
score, and about 12 percent had
a consistently high score.
Among the approximately 60
percent of dentists with incon-
gistent levels of knowledge of
oral cancer risk factors and
diagnostic procedures, 35 per-
cent had better knowledge of
risk factors than diagnostic pro-
cedures. For 25 percent, how-
ever, the opposite was the case.

TRENDS

Figure 2. Percentage of general practice dentists who provided correct
responses to selected items about knowledge of oral cancer diagnostic
procedures.

Background characteris-

| ties and knowledge of oral
| cancer. To assess the overall

effects of background character-
istics on dentists’ levels of
knowledge about risk factors for
oral cancers and diagnostic pro-
cedures related to an oral
cancer examination, we per-
formed bivariate and multi-
variate logistic regression anal-

| yses. We analyzed four

background characteristics—
sex, type of practice, year of
dental school graduation and
the interval since their last oral
cancer CE course—to determine
their overall and net effects on
the likelihood of getting a high
knowledge score with regard to
risk factors, diagnostic proce-
dures and both aspects of oral
cancer knowledge combined.
Throughout these analyses,
male dentists in solo practice
who were graduated before
1970 and had taken an oral
cancer CE course within the
past year defined the reference
population(s). The P values for
the unadjusted and adjusted
effects of each background char-
acteristic on the likelihood of
getting a high score on knowl-

edge risk factors, diagnostic pro-

| cedures, and risk and diagnostic

procedures combined are shown
in Table 3.

Overall, women were 1.3 to
1.6 times more likely than men
to receive a high score on each
knowledge index, but these
bivariate findings were
explained by other factors, par-
ticularly time of graduation.

| With regard to type of practice,

dentists who were employees or
contractors were more likely
overall than those in solo or
partnership practices to receive
a high score on the index of
knowledge or oral cancer risks
and diagnostic procedures com-
bined (Table 4).

- Recency of graduation had a
congistent effect on the likeli-

| hood of getting a high score on

each knowledge index. Com-
pared with dentists who were
graduated before 1970, each of
the three younger graduate
cohorts were increasingly more
likely to get a high score on
each knowledge index (Table 4).
With regard to the effects of
recent participation in an oral
cancer CE course, dentists who
had never taken an oral cancer
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‘ TABLE 3

EFFECTS OF SELECTED BACKGROUND CHARACTERISTICS ON GENERAL .DENTlSTS'
KNOWLEDGE OF ORAL CANCER

Risk Factors and
Diagnostic Procedures

CE course were two times less
likely to get a high score both on
knowledge of oral cancer diag-
nostic procedures and on knowl-
edge of risks and diagnostic pro-
cedures than were dentists who
had taken an oral cancer CE
course within the past 12
months. Those who had taken a
CE course five or more years
ago were 1.6 times less likely to
get a high score on knowledge of
diagnostic procedures, and
those who had been to one in
the past one to four years were
1.4 times less likely to get a
high score on knowledge of oral
cancer diagnostic procedures.
Knowledge-related opin-
ions. Sixty-eight percent of den-
tists reported that their knowl-
edge of oral cancer was current,
but only 4 percent strongly
agreed that this was the case.
With regard to interest in
future oral cancer CE courses,
82 percent expressed interest.
Overall, the three most popular
first and second choices about
| preferred approaches to CE
were lectures (57 percent), clin-
| ical demonstrations (42 per-
| cent), and audiovisual slides
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and tapes (37 percent). A few
dentists selected computer-
based (6.3 percent) or satellite
communication (7.5) programs
as their first or second choices.
Levels of oral cancer
knowledge and opinions

The three most
popular first and
second choices

about preferred
approaches to
continuing education
were lectures, clinical
demonstrations,

and audiovisual slides
and tapes.

about currency of knowl-
edge. Additional analyses
explored potential associations
among levels of knowledge of
oral cancer risk factors, diag-
nostic procedures and the combi-
nation of the two, as well as den-
tists’ opinions about how current
their oral cancer knowledge was.
The overall knowledge index

| used a low, medium and high
categorization of dentists based
on the number of correct
responses to the 23 oral cancer
knowledge items—14 items
about knowledge of oral cancer
risks and nine items about
knowledge of oral cancer diag-
nostic procedures. The results
showed that compared with den-
tists with high oral cancer
knowledge scores, those with
low and medium scores on risk
factors, diagnostic procedures
and the combined overall index
were less likely to agree that
their knowledge was current.

DISCUSSION

We need to address the low
response rate because of the
potential nonresponse bias and
possible impact on the general-
izability of the study findings.
The response rate of 50 percent
was the same as that of the pilot
study conducted during the
survey instrument’s develop-
mental stage.® This response
rate is not unlike that of other
recent mail surveys of health
practitioners.! We did not
develop weighted estimates




TABLE 4

IRENDY

LIKELIHOOD OF GENERAL PRACTICE DENTISTS GETTING A HIGH SCORE ON ORAL
j CANCER KNOWLEDGE INDEXES.

Risks and Diagnostic
Procedures Combined

Sex

: .'Male

B

Type of
Practice

'Partnersh:lp 5

; :; Emplnyee/
R Con‘tractor

Other

Before 19870 :

1980 to 1989

1.5-3.0 .00003

19901;01995 S :-2‘.5.\:: g

2.0-3.5

.00000| 3.5 | 2.6-4.7

00000 ! 3.5

2.3-6.2 |.

Interval
Since Last
Oral Cancer
Continuing g =
| Education = o0
| Course

G5 'W:.t}:u,n Last ‘5 e
12 Months

One to Four
Years

* Reﬁe'rence Dells T

%+ The reflected odds ratm waa 1 4
= Thereﬂect.ed odds tio was 1.6,
§ 'Phe reﬂect.ed ndds ratm wags 2 D

because the low response rate

| made it technically impossible to

‘ generalize the results to the

| target population of U.S. general
dentists. Thus, the results are
based on the unweighted data

from the 3,200 dentists who par-
ticipated in the survey. Because
survey respondents are likely to
have greater knowledge of and

interest in the topic than nonre-
spondents, the results may por-

tray a scenario that is better
than it really is. That is, the
findings may reflect somewhat
higher levels of knowledge
about oral cancer, as well as
higher levels of interest in oral
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cancer CE courses among the
responding dentists than is the
case among all general practice
dentists.

While it is encouraging that
the large majority of dentists
identified most real risk factors
for oral pharyngeal cancer
(Figure 1), it is less impressive
that only one-third of the
respondents knew that oral can-
cers most often are diagnosed in
late stages (Figure 2). Dentists
tended to incorrectly report that
poor oral hygiene and familial
clustering of cancer are risk fac-
tors, and 25 percent reported
incorrectly that hot beverages
and hot and spicy foods are risk
| factors for oral cancers. Thus,
there is a relatively high level of
misinformation among this
group. Considering that the
respondents of this survey
| likely are more interested in
and more knowledgeable about
oral pharyngeal cancer than
nonrespondent general dentists,
we prudently suggest that oral
cancer CE courses should be
offered that include oral pha-
ryngeal cancer risk factors.

Dentists’ knowledge-about
oral cancer diagnostic proce-
dures also presented some trou-
bling deficiencies. Only 54 per-
cent of the dentists knew the
two most common sites of oral
cancer: the ventral lateral
border of the tongue and the
floor of the mouth. Further, 36
percent knew that erythro-
plakia and leukoplakia, in that
order, are the two lesions most
likely to be associated with
I these cancers. Until recently, it
was believed and taught that
the white lesions known as
leukoplakia were the primary
lesions for which to look. Today,
red lesions or red and white
mixed lesions are considered to
| be the ones most likely associ-
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ated with oral
cancers. This
point must be
highlighted
because if dentists do not know
what to look for or where to look
when they perform oral cancer
examinations—and dentists
maintain they do provide such
examinations'>—then they may
not find or recognize suspicious

Only 54 percent of
the dentists knew the
ftwo most common
sites of oral cancer:
the ventral lateral
border of the tongue
and the floor of the
mouth.

lesions. Although two-thirds of
the dentists believed that their
knowledge of oral cancer was
current, only 4 percent strongly
agreed with this statement, sug-

| gesting a less-than-confident
| opinion.
Compared with other types of -

courses offered, there are rela-
tively few CE courses on the
prevention and early detection
of oral pharyngeal cancer. Yet,
more than 80 percent of dentists

| responded that they had taken

such a CE course. The results of
this study show that having
taken an oral cancer CE course

had little effect
on their overall level of knowl-
edge. This finding may reflect

i that such courses did not

emphasize risk factors and
diagnostic factors concerning
oral cancer; it also may reflect
an overestimation on the part of
respondents of having taken an
oral cancer CE course.

The correlation between the
recency of graduation and den-
tists’ levels of knowledge of both
risk factors and diagnostic pro-
cedures for oral pharyngeal
cancer suggests that dental
schools currently provide rea-
sonable coverage of the topic. It
is clear, however, that CE
courses are needed to help ear-
lier graduates update their
knowledge about oral cancer
risk factors and diagnostic
skills, and annual refresher
courses have been recom-

| mended.™

These concepts have been
strongly recommended by the
Centers for Disease Control and
Prevention, the National Insti-
tute of Dental and Craniofacial
Research and the American
Dental Association.'*%

CONCLUSIONS

Having appropriate knowledge
and information about the risk
factors and diagnostic proce-
dures for oral pharyngeal
cancer are prerequisites for den-
tists providing the appropriate
information for their patients,



as well as comprehensive oral
cancer examinations. The
results of this survey suggest
that dentists are not as knowl-

' edgeable as they could be about

oral cancer prevention and early
detection, and that they recog-
nize these deficiencies. Further,
most of the dentists surveyed
indicated an interest in taking
oral cancer CE courses. At a
minimum, such courses should
include appropriate and current
information on risk factors for
these cancers, as well as what to
look for and where to look when
providing a comprehensive oral
cancer examination. The need
for knowledgeable, well-trained
dentists is crucial in the preven-
tion and early detection of oral
pharyngeal cancers. »

The authors wish to acknowledge the valu-
able assistance of Richard Oldakowski for

computer programming and Jayne Lura-
Brown for creating graphies.
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