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Abstract

Objectives: Primary care providers (PCPs) who worked in Federally-Qualified
Health Centers (FQHC) in Michigan were surveyed to assess their knowledge level
and practices related to screening and preventing oral cancer. Methods: A ques-
tionnaire was developed with the assistance of dental and medical experts, and
revised through focus groups. The questionnaire included one case scenario de-
scribing a suspicious oral lesion in a 55-year old female patient, followed by ques-
tions assessing PCPs’ knowledge level, attitude, opinion, and screening practices
for oral cancer. This mail survey was conducted in 2003. Results: Survey re-
sponse rate was 56.4%. Over 70% of the respondents reported that they screen
patients for oral cancer during a routine physical examination. Forty-four percent of
PCPs had high knowledge level, based on the scenario questions. Those who had
high knowledge level were more likely to be physicians, males, and more likely fo
perform screening for oral cancer than those with low knowledge fevel. There was
no difference in age and race/ethnicity between high and low knowledge groups.
Perceived barriers included (1) lack of education; (2) lack of specialists fo refer
patients; and (3) lack of reimbursement. Conclusions: The majority of PCPs in this
survey had positive attitudes about performing screening for oral cancer. To involve
PCPs in screening for oral cancer, oral health programs should focus on providing
up-to-date education, setting up a referral system, and providing proper reimburse-
ment.
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Introduction

Healthy People 2010 (1) advocated
for an increase to 50% of oral and
pharyngeal cancer to be detected at
the earliest stage (rates in 1998: 21%
for African Americans (AA) and 38%
for white Americans (WA)); an in-
crease to 20% of adults who in the
past 12 months reported having had
an examination to detect oral and
pharyngeal cancers (rates in 1998
were 7% for AA and 14% for WA); and
a decrease of the oropharyngeal can-
cer death rate to 2.7 deaths per
100,000 in 2010 (rates in 1998 were
4.5 for AA and 2.4 for WA). One way
to achieve these goals is to develop a
network of dental and other
healthcare providers to promote the

early screening of oral soft tissue le-
sions that may be precancerous or can-
cerous (2,3). Unfortunately, for alarge
segment of high-risk individuals, ac-
cess to dental care is limited, however,
there is relatively better access to non-
dental primary health care providers
(PCPs) (4, 5). Therefore, PCPs could
play a major role in prevention of oral
cancer and reducing death due to oral
cancer (6, 7). PCPs could also screen
tobacco users for early signs of oral
cancer and counsel patients to reduce
the exposure to tobacco products and
excessive drinking of alcohol (8, 9).
As a preventive guideline, the Ameri-
can Cancer Society recommends an
annual oral cancer screening for
adults 40 years of age and older (10).

Also, the US Preventive Services Task
Force recommends an annual oral
cancer screening for tobacco and al-
cohol users (11). Therefore, oral can-
cer screening is expected to be in-
cluded in PCPs’ services to their pa-
tients who are 40 years and older or
tobacco and alcohol users.

An important question that needs
to be answered regarding screening
for oral cancer by PCPs is whether
they can or are willing to perform
screening for oral cancer. This ex-
panded role may require development
of programs to train as well as to com-
pensate PCPs for taking an active role
in screening for oral cancer. While
there are many studies that report the
knowledge level, oral cancer screen-
ing practices, and attitude and barri-
ers to perform oral cancer screenings
of physicians, dentists, dental hygien-
ists (12-16), there is limited knowledge
about the oral cancer screening prac-
tices of primary care providers espe-
cially those who provide health care
to underserved populations.

This paper presents findings of a
survey of PCPs who worked for Fed-
erally-Qualified Health Centers
(FQHCs) and community-based clin-
ics in Michigan. These PCPs provide
health care services to over 270,000
underserved residents of Michigan.
The purpose of this study was to as-
sess their attitude and knowledge
level on oral cancer diagnosis and
prevention; screening practices for
oral cancer; and barriers and incen-
tives that may hinder or promote
screening for oral cancer.
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Methods

Questionnaire development. The
Michigan Oral Cancer Prevention
Network (MOCPN) research team de-
veloped a questionnaire to evaluate
attitudes and knowledge about oral
cancer as well as screening practices
of PCPs. The questionnaire also in-
cluded questions regarding barriers
and incentives that might hinder or
promote screening for oral cancer. The
content of the questionnaire was de-
veloped with the assistance of dental
and medical experts. The question-
naire was then refined through a se-
ries of three focus group and revision
sessions. Fourteen PCPs participated
in the focus groups; each PCP at-
tended only one focus group session.
The questionnaire included one case
scenario (with photograph) describ-
ing a suspicious oral lesion (Figure
1).

After the description of the case
scenario, the respondents were pre-
sented with questions asking about
their knowledge of diagnostic signs
of oral cancer, signs of metastasis, and
screening procedure for oral cancer.

Mail survey. The MOCPN, in col-
laboration with the Michigan Primary
Care Association (MPCA) which rep-
resents and coordinates the activities
of all FQHCs in the state, developed a
database that listed all 28 FQHC’s and

all the PCPs affiliated with the MPCA.
The survey was sent to all 303 PCPs
who were currently employed by the
FQHCs.

Each PCP received a personalized
cover letter, a colored map depicting
county level incidence rates of oral
cancer in Michigan, a questionnaire,
and a self-addressed and stamped
envelope. The first mailing was sent
on January 21, 2003 followed by a re-
minder card that was mailed on Feb-
ruary 14,2003. A second mailing was
sent to the sampled providers who did
not respond by March 20, 2003. Non-
respondents received a third mailing
on May 2, and a final mailing was
sent on July 7, 2003.

Statistical analysis. Returned
questionnaires were coded and en-
tered using EpiData software (The
EpiData Association, Odense Den-
mark, ver 3, released 2003) (17). After
data entry, statistical analysis was
conducted using the SAS programs
for descriptive and multivariate
analyses.

Correct answers for the eight ques-
tions related to the case scenario were
obtained from an expert in Oral Medi-
cine in the University of Michigan,
School of Dentistry (Dr. Sharon
Brooks). The knowledge level of PCPs
was determined by number of correct
responses to the 8 case scenario ques-

FIGURE1
Case scenario of suspicious oral lesion

We would like your opinion on the management of the following patient:

Age: 55
Sex: Female
Smoking history: Never smoked.

Alcohol use:

Initially she said that she is a religious person and does not drink;

however, after further questioning she indicated that she drinks
in the evening each day before going to bed. She said that she
does not want anyone to know that she drinks.

Family history:
2 years later.
Health history:

Sister was diagnosed with lymphoma at the age of 22. She died

Patient reported that she was diagnosed with depression and

was treated for a period of 2 years.

Marital status:
Chief complaint:

Divorced; children left home after high school.
Swelling on the side of the tongue that was felt by the patient 3

months ago. However, it was diagnosed by another physician
as a traumatic swelling due to tongue biting that presumably
occurred during a dinner with a friend.

Clinical condition:

Refer to the picture at right
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tions. PCPs were classified with “high
knowledge score (HKS)” when they
answered at least six of the eightitems
correctly (i.e., atleast 75 percent of the
items were correct). Providers who
answered less than six items correctly
were labeled with “low knowledge
score (LKS)”.

Bivariate and multivariate analy-
ses were conducted to identify the
PCPs’ characteristics (e.g., practice
behaviors, attitudes, and background
characteristics such as demograph-
ics) in the HKS group in comparison
with those in the LKS group.

Results

Of the 303 PCPs listed in the data-
base, a total of 171 PCPs responded to
the survey (response rate = 56.4%). Of
the 171 respondents, nine were ad-
ministrators and did not answer the
questionnaire. Therefore this analysis
included 162 completed question-
naires. Characteristics of the PCPs
who responded were presented in
Table 1.

Current oral cancer screening
practices. Over 70% of the respondents
reported that they screen patients for
oral cancer during a routine physical
examination (Table 2). Additionally,
over two-thirds of the respondents
(66%) referred patients to a dentist or
ENT specialist in the last 12 months
for a suspicious oral cancer lesion.
Although a high percent of respon-
dents reported performing screening
for oral cancer, only about a third
(36%) of the respondents felt that they
were adequately trained to detect oral
cancer lesions. Respondents who
answered that they performed oral
cancer screening also answered ques-
tions about the basis on which they
select patients for screening. Many of
the respondents reported that they
select patients for oral cancer screen-
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TABLE 1
Characteristics and background of
respondents (%)

Responded PCPs in FQHCs %o
in Michigan (n=162)

Profession
Physician 48.8
Nurse practitioner/RN 24.7
Physician assistant 21.6
Other 49
Gender
Female 60.5
Male 39.5
Race/Ethnicity
White 76.6
Asian 13.8
African American 5.5
American Indian 2.1
Hispanic 2.1
Age
29 and younger 6.1
30-39 34.5
40-49 35.1
50-59 23.0
60 and older 14

ing based upon tobacco (94%) and
heavy alcohol use (82%). Prior his-
tory of oral cancer (90%) and family
history of cancer (76%) were also con-
sidered by many providers. Over half
of the PCPs responded that age of the
patient (62%) and poorly fitting den-
tures (52%) were factors they may
have used to determine whether a
patient should be screened for oral
cancer.

Opinions/perceived barriers on
oral cancer screening. Most respon-
dents (92%) agreed that annual oral
cancer examinations should be per-
formed for adults aged 40 years and
older. When asked if tobacco users
should have an annual examination
regardless of age, nearly all of the re-
spondents (96%) either agreed or
strongly agreed. Nearly half (48%) of
the respondents agreed or strongly
agreed that oral cancer exams should
be a separate reimbursable procedure
(Table 2).

The most prominent barrier for
oral cancer screening was the lack of
adequate training (64 %), followed by
shortage of specialist to whom they
could refer patient (48%) and lack of
time (15%). Accordingly, majority of
respondents answered that they
needed more education about oral
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TABLE 2
Current practice and opinions regarding oral cancer screening

Oral cancer screening practice

PCPs who
answered “Yes”
(%)

Do you screen patients seen during a physical examination

for signs of oral cancer?

71.0

In the past 12 months, have you referred patients to a dentist, an
ENT specialist, or a surgeon for further diagnosis of suspicious

oral cancer lesions?

66.4

Do you select patients for screening based upon:

Heavy use of tobacco products
Prior oral cancer lesion

Heavy alcohol use

Family history of cancer

Old age

Poorly fitting dentures

Sun exposure

Low consumption of fruits and vegetables

93.5
89.6
82.2
75.7
62.2
515
40.7
22.0

Attitude/opinions/perceived barriers on oral cancer screening*
Oral cancer examinations for adults aged 40 years and

older should be provided annually

91.7

Oral cancer examinations for tobacco users should be provided

annually regardless of age

Oral cancer examination should be a separate reimbursable procedure
Primary care providers do not have time to screen for oral cancer

95.5
47.8
15.3

Do you feel that you were adequately trained in medical school

to detect oral cancer lesions?

35.9

In my geographic area, there is a shortage of specialists to whom

I can refer patients with suspicious oral lesion

48.1

Would you be willing to participate in a network to promote

early screening for oral cancer?

453

Programs or incentives to increase oral cancer screening’

More continuing education through CME

More education in medical school

76.0
65.2

Setting up a referral system including dentist, ENT,

cancer specialist, and PCP
Proper reimbursement
Development of better screening tools

51.0
47 4
429

* Percent of PCPs who answered “Agree or Strongly agree”
t Respondents were allowed to choose all answers that applied

cancer screening either through con-
tinuing medical education (76%) or
education in medical school (65%) for
programs or incentives to promote
oral cancer screening. Over half of
the respondents (51%) answered that
setting up a referral system would also
increase screening for oral cancer.
Forty-five percent of the respondents
were willing to participate in a net-
work to promote early screening for
oral cancer (Table 2).

Sources of information and
internet and technology use. The
most preferred information sources for

PCPs, in descending order, were
CME, presentations at professional
meetings, articles in health journals,
and educational mailing from profes-
sional organizations (Table 3). Nearly
85% of the PCPs answered that they
were likely to learn from educational
mailings sent directly by professional
medical organizations or societies.
Relative to the traditional methods,
new communication methods such as
email, websites, or CD-ROMs were
preferred by smaller number of PCPs.
Most respondents answered that they
have had access to the Internet at
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TABLE 3
Preferred information sources and current technology use

Information source*

Continuing Medical Education
Presentations at professional meetings
Articles in health journals

%
89.0
86.8
84.7

Educational mailings sent directly by professional medical

organizations or societies
Email updates
CD-ROMs
A web site

83.9
48.6
47.9
46.2

Internet and technology use in patient care*

Do you have access to the internet in you office at work?
Do you have access to the internet at home?

87.3
93.0

Do you have technical person who trouble-shoot computer

problems at your center or clinic?

Do you have access to digitized patents’ records in your clinic?
Do you use computer to access any information on patients?

80.4
14.1
43.0

* Percent of PCPs who answered “Likely or Very likely” to use

¥ Percent of PCPs who answered ‘Yes’

home (93%) and at work (87%). Tech-
nical assistance was available to ma-
jority (80%) of providers in their work.
While almost half of respondents use
a computer to retrieve some patient
information, only 14% of them an-
swered that they have access to digi-
tized patient records in their clinic.
Knowledge level on oral cancer
from a case scenario. For the ques-
tions regarding the presented case-
scenario, over 90% of the respondents
agreed with a specialist in Oral Medi-
cine that an ulceration that did not
heal (99%) and lymph gland involve-
ment (91%) are relevant in diagnos-
ing a suspicious oral cancer lesion
(Table 4). Three-fourths of the respon-
dents agreed with the expert that the
volume of alcohol consumption per
day is relevant in diagnosing a sus-
picious oral lesion. Half of the re-
spondents agreed with the expert in
that the size of the swelling is relevant
to determine the staging of a primary
oral cancer. While 60% of the respon-
dents reported that bleeding associ-
ated with the swelling was relevant
in determining the diagnosis, the ex-
pert answered it was not; only 18% of
the respondents agreed with the
expert’s answer. Eighty percent of re-
spondents correctly answered that
the presence of hard, painless, and
fixed lymph nodes indicated the oral
cancer had metastasized. While 89%

of the respondents correctly answered
how to examine the tongue for oral
cancer screening, nearly half of the
respondents (45%) were not aware of
which area of the tongue was most
likely to develop oral cancer (Table 4).

Forty-four percent of PCPs were
labeled as “high knowledge score
(HKS)” and the remaining 56% of
PCPs were labeled as “low knowledge
score (LKS)” (Table 5). PCPs in the
HKS group were more likely to be
males, physicians, and regularly per-
form screening for oral cancer, com-
pared with those in the LKS group.
The HKS group was also more likely
to answer that they were adequately
trained to detect oral cancer lesions
and that they were willing to partici-
pate in a network to promote early
screening for oral cancer. There was
no difference in age and race/
ethnicity between HKS and LKS
groups (Table 5). PCPs in the HKS
group were not different from those
in the LKS group regarding barriers,
incentives, preferred information
sources, and internet and technology
use.

Discussion

Prevention of cancer, including
oral cancer, and reducing cancer-re-
lated burden and deaths could be
achieved by an integrated program
that involves health care providers,
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health care organizations, the govern-
ment at various levels, and the pub-
lic. We surveyed PCPs who work in
Michigan FQHCs to assess their
knowledge and screening practice for
oral cancer. The survey response rate
of 56.4% was achieved through four
mailings and two reminder post-
cards. This response rate is slightly
higher or at least on par with those
reported in recent surveys of oral
health issues among physicians (9,
18). We did not analyze non-re-
sponses for bias, however, there is al-
ways potential selection bias among
respondents because they might be
more interested in the topic of survey.
The findings in this survey might not
be generalized to primary care pro-
viders in non-FQHC and community-
based clinical settings, due to differ-
ences in the way care is provided in
private and government supported
clinics.

This survey found that primary
care providers who work in FQHCs
have positive attitudes about perform-
ing oral cancer screening in their clin-
ics and would like to take an active
part in a network to screen for oral
cancer. These findings are encourag-
ing since these PCPs provide care to
under-served populations in rural or
inner-city areas, where access to a
dentist is often limited and individu-
als are more likely to have high-risk
behaviors such as tobacco and alco-
hol use (8). In effort to reduce oral
cancer mortality in under-served
populations, it would be advanta-
geous if FQHC PCPs screened for oral
cancer in individuals with risk fac-
tors.

Our survey results found that
many of these PCPs, in general, were
knowledgeable about oral cancer and
risk factors, and that PCPs who were
more knowledgeable were more likely
to perform oral cancer screening and /
or they are willing to perform screen-
ing in the future. These findings agree
with a previous report which found
that medical providers who are aware
of risk factors refer more often than
providers who are unaware of risk
factors (19).

Although a high proportion (71%)
of the respondents answered that they
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TABLE 4
Case scenario: diagnostic points of suspicious oral cancer lesion

Question statement
Answer Choices*

PCPs’ answers
(%)

Presence of ulceration that has not healed since the biting incident

Relevant
Not relevant
Do not know

98.7
0.6
0.6

Whether there is bleeding associated with the swelling

Relevant
Not relevant
Do not know
Volume of alcohol consumption per day
Relevant
Not relevant
Do not know

60.3
18.0
21.8

75.6
10.3
14.1

Lymph gland involvement to determine the standing of primary lesion

Relevant
Not relevant
Do not know

90.5
32
6.4

Size of the swelling to determine the staging of primary lesion

Relevant
Not relevant
Do not know

49.7
21.7
28.7

In this patient which of the following findings in the neck lymph nodes indicate

that oral cancer has metastasized
Hard, painful, mobile
Hard, painless, fixed
Soft, painful, mobile

Soft, painless, fixed or mobile

Do not know

19
79.8
1.3
25
14.6

Which area of the tongue is MOST LIKELY to develop oral cancer?

All areas of the tongue
Dorsal surface
Ventral-lateral border
Anterior-lateral border
Base of tongue

Do not know

7.6
25
29.6
5.7
10.1
447

When examining the tongue of this patient, you should:
Have her stick out tongue as far as possible for inspection 0.6
Examine the posterior dorsum of the tongue with a

tongue blade or mirror

0

Pull the patient’s tongue out and inspect both sides of it 6.9
Inspect underside of the tongue by having the patient

raise tongue
All of the above
Do not know

1.3
88.7
25

* Bolded choices indicate correct answer for each question, determined by an oral medicine expert.

screened for oral cancer, many respon-
dents pointed out that the lack of suf-
ficient training and proper referral
system were major barriers to the
screening practice. These findings are
similar to a study among general medi-
cal practitioners; 91% wanted more
training in detection of oral cancer
and 67% wanted advice on referral
pathways (20). Another barrier was

lack of compensation for oral cancer
screening; about 47% of providers
pointed out that having a separate
reimbursement would be necessary to
increase oral cancer screening. While
this is similar to the 40% of general
dentist in Scotland who felt the Na-
tional Health Service remuneration
system was a barrier to perform oral
cancer screening (20), we could not
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locate data to compare this result to
U.S. physicians or dentists. Contrary
to previous studies (8, 20), only 15%
of respondents in this survey selected
time constraints as a barrier to oral
cancer screening. This might be due
to the difference between FQHCs and
private clinic settings.

Results from this survey indicate
there is a significant association be-
tween PCPs’ knowledge level and
practice of oral cancer screening as
well as willingness to participate in
oral cancer screening/prevention
programs. This finding underscores
the importance of providing up-to-
date education regarding oral cancer
to PCPs. Traditional methods of edu-
cational dissemination such as con-
ferences, lectures, journal articles, and
mailings were preferred by the re-
spondents over new communication
methods such as email, websites, or
CD-ROMS. Yet recent systematic re-
views found the traditional educa-
tional methods did not effectively in-
crease providers’ knowledge and
change preventive practice behaviors
(21). Instead, the evidence indicates
that small group discussion, interac-
tive workshops, academic detailing,
and reminders are promising in
changing PCPs’ behaviors (21). There
should be effort to plan and adopt ef-
fective educational programs consid-
ering both the effectiveness and the
PCPs’ preferences of educational
methods. An effective educational
approach may need to integrate small
group discussions and interactive
workshops into the traditional meth-
ods of PCP education programs.

Between 1997 and 1999 in Michi-
gan 39.5% of oral and pharyngeal
cancers were detected at early stages
(Personal communications with the
Michigan Department of Community
Health). The findings of this survey
indicate that PCPs have a positive at-
titude about performing oral cancer
screening in FQHCs, and would like
to take an active part in a network to
screen for oral cancer. Their positive
attitude and interest in performing
oral cancer screenings will be helpful
for Michigan to achieve the Healthy
People 2010 goal of detecting 50% of
oral and pharyngeal cancers at an
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TABLE 5
Characteristics of primary care providers by knowledge score groups
(Bivariate analysis)
High knowledge Low knowledge
Characteristics score (HKS) score (LKS) P-Value*
Demographics and background
Physicians (%) 60.0 40.5 <0.01
Race/Ethnicity (% white) 67.7 84.2 0.087
Age (% below 40 years) 439 38.5 0.533
Gender (% male) 50.8 32.1 0.022
Practice behaviors
Screen for oral cancer (% who answered ‘yes’) 87.0 61.8 <0.001
Referred patient for oral cancer (% who answered ‘yes’) 724 60.0 0.163
Attitude/Opinions
Feel adequately trained to detect oral cancer lesions (% who answered ‘yes’) 47.1 27.9 0.013
Oral cancer examinations for adults aged 40 years and older should be
provided annually (% who agreed or strongly agreed) 97.2 87.2 0.052
Oral cancer examinations for tobacco users should be provided annually
regardless of age (% who agreed or strongly agreed) 98.6 93.1 0.357
Oral cancer examination should be a separate reimbursable
procedure (% who agreed or strongly agreed) 54.3 42.4 0.494
Would you be willing to participate in a network to promote early
screening for oral cancer? (% who answered ‘yes’) 52.9 39.3 0.024
Total 44.0 56.0

* P-values are from the Chi-square test.

early stage. Future plans to increase
early detection of oral cancer should
focus on removing barriers and in-
crease incentives for primary care pro-
viders to perform oral cancer screen-
ing; which includes providing up-to-
date education on oral cancer, setting
up a referral system, and providing
appropriate reimbursement. In devel-
oping educational programs, PCPs’
preferences for information source
should be considered.

Source of Funding

This project is funded by the Na-
tional Institute of Dental and Cranio-
facial Research / National Institutes
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