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Abbreviations: OPC, oral pharyngeal cancer; OCE, oral cancer 
examination; PCP, primary care providers; PPV, positive predictive 
value; NPV, negative predictive value

Introduction
An estimated 42,380 men and women were diagnosed with oral 

and/or oropharyngeal cancer (OPC) in 2013, and of these, 7,890 
deaths1 were reported. OPC is the sixth most common cancer in the 
United States for males. Higher rates of OPC are reported among 
minorities; OPC presently ranks as the fourth most common cancer 
among African American men.2 Nearly 90% of OPC occurs in patients 
older than 45years of age, with African Americans exhibiting a peak 
incidence nearly 10years earlier than other groups (usually diagnosed 
at 65–74 years of age). OPC also has one of the lowest five-year 
survival rates in the United States compared to any other cancer, 
at approximately a 53% survival rate in five years.3 The five-year 
survival rate for advanced cases is 19%, compared to 78% for localized 
lesions.4 Surgical treatment for advanced-stage OPC is associated 
with high morbidity, including a decrease in quality of life.5,6 Poor 
overall survival rates of patients with OPC are due to treatment of 
the disease in its later stages, with only 33% of patients in the United 
States patients presenting at an early stage.3 Delayed diagnosis is 
proposed to be the most important determining factor behind this dire 
statistic.7,8 Recently the United States Preventive Services Task Force 
(USPSTF) found insufficient evidence to recommend for or against 
oral cancer examination (OCE) by primary care providers (PCP), i.e., 
medical providers who are not dental providers or otolaryngologists.9 
The task force did not find adequate evidence that OCE and treatment 
of screen-detected OPC improved morbidity or mortality of this 
disease compared to OPC that was detected without screening. It 
further concluded that the current evidence was insufficient to assess 
the balance between benefits and harm when for PCPs perform OCE 
on non symptomatic adults.

The purpose of this paper is to provide a logical discussion of the 
varied research on OCE, while presenting the evidence for annual 
opportunistic OCE in the primary care setting. Trained PCPs in OCE 
have the likelihood of detecting OPC at an early non symptomatic 
stage, which could result in lower treatment morbidity and mortality 
due to the disease.

Oral cancer examination strategies

An important unusual characteristic of OPC relating to diagnosis 
is that it is non symptomatic at the premalignant and early stages. 
Patients become symptomatic when OPC is in the later stage.10 
OCEs have the potential to greatly impact survival of patients with 
OPC, with few, if any, negative consequences to the patient. OCE 
essentially entails a visual inspection of the face, neck, lips, labial 
mucosa, and buccal mucosa, and gingiva, floor of the mouth, tongue, 
and palate. This is a simple, noninvasive, and painless examination 
that is acceptable to patients, cost effective, and potentially life-
saving.11 Secondary prevention of OPC consists of early detection 
by healthcare providers12,13 and interpretation of signs and symptoms 
of OPC by patients.14 Figure 1 show a modification of a conceptual 
framework that was proposed in 1998,15 where the proposed OCE by 
PCP fits into the flow from diagnosis of OPC to cancer treatment. This 
figure elaborates how the diagnostic process takes place within the 
healthcare system and its influence on patient and professional delay. 
The American Cancer Society recommends routine OCE every three 
years for individuals 20years and older and annually for individuals 
40years and older.16 Screening program approaches include 
population screening, targeted screening, or opportunistic screening. 
The objective is to reduce the treatment mortality and morbidity due 
to OPC, or to produce a cancer stage shift and improve the survival 
rate of patients with OPC across populations.
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Abstract

Oral and/or oral pharyngeal cancer (OPC) has an approximately 53% five-year survival 
rate in the United States. It is postulated that the rationale for this low survival rate is due 
to delayed diagnosis and treatment of OPC at its later stages. Recently the United States 
Preventive Services Task Force found insufficient evidence to recommend for or against 
oral cancer examination (OCE) by primary care providers (PCP), i.e., medical providers 
who are not dental providers or otolaryngologists. The purpose of the paper is to provide a 
logical discussion of the varied research on OCE, while presenting the evidence for annual 
opportunistic OCE in the primary care setting. Trained PCPs in OCE have the likelihood 
of detecting OPC at an early non symptomatic stage, which could result in lower treatment 
morbidity and mortality due to the disease. This review of the OCE research summarizes 
evidence that points to a logical benefit of OCE. Opportunistic annual non symptomatic 
OCE by PCPs who have been trained in OCE techniques may result in consistent early 
detection of OPC, particularly for patients at high risk for developing the disease.
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Figure 1 Conceptual framework for oral and/or oropharyngeal cancer diagnosis to treatment. 

Population screening

Two recent reviews, one by the Cochrane Collaboration17 and 
the other by the American Dental Association Council on Scientific 
Affairs18 both concluded that there is insufficient evidence to 
determine whether population screening carried out by OCE reduces 
the mortality for patients with OPC, especially for non symptomatic 
individuals seeking dental care.18 However, there is some evidence 
that OCE might help reduce death rates in patients who use tobacco 
and alcohol, while simultaneously producing a stage shift from late-
stage to early-stage diagnosis and improvement in survival rates 
across the population.17 Unfortunately, the evidence is limited to only 
one study that is associated with a high risk of bias. The study is a 
nine-year randomized controlled trial with 13 clusters and 191,873 
subjects.19 The study on population screening of high-risk individuals 
who used tobacco or alcohol or both in the intervention cohort had a 
43% reduction in mortality, compared to a 24% reduction in mortality 
for the control cohort. The finding was statistically significant. 
Unfortunately, population screening for OPC is cost-prohibitive 
because the prevalence of OPC is understood to be low in the United 
States. Comparatively, OPC prevalence is higher in India; it is the 
most common form of cancer in that country. It also accounts for 
the highest number of cancer-related deaths among men in India.20 
A recent study showed that the cost-effectiveness of population 
screening for OPC in India (cost per life year) was $835 (USD, U.S. 
Dollar) for all individuals eligible for OCE. For high-risk individuals, 
the cost per year was $156 (USD).21 In summary, there is insufficient 
evidence that population screening reduces the mortality for patients 
with OPC. Thus, targeted screening is the next logical alternative.

Targeted screening

Targeted screening using OCE is more cost-effective for high-
risk groups compared to screening the general population21 but there 
is a high noncompliance rate for subjects who are advised to get a 
biopsy.22 With the emergence of the human papillomavirus (HPV-16) 
as a contributory risk factor for OPC (especially tonsil, oropharynx 
and base of tongue cancer), nonsmokers and nondrinkers can also 
develop OPC.23,24 The prevalence of HPV in OPC globally was 
estimated to be 23.5%in 200525 but in the United States, it is currently 
estimated to be around 80% to 95%.26 This increase in OPC from HPV 
is higher among Caucasians, particularly in the younger generation.27 
This scenario has made it difficult for healthcare providers to target 
actual high-risk OPC groups for OCE without additional laboratory 
tests for patients’ HPV status.

Opportunistic screening

The third strategy, providing opportunistic screening, is probably 
the most cost-effective and productive.28 When patients visit 
physicians, dentists, or any other healthcare provider (e.g., physician 
assistants or nurse practitioners) for routine care, an OCE can easily 
be accomplished as part of their healthcare visit. There is only one 
published study that reports on opportunistic screening for OPC. This 
longitudinal study (1983 to 1990) evaluated opportunistic OCE in 
Cuba by a stomatologist, as well as public oral cancer surveillance 
education.29 The study showed significant down staging of OPC 
diagnosis after the introduction of the educational program. The 
authors reported an increase from 22.8% to 48.2% of patients found 
to have stage one OPC and a decrease in stages two, three, and four 
from 77.2% to 51.8%.
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Percentage of individuals obtaining annual oral cancer 
examinations

Despite the accessibility of structures and relative ease of 
completing OCEs, the 1992 National Health Interview Survey 
showed that only 14% of adults in the United States adults reported 
ever having had an OCE and only 7% reported having had one 
during the past year.30 The 1998 National Health Interview Survey 
showed an increase, with 13.5% having had an OCE during the past 
year.31,32 In 2008, 29.4% of adults ages 18years and older reported 
having ever had an OCE, which was a moderate increase from the 
national 1992 data.33 Alarmingly, the 2008 survey report contains a 
note that those most at risk for OPC (current smokers aged 40 years 
and older) were less likely to have had an OCE than former smokers 
or those who had never smoked. It is estimated that 71.2% of the 
United States population “visited the dentist or dental clinic within 
the past year for any reason”, according to the 2008 Behavioral Risk 
Factor Surveillance System survey.34 Unfortunately, not all dentists in 
the United States perform OCE. The National Oral Cancer Survey of 
Dentists conducted in the United States in 199535 showed that 81% 
reported conducting OCEs on all of their patients over 40years of age.

Furthermore, individuals who are less likely to visit a dentist are 
middle-aged and older edentulous, of a low socioeconomic status, or 
of African American or Hispanic ethnicity. These groups are similar to 
those at high risk for OPC.36–38 In the United States, individuals who 
are 65years and older and retired are usually covered by Medicare 
plans that do not provide dental coverage.39 Marginal and lower-
income groups also may not be able to afford to purchase private 
dental insurance and therefore, are not covered financially for dental 
examinations.

Medical providers and nonsymptomatic oral cancer 
examination

Individuals who have high-risk behaviors (e.g., smoking, drinking) 
for OPC are more likely to be covered by medical insurance than 
dental insurance. These individuals may have a higher tendency to 
have medical problems associated with poor health choices, such 
as smoking, alcohol consumption, or low vegetable intake.40 It 
is estimated that up to 75% of oral cancer cases may be attributed 
to tobacco and alcohol use.41 Other risk factors for OPC that could 
contribute to poor medical health include infection with Candida or 
bacterial flora and a compromised immune system.24 Individuals at 
high risk for OPC have a 4 to 6 times higher likelihood of seeing 
a non specialist PCP than a dentist.42,43 PCPs may reduce the delay 
in diagnosis of OPC44 by conducting routine non symptom-driven 
OCE in their practices for patients who are at high risk for OPC. 
Unfortunately, the frequency of self-report by physicians conducting 
routine OCE varies greatly, with less than 24% in 2002 in Maryland45 
to 49% of physicians in Massachusetts in 200946. Surprisingly, in a 
survey of physicians at federally qualified health centers in Michigan 
in 2003, more than 70% self-reported that they performed OCE.47 
Findings from other studies that do not rely on physician self-reporting 
imply a lower frequency of routine OCE. In one study, more than 77% 
of 160 patients who were diagnosed with advanced OPC had received 
routine medical care in the preceding 3-24months.48 In another study, 
at least 94% of 130 patients diagnosed with head and neck cancer 
recalled visiting a medical provider during the preceding 24months.49 
Only 3% of internal medicine residents in an outpatient primary care 
clinic of an inner-city hospital provided OCE for their patients, as 
revealed in a review of 151 patient charts.50

Physicians’ lack of attempted or effective diagnosis from non 
symptomatic OCE may contribute to conclusion of the USPSTF 
regarding OCE. As cited previously, OPC in its earliest stages is often 
non symptomatic. It has been shown that medical providers who detect 
OPC during non symptomatic OCE consist primarily of dentists, 
hygienists, and oral maxillofacial surgeons.51 Non symptom-driven 
OCE had a significantly lower clinical stage of diagnosis compared 
to symptom-directed OCE.51 Oral lesions detected by PCPs were 
usually found during a symptom-driven examination52. Furthermore, 
recent reports show that OPC patients who were not under the regular 
supervision and care of a dentist were more likely to have longer 
diagnostic delay.53 Such findings emphasize the need to provide 
education to PCPs on OPC risk factors, as well as OCE techniques.50 
Regarding PCPs other than physicians, a survey of nurse practitioners 
showed that only a small percentage (19% in Maryland54 and 39.3% 
in Florida55) felt their knowledge about OPC was current. Less than 
50% of nurses in the United Kingdom perform OCE regularly56 while 
more than half of the nurse practitioners in Florida reported having 
never performed the procedure.55 Some factors contributing to these 
statistics may include that nurse practitioners do not consider OCE to 
be part of their professional duty, while some may have inadequate 
training and/or uneasiness about examining the mouth.57

Only one small pilot study found in the literature presents 
information regarding the education of medical care professionals 
(three physicians, one physician assistant, and four registered nurses) 
on OPC. The education consisted of a one-day training divided into 
two sessions. The posttest training questionnaire indicated that their 
training was well received and would prompt them to increase their 
efforts to examine their patients for early signs of oral cancer and to 
counsel them about its risks.58

Providing oral cancer examinations to populations not 
been screened

There is a general consensus that PCPs would benefit from 
enhanced OCE skills to improve their performance in early detection 
of OPC.59 Effective OCE by PCPs, particularly physicians, physician 
assistants, and nurse practitioners, is possible if the proper education 
is provided.12 PCPs are interested in obtaining continuing education 
on OPC and OCE.59 Nurse practitioners who completed continuing 
education on OPC in the past two to five years were approximately 
three times more likely to have a high score on knowledge of OPC 
compared to those who had never attended a course.54 A meta-analysis 
done on eight selected OCE studies shows that the weighted pool 
overall sensitivity is 0.85 and the specificity is 0.97 for diagnosing 
OPC.60 Educating patients to carry out self-OCE may not be 
efficacious, as shown in (Table 1), given low sensitivity and moderate 
positive predictive value.61,62 The sensitivity and positive predictive 
value of the OCE appears to increase as the education and training 
of the healthcare workers increase. The sensitivity and positive 
predictive value of the OCE increases from 59% to 94.3% and 31% 
to 86.6%, respectively, when comparing OCE conducted by lay 
healthcare workers with a high school education and two to five days 
of OCE training63 versus OCE conducted by lay healthcare workers 
with university degrees and six weeks of OCE training.64 Because 
PCPs have higher education than the subjects in these studies63,64 it is 
certain that the sensitivity and positive predictive value for OCE by 
PCPs can be high.
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Table 1 Performance Characteristics of OCE

Citation Screened Venue/Location Gold Standard Sensitivity Specificity PPV* NPV*

Patients’ self OCE

Elango et al.62 34,766 Subject’s home/India Health Worker OCE >4 
weeks 18% 99.9% 72% 99%

Scott et al.61 53 Dental Office Dentist performed OCE first 33% 54% 17% 73%

OCE by Healthcare workers: high school education with 2 to 5 days training on OCE

Mehta et al.63 1,921 Subject’s home/ 
India

Dentist carrying out OCE >6 
months 59% 98% 31% 99%

Healthcare workers: university graduates with 6-week training on OCE

Mathew et al.64 2,069
Subject’s home/ 
India

Physician carrying out OCE 
>6 months 94.3% 98.3% 86.6% 99.3%

*PPV=Positive predictive value.

*NPV=Negative predictive value

 Future research direction

Evidence from a variety of studies, then, shows less-than-
conclusive OCE frequency by PCPs and suggests that training of PCPs 
in OCE may be needed to maximize its effectiveness. Such findings 
highlight the need for a randomized controlled trial in the United 
States of PCPs carrying out OCE, with long-term patient follow-up 
and analysis of treatment morbidity and mortality. To date, no such 
conclusive studies have been completed. Such scientific evidence will 
be necessary to allow the USPSTF to positively recommend that PCPs 
with training carry out routine annual non symptomatic OCE. Such 
a recommendation would result in PCPs beginning to consistently 
provide annual routine non symptomatic OCE to their patients and 
result in an eventual policy change. With the potential policy change, 
medical insurance companies would consider paying for OCE by 
PCPs.

Conclusion
Despite the long-standing poor five-year survival rates for patients 

with OPC in the United States, as well as the strong indicators that 
earlier diagnosis of OCP is critical to improve these rates, the USPSTF 
did not find strong evidence to recommend routine non symptomatic 
OCE by PCPs, given a paucity of data regarding OCE in general and 
a lack of a controlled randomized trials to establish an improvement 
in treatment morbidity and mortality as a result of OCE and early 
detection. However, this review of the OCE research summarizes 
evidence that points to a logical benefit of OCE. Opportunistic annual 
non symptomatic OCE by PCPs who have been trained in OCE 
techniques may result in consistent early detection of OPC and very 
likely lower treatment morbidity and mortality from this disease.
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