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Abstract

Purpose: Oral cancer risks have been shown to be modified by improving public awareness and reducing barriers to preventive
care. The purpose for this study was to assess oral cancer knowledge and awareness and provide oral cancer screenings and
education to a population of rural farmers in Wisconsin.

Methods: Attendees 18 years of age and older at a rural farming exposition in Wisconsin were invited to complete a 12-
item oral cancer awareness paper survey and to receive a visual and tactile head and neck examination/ oral cancer screening.
Completing both the survey and the screening were optional. Participants also received educational materials on oral cancer.
Individuals with abnormal lesions were provided with dental referrals.

Results: A total of 236 attendees consented to participate either the survey or oral cancer screening (n=236). Most (72%)
reported seeing a dentist in the past six months regardless of insurance status. In spite of having had recent dental encounters,
only 28% of women and 46% of men were able to identify at least one risk factor associated with oral cancer. Among
participants consenting to the oral cancer screening (n=194), 17% (n=33) presented with oral lesions requiring additional
assessment and were recommended for follow-up care.

Conclusions: Knowledge and awareness of oral cancer risk factors, signs and symptoms was low among the participants in
this rural population despite high rates of dental care access. Oral cancer screenings and education provided in varied settings

could improve oral cancer knowledge and awareness and early detection of malignant oral lesions in rural communities.
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Introduction

Head and neck or oral cancers rank sixth as the most
common cancer, worldwide.! According to the International
Statistical Classification of Diseases and Related Health
Problems (ICD CM-10) definition, oral and oropharyngeal
cancers are grouped based on their site of occurrence which
includes cancers of lip, tongue, buccal mucosa, alveolar ridge
and gingiva, floor of mouth, tonsils, hard and soft palate,
oropharynx and/or other unspecified parts of mouth.” The
American Cancer Society estimated that 53,260 new cases
of oral and oropharyngeal cancers (OC) were diagnosed
in the United States in 2020 with over 10,750 deaths.? The
5-year survival rate of OC in the United States is 60%, with
significant improvement for survival with early detection.* In
the state of Wisconsin, an estimated 990 new cases of OC were
projected for 2019 with 200 deaths due to OC.> Tobacco use
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is considered a common risk factor for oral cancer® along with
alcohol consumption, combined use of alcohol and tobacco
use, and human papilloma virus (HPV).” Disease severity,
complications of treatment, length of recovery, and prognosis
of survival can be influenced by a patient’s insurance status or
ability to pay for oral health care at the time of OC diagnosis."
Individuals who are uninsured or underinsured are less likely
to receive preventive health care and early detection of OC
compared with individuals who have health and or dental
insurance.’ Studies have shown that oral cancer risks can be
modified by targeting factors that include improving public
awareness and reducing barriers to care surrounding oral
cancer.””!" Shimpi et al surveyed patients at a large medical-
dental health system serving a rural population located in
central, northern and western Wisconsin and found that while
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94% of patients were aware that tobacco use increases OC
risk, 79% were unable to correctly identify other oral cancer
risk factors."! Furthermore, participants in these rural settings
demonstrated low knowledge surrounding additional signs
and symptoms of OC including an abnormal mass/lump in
mouth, sore that does not heal, white/red patches, difficulty
chewing/swallowing and gradual change in voice quality."

Although the American Dental Association (ADA)
recommends routine visual and tactile examinations for oral
and oropharyngeal cancer for all patients during a dental
visit,'” individuals living in rural areas are less likely to receive
routine OC preventive education and screenings due to a lack
of health and dental resources compared with individuals
residing in urban areas."”~" Screening and education programs
surrounding oral cancer at public events have the potential to
reach individuals who might not routinely receive preventive
head and neck examinations and oral cancer screenings such

as those who reside in rural areas.'®"

Approximately one in every nine jobs in the state of
Wisconsin are related to agriculture.”®” The purpose of
this study was to collect information related to oral cancer
awareness, offer education and provide oral cancer screenings
at an educational farming event in the state of Wisconsin.

Methods

This study was granted exempt status by the Marshfield

Clinic Research Institute’s Institutional Review Board.
Participants were recruited among a convenience sample of
attendees at the 2018 Wisconsin Farm Technology Days
(WFTD) Exposition, an educational farming event held
annually at different dairy farms throughout the state. The
2018 WETD took place in Wood County, a designated Dental
Health Professional Shortage Area (DHPSA).* Flyers were
distributed among Marshfield Clinic Health System (MCHS)
employees and at various community locations to notify the
public of the opportunity to participate in this study and have
an oral cancer screening. The study was also advertised in the

official WETD program distributed at the event.
Instruments and data collection

Members of the study team randomly invited WEFTD
attendees, 18 years of age and older, to complete a voluntary,
anonymous paper-based survey and to participate in an oral
cancer screening examination. Participants had the option
to only complete the survey or only have the oral cancer
screening or to complete both aspects of the study.

The investigator produced survey was written at a 5th
grade readability level and consisted of 12 items. The survey
instrument was pilot tested by ten random MCHS staff
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members unfamiliar with professional dental terminology and
a statistician and dentist conducted face validity of the survey
instrument. The survey items included socio-demographics,
knowledgeability, and social practice behaviors surrounding
oral cancer. The socio-demographic questions captured study
participants farming status, age, gender, level of completed
education, and oral cancer history. The two questions related
to oral cancer knowledge consisted of identifying risk
factors associated with oral cancer and identifying signs and
symptoms of oral cancer. Social practice behaviors included
professional dental-care frequency, dental/health insurance
status, and historic behavioral habits surrounding alcohol
and tobacco use. Pilot testing demonstrated that a non-dental
professional could complete the survey in 5 to 7 minutes.

Oral cancer screenings and recording instrument

Six licensed dental hygienists were calibrated by the
research team for performing oral cancer screening to ensure
uniform data collection. During calibration, each dental
hygienist identified photographs of healthy oral tissue or
oral lesions according to guidelines provided by the National
Institute of Dental and Craniofacial Research (NIDCR)
and ADA oral cancer screening guidelines.”»* A video
available from ADA demonstrating oral cancer screening
methodologies and protocols was also used as a training
and calibration tool.* The dental hygienists performed two
separate oral cancer screenings and documented the findings
on three volunteers to achieve inter and intra-rater reliability
score of 100%.

Participants read and signed a waiver providing an
explanation of the OC screening process. The screenings
consisted of visual and tactile examination of twelve areas of
the oral cavity including: the submandibular lymph nodes,
lips, labial mucosa, buccal mucosa, gingiva, tongue (dorsum,
ventral, and lateral borders), floor of mouth, hard and soft
palates, and oropharynx as per NIDCR and ADA clinical
guidelines.”»*® An oral cavity graphic on the oral cancer
screening form served as a mouth map to document oral
lesions along with a table containing each of the twelve oral
cavity locations under the graphic. For each location in the
oral cavity, the screening instrument contained a box to mark
for “normal” indicating no oral lesion was present at that
anatomic location. If an oral lesion was present, a research
assistant would mark the size (<2mm or >3mm); color (red or
white); contour (ulcer, raised, smooth, rough); and duration
of lesion (<2 weeks or >3 weeks).

Each screening participant received one of three pre-
determined written follow-up recommendations. The survey
instrumentand oral cancer screening forms had corresponding
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numbers for each study participant in order to establish relationships
between the survey instrument data and the OC screening data. No
identifiers were collected to link individual participants to consent
forms, personal information or screening outcomes. Upon completion
of the screening, participants received a copy of the signed waiver form;
a follow-up recommendation form; pertinent oral health literature; and
a complimentary toothbrush.

Oral cancer education

An informational poster board displayed at the oral cancer booth
provided information regarding oral cancer risk factors, oral cancer
prevention, and oral cancer signs and symptoms. Dental hygienists
explained the screening process and recommended annual visual and
tactile head and neck examinations as additional opportunity to educate
study participants on OC. Printed material from the National Institute
of Dental and Craniofacial Research on signs, symptoms, and prevention
of oral cancer,? as well as, information on Wisconsin tobacco Quit Line
(WIQuitLine.org) * were available. In addition, information regarding
Wisconsin’s free and reduced cost dental clinics was also provided for
individuals who did not have a dental home.?

Data analysis and reporting

Responses to the surveys and the screening results were manually
entered into a REDCap database.”” A 10% validation was performed by
second data entry personnel to validate the accuracy of the data entered.
Data was then converted into statistical software formatted datasets (SAS
Windows 9.4, SAS Institute Inc., Cary, NC).”” Rates of missing data
were reported for each question and number of actual responses for each
question was represented in the denominator to indicate that missing
data elements were not included in final analysis. For the purpose of this
study, tobacco use included cigarettes, cigars, pipes, e-cigarettes, vaping,
smokeless tobacco, snuff, and snus.

Descriptive statistics (for any categorical measurements: percentage
and corresponding 95% confidence interval (CI); for continuous
variables: mean, standard deviation, median, and range) were reported
for data surrounding measurements (e.g., alcoholic drinks consumed
per week) as well as categorical measurements including participants
sociodemographic descriptors (e.g., age, gender, education level).
Education levels were categorized as I=(less than 1 year of schooling,
completed grades 1-8, and/or completed grades 9-12 with no diploma),
I1=(High school diploma or equivalent, some college with no degree,
and/or associate degree), III=(bachelor’s degree, master’s degree,
professional degree, and/or doctorate degree).

Fisher’s Exact test was performed to compare the difference in
percentages of reported responses; (a) actively farming (defined as yes
versus no), (b) categories of patients’ age groups (18-40 years, 41-60
years, 61-89 years), (c) gender, (d) education level, (¢) duration since last
dental visit, (d) previous oral cancer diagnosis, () insurance status, (f)

OC knowledge, (g) tobacco status, (h) type of tobacco products used,
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(i) reported frequency of alcohol use. In addition,
Chi square test and odds ratio (ORs) with 95% CI
were estimated to examine knowledge concerning
specific risk factors in association with OC
(defined as ‘yes’ versus ‘no’) by using unconditional
univariate logistic regression analysis. P-values
were derived and values of <0.05 were considered
statistically significant.

Results
Demographics

A total of 236 individuals participated in this
study with 82% (n=193) also consenting for oral
cancer screening; with 43% of the participants
(n=102) were male and 55% (n=130) were female.
Over three-fourths of the participants (78%,
n=186) were between the ages of 51-80 years old
and nearly one-quarter (24%, n=56) identified
themselves as farmers. Less than half (46%)
reported having dental insurance and they majority
(82%) reported paying ‘out of pocket’ for dental
care. Eleven percent reported having private or
group health (medical) insurance, 22% qualified
for Medicare, and 4% had Medicaid. Participant
demographics are shown in Table I.

Table I. Participant demographics (n=232)

Category n (%)
Age
18-40 years 19 (8.0)
41-60 years 81 (35.0)
61-89 years 132 (57.0)
Gender
Males 102 (44.0)
Females 130 (56.0)
*Education Level (n=223)
Education Level I 11 (5.0)
Education Level II 161(72.0)
Education Level III 51(23.0)

*I = <1 year of schooling, completed grades1-8, and/or
completed grades 9-12 with no diploma

IT = High school diploma or equivalent, some college with
no degree, and/or associate degree

III= Bachelor’s degree, master’s degree, professional degree,
and/or doctorate degree
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Most study participants (96%, n=226) did not have a previous
history of oral cancer and frequently sought routine dental care as
evidenced by (84%, n=198) seeking oral care services within the last
year. Seventy-two percent (n=169) had seen their dental provider
for routine care within the last six months with only 4% reporting
a dental visit more than 2 years earlier. Seventy-two percent of
participants with Education level II (n=161) reported having a
dental visit in the last six months compared to 75% (n=38) with
Education level III. Very few participants, (5%, n=11), reported
Education level I or reported not having a high school diploma. Of
the individuals who routinely sought dental care, fewer than half
had dental insurance (46%, n=109). Frequency of dental visits and
modes of payment are shown in Table II.

Table II. Dental visit frequency and payment modes (n=216)

Dental Private/group Pay out

Last dental visit insurance | health insurance | of pocket
(n=109) (n=25) (n=82)
n (%) n (%) n (%)

In the past 6 months 90 (83.0) 17(68.0) 54 (66.0)

7 months to 1 year 10 (9.0 4(16.0) 10 (12.0)
13 months to 2 years 5(5.0) 2(8.0) 5 (6.0)

2-5 years 3 (3.0) 1(4.0) 12 (15.0)
>5 years 1(1.0) 1(4.0) 1(1.0)
p-value .0096 .8248 .0176

Tobacco use

Of the 233 participants who responded to the tobacco use
questions, 83% (n=195) reported never having used tobacco
products, with 12% (n=29) reporting a history of using tobacco
products in the past, and 4% (n=9) reporting current use of
tobacco. Twelve percent (n=7) of participants who were active
farmers (n=56) reported current or former tobacco use and nearly
three-quarters (73%, n=27) of the current or former tobacco users
had Education level II.

Alcohol use

When questioned about alcohol consumption, 65% (n=154)
of participants reported some alcohol consumption. Eighty-five
percent (n=126) of participants reported consuming less than
or equal to four drinks a week and 14% (n=21) of participants
reported consuming more than four drinks per week. Notably,
most participants with Education Level III (80%, n=41) reported
consuming alcohol whereas 60% (n=99) of participant’s with
Education Level II reported alcohol consumption (»=0.0196).
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Oral cancer knowledge and awareness

Over one third (35%, n=84) of participants
identified at least one risk factor for oral cancer, while
46% (n=110) identified two or more risk factors for oral
cancer. Correct identification of the various risk factors
for OC by the participants is shown in Table III. Only
10% (n=4) of the participants who reported current or
former tobacco use correctly identified all the risk factors
for oral cancer and 31% (n=12) of them identified all
signs and symptoms of the oral cancer. Over half (65%,
n=153) of the participants correctly identified two or
more signs/symptoms of oral cancer while 19% (n=44)
correctly identified at least one sign/symptom of oral
cancer. Participants’ identification of oral cancer risk
factors, signs and symptoms is shown in Table II.

Table III. Participants’ identification of oral cancer
risk factors, signs and symptoms (n=236)

Correctly

Risk Factors identified
n (%)

Tobacco use 168 (71.0)
Alcohol consumption 98 (41.0)
Use of smoking and alcohol together 92 (38.0)
Human papilloma virus 66 (28.0)
Prolonged sun exposure 68 (28.0)
Chose none of the above’ as OC 28 (12.0)
risk factors
Signs and symptoms
Lumps or swelling under jaw 150 (64.0)
Persistent mouth sores 167 (71.0)
Feeling something stuck in throat 130 (55.0)
White patches'on' sides of tongue that do 136 (58.0)
not go away within 2 weeks

Oral cancer screening

A total of 193 participants consented for oral cancer
screening (n=193). Oral lesions were found in 17%
(n=33) of the participants with 52% (n=17) of this
group being male. The locations of the lesions identified
through the oral cancer screenings are shown in Table
IV. Thirty percent (n=10) of the participants with oral
lesions correctly identified at least two risk factors for
oral cancer and 42% (n=14) of the participants correctly
identified all the signs and symptoms of oral cancer.
Seventy percent (n=23) of the participants with visible
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Table IV. Lesion location in participants presenting with

oral lesions (n=33)

Location n (%*)
Buccal and labial mucosa 13 (7.0
Lips 11 (6.0)
Tongue(Dorsal, Ventral and Lateral parts) 8 (4.0)
Palate and Oropharynx 5(2.5)
Gingival and alveolar ridge 4(2.0)
Submandibular lymph nodes —

*Percentage calculated based on number of participants screened (n=193)

lesions reported having seen a dentist in the past six months
and 36% (n=12) of them had dental insurance. Twenty-one
percent (n=7) with visible lesions were current or former
tobacco users and two-thirds (66%, n=22) reported alcohol
consumption. Of the individuals with oral lesions, 65%
(n=20) were encouraged to see a dental provider for routine
oral examination; 32% (n=10) were advised to have a 2-week
follow up with a dental provider; and 3% (n=1) was advised
to seek immediate care.

Discussion

Individuals residing in rural communities are considered
an “atrisk” population for health concerns due to the
remote location of work and home life.'>'**? Determining a
population’s OC awareness, providing education, and offering
OC screenings through a community outreach event, such as
a farming exposition, represents a potentially effective venue
for educating individuals on medical and/or dental care.'®"
Schroeder et al. found during a rural community oral health
screening that while the majority of study participants sought
routine dental care and engaged in adequate oral home care
that they still found value with having an oral health screen-
ing and being able to speak with an oral health professional
regarding dental concerns at community events.”

Dental care utilization

Research supports routine preventive oral cancer exam-
inations, to increase early detection and early treatment
of oral cancer thereby improving oral cancer survival.””?
Inconsistencies in oral cancer prognosis has been attributed
to barriers to oral care access, low oral health literacy, and
lack of oral cancer awareness.'»*** Shin et al. examined the
records of patients diagnosed with oral pharyngeal squamous
cell carcinoma to determine if insurance status played a role

in oral cancer outcomes. Patients with private insurance were
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more likely to seek preventive care, receive an early cancer
diagnosis, and have a better prognosis than those who were
uninsured or underinsured.”” Based on the findings in this
study, the WFTD study participants appeared to seek routine
preventive oral health care regardless of insurance status.

Tobacco use

A high percentage of study participants (71%) correctly
identified smoking as a risk factor for oral cancer and the
majority (96%) reported either never using or no longer using
tobacco products, significantly lower than the national average
of tobacco users.?® The Centers for Disease control (CDC)
reported approximately 18% of men and 13% of women in
the United States use tobacco products.®® Analysis of patient
records (n=4,759) obtained from the International Head
and Neck Cancer Epidemiology (INHANCE) Consortium
revealed smoking status and smoking intensity at the time
of diagnosis of head and neck cancer was a reliable factor in
determining oral cancer outcomes.”!

Alcohol use

Study participants reported low use of alcohol with the
majority reporting drinking four or less alcoholic beverages
per week. Of the participants with visible oral lesions,
66% reported alcohol consumption. The National Institute
on alcohol Abuse and Alcoholism defines low alcohol
consumption for women as less than 3 drinks per day but
no more than 7 drinks per week.”” For men, low alcohol
consumption is considered no more than four drinks per
day but less than 14 drinks per week.”” Study participants
with Education Level III reported consuming alcohol more
frequently than those with Education Level I or Education
Level II.
significant factor for poor oral cancer outcomes and mortality

Alcohol use and intensity has been shown a

rate.”’ A 2017 cohort population study used data from 83,006
participants from five different studies to determine whether
alcohol consumption was related to years of education and
mortality rate.” Findings revealed that individuals with high
education levels consumed more alcohol overall, than those
with lower education levels.”

Oral cancer knowledge awareness

Male study participants identified risks associated with
oral cancer more frequently (46%) than females (28%). This
aligns with previous studies showing that men tend to be more
knowledgeable about oral cancer risk factors than their female
counterparts. The National Institute for Health reported
that men are twice as likely as women to be diagnosed with
oral cancer.! Low rates of knowledge were demonstrated in
this study surrounding oral cancer risk factors such as alcohol
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consumption and combined tobacco and alcohol use. As
with a study conducted by Shimpi et al.,'"! the most readily
identifiable risk factor for oral cancer by the participants in
this study was smoking. Participants also had low levels of
knowledge regarding the signs and symptoms of oral cancer.

Oral cancer screening data

The buccal mucosa and the lips were the most common
areas where lesions were detected in this population. A 2017
cohort study by Kachuri et al, evaluated cancer risks in
agricultural workers in Canada from 1992-2010.%> Cancer of
the lip was significantly higher for agricultural workers than
non-farm workers conceivable due to sun exposure ** which

may also be reflected in this population.
Interventions

Varela-Centelles et al. conducted a systematic review

representing, individuals ~diagnosed with oral cancer
(n=6,087), to disseminate the key steps and potential delays
that occur from initial recognition of an oral lesion to when
treatment begins.”” Survival rates were better when cancer
was detected and treated during the early stages.” Methods
of reducing barriers for individuals residing in rural communi-
ties included improving access to preventive care services and
offering public screening and education events.” Findings
from the WFTD 2018 oral cancer screening study also
supports outreach programs to individuals residing in rural
communities to bring awareness and knowledge surrounding
oral cancer. School-based education programs surrounding
tobacco, drug, and alcohol prevention and cessation have been
shown to be effective methods at deterring youth from using
these products.** Many school based tobacco, drug, and alcohol
prevention programs are available but need to be incorporated

into the school curriculum in order to be effective. >

Individuals who seek routine medical care but not routine
dental care arestill in need of oral cancer screenings, education,
and interventions through their health care provider.'®”2%%
The primary care provider has the opportunity to be the first
line of defense for identifying risk behaviors for oral cancer
and oral lesions related to oral cancer. Studies have shown
medical providers who offer oral health assessments and
promptly refer patients to a dental provider can help improve
patient willingness to seek dental care and improve oral and

systemic health outcomes.!®353

Study limitations

This study encountered certain limitations due to the
design, location, self-administration of the study, and
participant demographics. Since Wood County, Wisconsin
tends to be a primarily Caucasian population, race/ethnicity
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of study participants were not collected.”” Incomplete
participation in the survey tool in combination with the
oral cancer screening for all study participants resulted in
statistical limitations. Other limitations in the sample size
included a lack of participation incentives and poor weather
conditions at the time of the event.

This community event in a rural setting had the potential
to obtain significant information surrounding the oral cancer
knowledge, awareness, and risk factors specific to farmers.
The study instrument asked participants if they were ‘actively
farming’ which excluded those who may have been raised
on a farm or who were retired from farming. More study
participants might have been considered a ‘farmer’ if the
survey tool specified ‘ever having been a farmer or resided
on a farm’. More research studies are needed to determine
oral and systemic health care needs and interests specific
to the farming community. As with other studies involving
health screenings, researchers were unable to follow-up with
study participants to determine if the screening process was
effective. Future studies which have a follow-up component is
important to determine if public health screenings are in fact
beneficial for early detection and improved OC outcomes.

Conclusions

Positive treatment outcomes for oral cancer increase if
detected early during preventive head and neck examinations
performed during routine oral health care visits. Individuals
residing in rural communities might be at risk for late detection
of oral cancer due to lack of access to oral health care. While
participants in this study were receiving routine oral health
care, they lacked knowledge regarding OC risk factors, signs,
and symptoms indicating the need for additional methods to
provide oral cancer awareness and knowledge during routine
oral and medical examinations. Oral cancer intervention
programs beginning in secondary and high school and
continuing into college and university curriculums might
also be an effective preventive care strategy.
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