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ABSTRACT
◥

Background: This study compared prevalence, incidence, mor-
tality rates, treatment costs, and risk factors for oral and oropha-
ryngeal cancer (OC/OPC) between two large United States adult
cohorts in 2012–2019.

Methods: Medicaid and commercial claims data came from the
IBM Watson Health MarketScan Database. Logistic regression
analyses estimated incidence and risk factors for OC/OPC. Mor-
tality was calculated by merging deceased individuals’ files with
those of the existing cancer cohort. Summing costs of outpatient and
inpatient services determined costs.

Results: Prevalence of OC/OPC in Medicaid enrollees decreased
each year (129.8 cases per 100,000 enrollees in 2012 to 88.5 in 2019);
commercial enrollees showed a lower, more stable prevalence (64.7
per 100,000 in 2012 and 2019). Incidence trended downward in both
cohorts, with higher incidence in the Medicaid (51.4–37.6 cases per

100,000) than the commercial cohort (31.9–31.0 per 100,000).
Mortality rates decreased for Medicaid enrollees during 2012–
2014 but increased in the commercial cohort. OC/OPC treatment
costs were higher for commercial enrollees by $8.6 million during
2016–2019. OC/OPC incidence was higher among adults who were
older, male, and white; used tobacco or alcohol; or had prior human
immunodeficiency virus/acquired immune deficiency syndrome
diagnosis and lower among those who had seen a dentist the prior
year.

Conclusions: Medicaid enrollees experienced higher OC/OPC
incidence, prevalence, and mortality compared with commercially
insured adults. Having seen a dentist within the prior year was
associated with a lower risk of OC/OPC diagnosis.

Impact:ExpandingMedicaid dental benefitsmay allowOC/OPC
to be diagnosed at earlier stages through regular dental visits.

Introduction
Oral cancer is the sixth most common cancer worldwide (1–3),

accounting globally for 377,713 new cases and 177,757 deaths in
2020 (4), representing an increase in new cases from 2018 (354,864
new cases, 177,384 deaths in 2018; ref. 5). In the United States (U.S.),
the American Cancer Society estimated approximately 54,010 new
cases of cancer in the oral cavity or oropharyngeal region would be
diagnosed in 2021 (about 3% of the cancers diagnosed in the U.S.
annually at a per-incidence cost of $45,000-$70,000; ref. 6, 7), and
about 10,850 people will die from oral or oropharyngeal cancer this
year (8). The average 5-year survival rate in theU.S. is 64.3%, but this is
stage-dependent. Approximately 70% of cases are diagnosed at later
stages, reducing the 5-year survival rate from 83.7% when diagnosis
occurs at a localized stage to 38.5% if the cancer hasmetastasized when
diagnosed (9).

Although the term “oral cancer” is used commonly to describe
cancers occurring in the oral cavity and the oropharyngeal area, it is
useful to distinguish between locations because cancers in different
sites are linked with different risk factors. Conway and colleagues
describe oral cavity cancer sites as including the inner lip, parts of the
tongue apart from the base and lingual tonsil, gingiva, floor of the
mouth, palate, and “other unspecified parts of the mouth.” (10)
Meanwhile, oropharyngeal cancer occurs at sites including the base
of the tongue, the lingual tonsil and tonsil, the oropharynx, and the
pharynx includingWaldeyer’s ring (3, 10, 11). For the purposes of this
paper, the term oral and oropharyngeal cancer (OC/OPC) will be used
unless otherwise specified.

The incidence rates of cancer in some areas of the mouth (lip,
gingiva, floor of themouth) have decreased in the U.S. over the last few
decades, attributed to decreasing rates of tobacco use and alcohol
consumption overall (6, 9). Meanwhile, the incidence of oropharyn-
geal cancers in the base of the tongue, pharyngeal wall, tonsil, and soft
palate has increased, which some have associated with an increase in
human papillomavirus (HPV; ref. 1, 9, 10, 12–17). In a sample of over
5,000 head and neck squamous cell carcinoma samples, Kreimer and
colleagues noted HPV was found in more oropharyngeal cancer
samples (35.6%) than oral cancer samples (23.5%; ref. 18). While
age-adjusted incidence rates of oral squamous cell carcinoma for most
oral sites (e.g., lip, gingiva, and floor of themouth) have decreased over
the last few decades, incidence rates for cancers of the anterior two
thirds of the tongue and oropharyngeal sites (e.g., posterior third of the
tongue, pharyngeal wall, tonsil, and soft palate) have increased over the
same time (9, 19, 20).

The incidence of oral cancer is 2 to 3 times higher in men than
women (1, 10, 12). However, there has been a surprising increase in
tongue cancer in younger women without a history of tobacco or
alcohol use, although whether this is due to a unique presentation of
oral cancer in this population or other unknown factors has yet to be
determined (12, 19, 21, 22). Common risk factors for OC/OPC are
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tobacco use (1, 10, 23, 24), alcohol consumption (2, 10), older
age (3, 25), human immunodeficiency virus (HIV; ref. 26), and HPV
infection (27–29).

Along with caries and periodontal disease, OC/OPC is an oral
disease with implications for overall health (30–32). In 2019, the
American Dental Association recommended “dentists conduct rou-
tine visual and tactile examinations for oral and oropharyngeal cancer
for all patients” (33), recognizing the key role dental providers play in
the early detection of OC/OPC through routine screenings (34, 35).
Individuals with infrequent dental visits are often diagnosed with OC/
OPC at later stages than are individuals who visit a dentist more
regularly (36, 37).

Few studies in OC/OPC use large-scale data sets to compare the
prevalence and incidence of OC/OPC between individuals with dif-
ferent types of health care coverage. Jacobson and colleagues examined
the cost burden of OC/OPC and salivary gland cancers between those
with commercial insurance, Medicaid, and Medicare (7). They found
health care costs were higher for individuals with commercial insur-
ance than for Medicare and Medicaid enrollees. The current study
compared the prevalence, incidence, and mortality rates of OC/OPC
between two large data cohorts of adults: Medicaid enrollees and
individuals with commercial medical insurance. Trends across time
(2012–2019), across age groups, and between sexes were also calcu-
lated, as well as the cost of OC/OPC treatment for both groups.
Analyses further examined risk factors for OC/OPC in both cohorts.

Materials and Methods
Study population

This study compared data from two sources included in the national
IBM Watson Health MarketScan Database. The first source was
Medicaid claims data from 13 de-identified states collected from
2012 through 2019 (N ¼ 36,749,894). The second group involved
data from commercial dental claims from 2012 through 2019 (N ¼
37,542,904) from the IBMWatson Dental Commercial and Medicare
Supplemental Claims Database. This database includes all dental and
medical claims from a convenience sample of IBM Watson data
contributors. Medicaid enrollees were adults (21þ years) who
answered “yes” to having Medicaid coverage at any point during
2012–2019. Similarly, commercially insured respondents were adults
(21þ years) who reported “yes” to having private insurance at any
point during 2012–2019.

Data from adults aged 65 years or older were excluded, because
those adults in the Medicaid database were dually eligible for medical
coverage through Medicaid and Medicare, resulting in incomplete
medical claims data for this age group. In addition, data on race and
ethnicitywere not available in the commercial database. This studywas
reviewed and approved by the Western Institutional Review Board
(#ANP0008, May 2018).

Data procedures
Data on prevalence (the presence of any OC/OPC diagnosis

during the given year) and incidence (the presence of a new cancer
diagnosis within the given year with no prior OC/OPC diagnosis
within the prior 3 years) of OC/OPC were collected from both
datasets. Cases were identified by using the International Classifica-
tion of Disease (ICD-10) code C000–C148, “Malignant neoplasms
of lip, oral cavity, and pharynx”. ICD-10 codes were used to further
distinguish oral (C00-lip; C02-other/unspecified parts of tongue; C03-
gingiva; C04-floor of mouth; C05-palate; C06-other/unspecified parts
of mouth; C07-parotid gland; C08-other/unspecified major salivary

glands) from oropharyngeal cancers (C01-base of tongue; C09-tonsil;
C10-oropharynx; C14-other/ill-defined sites in the lip, oral cavity, and
pharynx).

To estimate the incidence of OC/OPC, logistic regression analyses
with diagnosis of OC/OPC as the outcome were conducted for the
Medicaid and commercial claims data separately. Models included the
covariables of age, sex, race (Medicaid only), Elixhauser comorbidities
associated with OC/OPC including tobacco use, alcohol use, a diag-
nosis of HIV/AIDS, and whether the enrollee had a dental visit in the
prior year.

Information on mortality from OC/OPC was collected from both
cohorts by pulling in all discharge statuses from inpatient data that
indicated the patient had “expired” or “died” (i.e., codes 20, 41, 42, or
43). After verifying there was only one code per individual, the
percentage of individuals who died from OC/OPC was calculated by
merging deceased individuals’ files with those of the existing cancer
cohort.

For commercial data, beginning in 2016, values indicating death or
transfer to law enforcement were no longer used in the commercial
claims data in to protect patients’ privacy. Therefore, comparisons in
mortality rates between the two datasets were limited to 2012 through
2015, and trends were calculated for the Medicaid data for 2015
through 2019.

Costs associated with OC/OPC were calculated by summing the
costs of services in the presence of anOC/OPC diagnostic code in both
outpatient and inpatient data. In addition, for patients with an OC/
OPC diagnostic code each year, the costs for chemotherapy (therapy
class 316) were included in the total costs. The median cost per
individual was calculated by summing treatment and chemotherapy
costs per individual and then calculating the median of the total.

Statistical analysis
Descriptive statistics were used to analyze differences in prevalence

and incidence between adults covered by Medicaid or commercial
insurance overall and by age group and sex.Multiple logistic regression
models were used to predict incidence of OC/OPC among Medicaid
and commercial insurance enrollees. Covariables included age, sex,
race (Medicaid only), presence of a dental visit in the prior year, and
Elixhauser comorbidities associated with OC/OPC including tobacco
use [created on the basis of the presence of International Classification
of Disease, 10th revision (ICD-10) codes ‘Z720’ (tobacco use) or ‘F17’
(nicotine dependence)], alcohol use, and diagnosis of HIV/AIDS. ORs
and 95%Wald confidence intervals (CI) were presented for significant
predictors. All analyses were performed by using SASEnterpriseGuide
version 7.1.

Data availability
The data generated in this study are available upon request from the

corresponding author.

Results
Demographics

Claims data from both cohorts were obtained for the period of
2012–2019.Most of theMedicaid OC/OPC sample (N¼ 37,728; 1% of
the Medicaid cohort) was aged 51 to 60 (53.8%) or 61 to 64 years
(21.2%). About two thirds (66.5%) of the sample were male, and 65.2%
were white (Table 1). Nearly half the commercial OC/OPC sample
(N¼ 27,166; 0.07% of the commercial cohort) was aged 51 to 60 years
(48.9%), and 26.0%were aged 61 to 64 years. Approximately two thirds
of the commercial OC/OPC cohort were male (67.9%).
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Prevalence of oral cancer
Between 2012 and 2019, the prevalence of OC/OPC in theMedicaid

claims cohort gradually decreased each year, from 129.8 cases per

100,000 enrollees in 2012 to 88.5 cases per 100,000 in 2019 (Fig. 1). The
commercial cohort showed a lower but more stable prevalence across
the same period, with prevalence ranging between 69.9 and 64.8 per
100,000 between 2012 and 2016, then dropping slightly to 64.0, 62.1,
and 64.7 in 2017, 2018, and 2019, respectively. The prevalence of
oropharyngeal cancer across all years was slightly higher in both
cohorts (54.4% for Medicaid and 58.7% for commercial insurance)
than oral cancer (45.5% for Medicaid and 40.2% for commercial
insurance). Because the prevalence estimates were similar forOC/OPC
(Supplementary Tables S1 and S2), results are presented for both types
of cancer combined going forward.

In both cohorts, prevalence of OC/OPC increased with age
(Supplementary Fig. S1), as did the disparity between the groups.
In individuals aged 21 to 29 years, the prevalence was similar in
both groups, although slightly higher in the Medicaid data (7.1 per
100,000 among Medicaid enrollees versus 5.8 per 100,000 among
the commercial insurance enrollees). By age 61 to 64, the prevalence
of OC/OPC among Medicaid enrollees was nearly 1.6 times higher
than that of individuals with commercial insurance (325.4 versus
209.4 per 100,000, respectively).

In 2019, the prevalence was more than 3.7 times higher among
males than among females in the Medicaid cohort (168.4 versus
45.5 per 100,000, respectively). While prevalence was lower among
the commercial insurance cohort than among the Medicaid cohort,
OC/OPC was still more prevalent among men than among women,
74.6 and 31.5 cases per 100,000, respectively.

Table 1. Percentage distribution of adults in the Medicaid and
commercial insurance cohorts, by demographic characteristics.

Characteristics Medicaid Commercial

N ¼ 37,728 N ¼ 27,166
Sex

Male 66.5 67.9
Female 33.5 32.1

Age
21–30 2.5 2.4
31–40 5.2 5.9
41–50 17.4 16.7
51–60 53.8 48.9
61–64 21.2 26.0

Race and ethnicitya

White 65.2 —
Black 27.7 —

Hispanic 1.3 —

Other 5.8 —

aData on race or ethnicity not available in the commercial insurance dataset.
White, Black, and Other were all non-Hispanic.

Figure 1.

Prevalence of oral/oropharyngeal
cancer among Medicaid and commer-
cial insurance cohorts, by year, 2012–
2019. Between 2012 and 2019, the
prevalence of OC/OPC in the Medicaid
claims cohort gradually decreased
each year, from 129.8 cases per
100,000 enrollees in 2012 to 88.5
cases per 100,000 in 2019. The com-
mercial cohort showed a lower but
more stable prevalence across the
same period, with prevalence ranging
between 64.7 and 69.9 per 100,000
between 2012 and 2016, then dropping
slightly to 64.0, 62.1, and 64.7 in 2017,
2018, and 2019, respectively.

Oral Cancer Prevalence, Mortality, and Costs in Claims Data
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In the Medicaid cohort in 2019, white adults experienced a higher
prevalence of OC/OPC (104.1 per 100,000) compared with Black
adults (60.1 per 100,000) or Hispanic adults (37.4).

Incidence of oral cancer
The incidence of new OC/OPC cases across years was similar in

both theMedicaid (23.5 new oral cancer cases and 19.3 oropharyngeal
cases per 100,000) and commercial datasets (18.5 oral cancer cases and
18.4 oropharyngeal cases per 100,000; Supplementary Table S1). The
incidence rates trended downward in the Medicaid data from 2015
(51.4 cases per 100,000) through 2019 (37.6 per 100,000; Fig. 2). The
commercial data showed a lower overall incidence rate compared with
the Medicaid data with a slight decline over time, beginning with 31.9
cases per 100,000 in 2015 and decreasing to 31.0 per 100,000 in 2019.

As with the prevalence data, the incidence of OC/OPC increased
with age in both datasets (Supplementary Fig. S2). Across all age
groups, the incidence was higher in Medicaid enrollees than in those
with commercial insurance. Beginning in the 21 to 30 age group,
prevalence of OC/OPC was the same for those with Medicaid as for
those with commercial insurance (5.1 per 100,000). As age increased,
the difference in incidence between the two insurance types grew. By
age 61 to 64, the incidence of OC/OPC in Medicaid enrollees was
nearly 1.6 times higher than that of individuals with commercial
insurance (139.5 vs. 88.2 per 100,000, respectively).

Males had a higher incidence of OC/OPC than females in both
datasets. In theMedicaid cohort, maleMedicaid enrollees had a higher

incidence thanmaleswith commercial insurance (78.1 per 100,000 and
36.9 per 100,000 respectively). For females, the incidence was similar
between datasets, with 23.7 cases per 100,000 for Medicaid enrollees
and 21.3 cases for individuals with commercial insurance.

Among Medicaid enrollees, risk of OC/OPC increased with age
(Table 2). Individuals aged 61–64 years had an OR of 17.1 (95% CI,
13.12–22.29; P < 0.0001) when compared with the reference group of
individuals aged 21–30 years.Medicaid enrollees who had a dental visit
within the prior year were less likely than those who did not to be
diagnosedwithOC/OPC (OR¼ 0.71, 95%CI¼ 0.62–0.80;P< 0.0001).
Females were less likely than males to be diagnosed with OC/OPC
(OR¼ 0.46; 95% CI¼ 0.41–0.50; P < 0.0001). White individuals were
significantly less likely than Black individuals to be diagnosed (OR ¼
0.66; 95% CI ¼ 0.59–0.74; P <0.0001). Tobacco use (OR ¼ 2.84; 95%
CI, 2.57–3.13; P < 0.0001), alcohol use (OR ¼ 2.24; 95% CI ¼ 1.98–
2.54; p<0.0001), and a diagnosis of HIV/AIDS (OR ¼ 1.89; 95% CI ¼
1.38–2.60; p<0.0001) were all significant predictors of an OC/OPC
diagnosis.

Similar to the incidence pattern observed in the Medicaid cohort,
in the commercial insurance cohort (Table 2), individuals aged
61 to 64 years were significantly more likely than individuals aged
21 to 30 years to be diagnosed (OR ¼ 17.34; 95% CI, 12.31–24.43;
P < 0.0001). Commercial insurance enrollees who had a dental visit
within the prior year were less likely to be diagnosed with OC/OPC
than those who had not (OR ¼ 0.41; 95% CI, 0.36–0.46; P < 0.0001).
Females were much less likely than males to be diagnosed (OR¼ 0.46;

Figure 2.

Annual incidence of oral/oropharyn-
geal cancer amongMedicaid and com-
mercial insurance cohorts, by year,
2015–2019. The incidence rates of
OC/OPC trended downward in the
Medicaid data from 2015 (51.4 cases
per 100,000) through 2019 (37.6 per
100,000). The commercial data
showed a lower overall incidence rate
compared with the Medicaid data,
with a slight decline over time, begin-
ning with 31.9 cases per 100,000 in
2015 and decreasing to 31.0 per
100,000 in 2019.
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95% CI, 0.41–0.52; P <0.0001). As in theMedicaid cohort, tobacco use
(OR ¼ 2.21; 95% CI, 1.85–2.65; P < 0.0001), alcohol use (OR ¼ 2.73;
95% CI, 2.03–3.67; P < 0.0001), and an HIV/AIDS diagnosis (OR ¼
2.26; 95%CI, 1.07–4.76;P< 0.0001)were all significant predictors of an
OC/OPC diagnosis.

Oral cancer mortality rates
Between 2012 and 2014, OC/OPC annual mortality rates in the

Medicaid cohort decreased while rates among the commercial insur-
ance cohort increased (Fig. 3). In 2012, themortality ratewas 2.03% for
Medicaid enrollees and 0.95% for commercial enrollees. By 2014, the

Table 2. Logistic regression estimate of oral cancer incidence among Medicaid and commercial enrollees.

Medicaid Commercial

Effect N OR (95% Wald confidence limits) P N OR (95% Wald confidence limits) P
Age group (ref ¼ 21–30) 64 <0.0001 36 <0.0001

31–40 125 1.84 (1.36–2.48) 75 2.10 (1.41–3.13)
41–50 278 5.22 (3.97–6.85) 186 4.56 (3.19–6.52)
51–60 875 13.37 (10.36–17.27) 569 11.82 (8.44–16.56)
61–64 403 17.10 (13.12–22.29) 368 17.34 (12.31–24.43)

Sex (ref ¼ male) 1,118 <0.0001 810 <0.0001
Female 627 0.46 (0.41–0.50) 424 0.46 (0.41–0.52)

Race and ethnicity (ref ¼ white)a 1,062 <0.0001 — —

Black 375 0.66 (0.59–0.74) — — —

Hispanic 25 0.78 (0.52–1.15) — — —

Other 29 0.84 (0.58–1.21) — — —

Elixhauser Comorbidities
Tobacco 1,040 2.84 (2.57–3.13) <0.0001 140 2.21 (1.85–2.65) <0.0001
Alcohol 337 2.24 (1.98–2.54) <0.0001 48 2.73 (2.03–3.67) <0.0001
HIV/AIDS 40 1.89 (1.38–2.60) <0.0001 7 2.26 (1.07–4.76) 0.0302

Dental Prior Year (ref ¼ no) 1,472 <0.0001 410 <0.0001
Yes 273 0.71 (0.62–0.80) 824 0.41 (0.36–0.46)

aData on race or ethnicity not available in the commercial insurance dataset. White, Black, and Other were all non-Hispanic.

Figure 3.

OC/OPC annual mortality rate, by
cohort and year. Between 2012 and
2014, OC/OPC annual mortality rates
in the Medicaid cohort decreased
while rates among the commercial
insurance cohort increased. In 2012,
the mortality rate was 2.03% for Med-
icaid enrollees and 0.95% for commer-
cial enrollees. By 2014, the gap
between the two groups had nar-
rowed slightly, showing a mortality
rate of 1.92% and 1.07% for Medicaid
and commercial enrollees, respective-
ly. Beginning in 2016, there was a
leveling off in mortality rate for Med-
icaid enrollees across the next four
years, from 1.89% in 2016 to 1.86% in
2019.

Oral Cancer Prevalence, Mortality, and Costs in Claims Data
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gap between the two groups had narrowed slightly, showing a mor-
tality rate of 1.92% and 1.07% for Medicaid and commercial enrollees,
respectively. Beginning in 2016, there was a leveling off in mortality
rate for Medicaid enrollees across the next four years, from 1.89% in
2016 to 1.86% in 2019.

Cost of oral cancer
Overall, the total costs associated with the treatment of OC/OPC

were higher for commercial insurance enrollees than for Medicaid
enrollees by an average of $8.6million per year between 2016 and 2019
(Supplementary Table S3). When examining the cost of non-
chemotherapy OC/OPC treatments, costs were higher for commercial
enrollees across all 4 years by an average of $8.7 million as compared
with those for Medicaid enrollees. However, the cost of chemotherapy
was higher for Medicaid enrollees across these 4 years by an average of
nearly $111,000, with Medicaid chemotherapy costs decreasing from
$380,768 in 2016 to $189,236 in 2019.

Due to significant variability in cost per individual, both the
mean and median cost per individual were calculated (Table 3). Mean
andmedian commercial claims costs consistently were higher than for
Medicaid claims. Between 2016 and 2019, Medicaid individual mean
costs ranged from $8,557.93 to $9,502.78, while mean costs in com-
mercial claims ranged from $21,141.34 to $23,751.53. Median indi-
vidual costs ranged from $583.72 to $661.51 perMedicaid enrollee and
from $944.57 to $1,160.27 per commercial plan enrollee.

Discussion
Comparing large cohorts of adults covered by Medicaid or

commercial insurance gives a more robust picture of the prevalence
and incidence of OC/OPC in U.S. adults that would not be achieved
through an analysis of either group alone. Overall, the prevalence
and incidence of OC/OPC were higher among Medicaid-enrolled
adults than among those covered by commercial insurance across
time, age groups, and sex. Uninsured individuals and those enrolled
in Medicaid are less likely to have cancer screenings that may detect
disease at a premalignant stage compared with individuals with
private insurance (38–41), potentially resulting in higher levels of
Medicaid enrollees being diagnosed with cancer than their privately
insured counterparts. Further, individuals who are uninsured or are
insured through Medicaid are more likely than individuals with
private insurance to be diagnosed with advanced-stage cancers of
various types (42–44). Because individuals enrolled in Medicaid

must earn below certain income thresholds that are a percentage of
the federal poverty level (Medicaid.gov), many Medicaid enrollees
may experience other environmental and behavioral factors asso-
ciated with lower socioeconomic status and increased health risks,
such as tobacco use, alcohol use, and lack of access to nutritious
foods (45).

Similar to prior research (9), OC/OPC prevalence and incidence
rates in our samples decreased over the course of six years (2012–18).
We found a slightly higher prevalence of cancer in oropharyngeal sites
compared with sites in the oral cavity, although we did not distinguish
between specific sites in the oral and oropharyngeal regions. Given that
predictors of OC/OPC in our sample included increased age and use of
tobacco or alcohol, our results may be more reflective of non–HPV-
related cases that have been declining over the last few decades.
However, because there is not a clear consensus regarding which sites
constitute oral versus oropharyngeal cancer (10), some readers may
interpret our study’s data differently depending on how they define the
anatomic sites included in each classification.

In our study, individuals who visited a dentist within the previous
year were less likely than those who did not to have an OC/OPC
diagnosis. Regular dental visits provide frequent opportunities for
dentists to detect OC/OPC at earlier stages (36, 37, 46, 47). Likely as a
result, routine dental care is associated with improved survival from
oral cancer (48, 49), and a greater likelihood of incident oral cancer is
associated with infrequent dental care (50, 51).

In our sample, OC/OPC prevalence and incidence both increased
with age, with the highest rates in the 60 to 64 age group in both
the Medicaid and commercial insurance groups. That finding is
consistent with those of Mahal and colleagues, who noted a unim-
odal peak in incidence between the ages of 60 to 64 (52). Similarly,
the median age of diagnosis of OC/OPC in the U.S. is 63 years,
which corresponds with our findings (53). Interestingly, there has
been a trend in the last few decades of an increase in OC/OPC
incidence among younger individuals. Prior studies have found an
increase in cancer of the tongue in adults under the age of
40 (54, 55). There were noticeable increases between age groups
in both prevalence and incidence beginning with individuals in their
400s. For example, for Medicaid enrollees, there was a 3.6-fold
increase in incidence (from 30.9 to 112.7) between adults aged 31 to
40 years and those aged 41 to 50 years, and then another 2.9-fold
increase to those aged 51 to 60 years.

Consistent with prior research (1, 10, 12), the prevalence and
incidence of OC/OPC in our sample was greater in males than females

Table 3. Costs of oral/oropharyngeal cancer in Medicaid and commercial insurance cohorts.

Medicaid mean Medicaid median Medicaid chemo mean Medicaid chemo median Medicaid dental mean Medicaid dental median

2016 $8,500.15 $566.00 $2,906.63 $269.10 $125.70 $0.00
2017 $9,442.12 $653.39 $1,794.66 $259.19 $127.49 $0.00
2018 $9,061.78 $588.25 $1,407.13 $239.25 $123.49 $0.00
2019 $9,472.19 $615.51 $1,736.11 $183.70 $118.77 $0.00

Commercial
mean

Commercial
median

Commercial chemo
mean

Commercial chemo
median

Commercial dental
mean

Commercial dental
median

2016 $22,255.76 $926.45 $2,865.71 $362.31 $467.49 $264.00
2017 $22,433.61 $1,079.86 $3,577.75 $342.93 $466.02 $267.20
2018 $21,105.34 $1,060.22 $1,972.90 $314.79 $472.97 $260.00
2019 $23,744.70 $1,140.21 $3,577.75 $342.93 $477.65 $254.40
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in both datasets. In a study comparing rates of oral cancer in Colorado
with those of the U.S., Ernster and colleagues found rates increased for
males in both samples (36.6% in Colorado and 10.8% in the U.S.)
between 1980–1991 and 1991–2000 (28). Meanwhile, the rates of oral
cancer for females decreased across the same period. The risk of death
fromoral cancer is higher formales than for females (56), andTota and
colleagues predicted a “substantial shift in burden (of oral cancer) to
elderly white men” through 2029 based on increases in oral cancer in
cohorts born before 1955 (57).

In our sample, OC/OPC prevalence was higher in white Medicaid
enrollees compared with non-Hispanic Black or Hispanic enrollees or
enrollees who reported an “other” racial or ethnic background. Racial
or ethnic background data were not available in the commercial data.
While cancer incidence has been declining since themid-1980s overall,
this decrease has been more gradual among white men; HPV-related
cases have risen most dramatically in white men compared with
other racial groups (58). Other research has noted an increase in oral
cancer in white women under the age of 50 years (59). As noted by
Boscolo-Rizzo and colleagues, “Patients with HPV-induced (oropha-
ryngeal squamous cell carcinoma) are more likely to be middle-aged
white men, non-smokers, non-drinkers, or mild to moderate drinkers,
with higher socioeconomic status. . .than subjects withHPV-unrelated
(squamous cell carcinoma).” (60) Conversely, a study by Ryerson and
colleagues (61) found theHPV-related incidence of oropharyngeal and
oral cancers was highest in Black individuals. Further, Black indivi-
duals are more likely to be diagnosed with oral cancer at a younger
age (62), have longer delays between diagnosis and treatment (63) and
have worse survival rates than their white counterparts (64).

Mortality rates remained relatively consistent for Medicaid
enrollees in our sample, ranging from 2.16% in 2012 to 2.12% in
2019, with a brief decrease to 1.94% in 2015. Similar rates were only
available for commercially insured adults from 2012 through 2015
and showed an increase from 1.53% to 1.87% during that time.
Rates from both groups were slightly lower than those from the
NCI’s Surveillance, Epidemiology, and End Results program (53),
which estimated the mortality rate from oral cavity and pharynx
cancer as 2.5 per 100,000 each year based on 2014–2018 cases and
deaths. Mortality rates were higher across all years for Medicaid
enrollees compared with commercial enrollees, which is consistent
with prior literature (65–68).

Although the overall cost of OC/OPC treatment was higher for
commercial enrollees in our sample, the cost for chemotherapy was
higher forMedicaid enrollees. This likely reflects, at least in part, higher
reimbursement rates for commercial plans compared with Medicaid.
Jacobson and colleagues (7) found total annual health care spending
for patients with oral cancer was highest for patients with commercial
insurance, followed by spending for those with Medicare and then
Medicaid. In a study of quality of cancer care by insurance type in
California, Parikh-Patel and colleagues (69) found individuals with
Medicaid or dual eligibility for Medicare and Medicaid were signif-
icantly less likely than their privately insured peers to receive radiation
and/or chemotherapy after diagnosis as recommended by the Com-
mission on Cancer Quality Measures.

Limitations
There are some limitations to the present study. These results come

from claims data, which provide little information on factors such as
stage at diagnosis, treatment decisions, or potential causes. Individuals
over the age of 65 were not included in the analyses, as individuals who
are dually eligible for Medicaid and Medicare would have most, if not
all, of their cancer treatment charges covered by Medicare, leading to
underestimates in this cohort. Because the median age of diagnosis for
oral cancer in the U.S. is 63 years (53), that exclusion limits our ability
to draw conclusions about a sizeable portion of the population with
OC/OPC. Because data on racial or ethnic background were not
available for the commercial insurance enrollees, it was not possible
to determine potential disparities in that cohort. Finally, ICD-10 codes
from medical claims were used to identify OC/OPC cases, which may
provide a less precise accounting of cases than would medical records
or similar sources (7).

This large-scale analysis of Medicaid and commercial claims data
found an increased prevalence and incidence of OC/OPC and a higher
mortality in Medicaid enrollees compared with their commercially
insured counterparts. Having seen a dentist within the prior year was
associated with a lower risk of having an OC/OPC diagnosis. As in
prior studies, males and older adults were more likely to be diagnosed
with OC/OPC than female and younger individuals. Non-Hispanic
whiteMedicaid enrollees weremore likely than non-Hispanic Black or
Hispanic enrollees or those who identified as an “other” racial back-
ground to be diagnosed. Overall cancer treatment costs were higher for
those with commercial insurance, although chemotherapy was more
expensive for those enrolled in Medicaid. Additional risk factors for
OC/OPC included tobacco or alcohol use and comorbid immune
disorders.
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