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Commentary

Rise in oral cancer risk factors associated with
the COVID-19 pandemic mandates a more
diligent approach to oral cancer screening and
treatment

Sapna Nath, BS; Jack Ferreira, BA; Abigail McVicar, BS; Temitope Oshilaja, BA;
Brian Swann, DDS, MPH

he COVID-19 pandemic has brought about a public health crisis of substantial scale. As of
January 2022, there had been over 281 million confirmed cases of COVID-19 worldwide and
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Tover 5.4 million deaths reported to the World Health Organization.1 In response to the
pandemic, global lockdowns, social distancing, and quarantine procedures were imposed. Because of
the high risk of transmission of COVID-19 due to aerosols and other occupational exposures, many
countries suspended elective oral health care during the pandemic.

According to the American Cancer Society,2 oral cancer is a cancer within the oral cavity
including the buccal mucosa, the teeth, the gums, the front two-thirds of the tongue, the floor of the
mouth below the tongue, the bony roof of the mouth and the retromolar trigone. Oral cancer is a
major health concern in both high- and low-income countries. The American Cancer Society’s
estimates for oral cancer in the United States in 2021 included about 54,010 new cases of oral cavity
or oropharyngeal cancer, with an overall 5-year survival rate of approximately 60%.3,4

Regular dental visits are integral to maintaining oral health and minimizing risks associated with
a delayed and more severe diagnosis. The pandemic, in addition to interrupting continuity of care
and preventative health care visits, has led to a dramatic increase in certain risk factors for oral
carcinogenesis, including increased use of tobacco and alcohol, poor diet, and increased rates of
obesity and poor oral hygiene. It is critical to understand the impact of the practice restrictions on
oral health care and oral cancer diagnosis and progression. The postlockdown continuation of these
trends raises substantial concern for health care providers. Health care providers need to be vigilant
in identifying changes in patient lifestyle behaviors.

BACKGROUND
Oral cancer remains the sixth most common cancer in the world.5 In most ethnic groups, the
prevalence of oral cancer is 3 times higher in men than in women.6 According to the World
Health Organization,7 there are an estimated 657,000 new cases of cancers of the oral cavity
and pharynx each year and more than 330,000 deaths. From 2014 through 2018, oral cavity and
pharynx cancer showed an increase in mortality for men and a decrease in mortality for women.

Patients undergoing kidney, bone marrow, heart, or liver transplant and patients with HIV
infection are all at increased risk of developing oral malignancies,8 which may be related to the
underlying immunosuppressed state or immunosuppressive treatment regimens for patients with
these conditions. In addition, oral cancer is associated with a depression of the cell-mediated im-
mune response.9 The Centers for Disease Control and Prevention considers immunosuppressed
patients to be at high risk of developing serious illness from COVID-19. This is particularly con-
cerning for patients with long-standing use of systemic corticosteroids or other immunosuppressive
agents related to cancer treatment, including patients with oral cancer.10

Lee and colleagues11 reported in 2021 that compared with participants without cancer, those
living with cancer had a 60% increased risk of a positive COVID-19 test. Chemotherapeutic
treatment also was associated with a 2.2-fold increased risk of testing positive for COVID-19, with
the association between cancer and COVID-19 infection most pronounced among participants who
were 65 years and older and male. Although it is unsurprising that the most severe outcomes of a
respiratory illness like COVID-19 have been associated with patients diagnosed with lung cancer,
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the association of the immunosuppressed state with carcinogenesis and chemotherapy puts patients
managing a cancer diagnosis at an increased risk.12,13

RISK FACTORS FOR ORAL CANCER: CHANGING TRENDS DURING THE COVID-19
PANDEMIC
The development of oral cancer has been linked to tobacco and alcohol use, poor diet and
nutrition, excess body weight, human papillomavirus (HPV) infection, poor oral hygiene, and male
sex.14

Emerging research indicates that tobacco use, alcohol consumption, and obesity rates have risen
significantly during the COVID-19 pandemic.15-19 These risk factors, in addition, are implicated in
an increased risk of experiencing COVID-19erelated mortality. If postpandemic trends in tobacco
use, alcohol use, diet, and obesity continue, we postulate increases in global oral cancer rates and a
necessity for more aggressive screening practices.

Tobacco
The relationship between tobacco use and oral cancer pathogenesis has been established firmly.20-22

Research suggests that the risk of developing oral cancer is 3 times higher in smokers than in
nonsmokers.23 However, pandemic-related anxiety, boredom, and irregular routines have driven
substantial increases in tobacco use during the COVID-19 pandemic.16 Even more concerning,
smoking cessation rates also have declined during the pandemic. Calls to cessation support programs
in 2020 were at the lowest since 2007, further demonstrating the substantial negative impact the
COVID-19 pandemic had on smoking rates compared with rates during the previous period of over
a decade.24 Studies have found no sex differences with increased smoking rates or reduced smoking
cessation, suggesting that these trends are holding true for all smokers.25 A 2020 study found a
global increase in electronic cigarette consumption as well as nicotine products used to cope with
pandemic-related stress and anxiety.26

Personal hygiene and HPV
The COVID-19 pandemic has interrupted routine preventative dental services severely, owing to
dental office closures amid lockdowns. Poor oral hygiene and oral health care and chronic ulcer-
ation due to improper dentures have all been implicated in an increase in oral cancer rates, espe-
cially in combination with other risk factors.27 With the use of masks, toothbrushing frequency also
has been shown to have decreased significantly, as people have been less concerned about oral
hygiene and reported halitosis.28 In addition, poor oral hygiene also can be secondary to self-neglect
in people with depression, which has been exacerbated because of the pandemic.29,30

In addition, poor oral hygiene has been shown to be an independent risk factor for HPV
infection.31,32 HPV disrupts the cell cycle, destroying tumor suppressor proteins and leading to
dysplasia in the mouth and throat. Moreover, early in the pandemic, HPV vaccination rates among
adolescents fell 75% owing to a decrease in wellness visits, and throughout the pandemic, child and
teen HPV vaccination rates declined approximately 20%.33,34 We posit that these changing trends
in oral hygiene and vaccination rates will lead to higher incidence of oral cancer in the future.

Alcohol
Many patients who receive a diagnosis of oral cancer are heavy drinkers, and alcohol use
remains high in countries with increasing oral cancer rates.27,35,36 In a cross-sectional study of
US adults during the pandemic, approximately two-thirds of participants reported increased alcohol
consumption compared with before the pandemic.15 Study participants reported consuming an
average of 26.8 alcohol drinks on 12.2 of the past 30 days. A total of 34.1% of participants reported
engaging in binge drinking, and 7% reported engaging in extreme binge drinking during this time.15

Across Europe and Asia, alcohol sales and consumption have increased similarly.37

The top reported reasons for increased alcohol use were higher levels of stress, greater alcohol
availability, and general boredom.15 People with pandemic-related depression were 64% more likely
to increase their alcohol intake, and those with pandemic-related anxiety were 41% more likely to
do so.38 A study found that the relationship between emotional distress and increased alcohol
consumption was more significant for men than women, with 12.7% of men indicating that they
began drinking more during the pandemic compared with 11.6% of women.39 These studies
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indicate that extreme stress during the pandemic was correlated with more significant increases in
alcohol consumption.

Diet, nutrition, and obesity
Poor diet and nutrition and obesity have been linked to oral carcinogenesis.27,40 Obesity has been
found to be associated with a 5-fold increase in risk of experiencing death from early-stage squamous
cell carcinoma of the tongue.41 In addition, obesity has been linked with worse outcomes once a
patient has been diagnosed with oral cancer, possibly putting the patient in an even more immu-
nocompromised state.42-44 Hyperadiposity, dysregulated energy metabolism, increased levels of
proinflammatory mediators, and altered adipolin levels all have been postulated as carcinogenic
mechanisms.41

Throughout the COVID-19 pandemic, prolonged lockdowns, work from home policies, and gym
closures all have contributed to worse dietary habits and increased body weight. Studies examining
adolescent food intake during the COVID-19 pandemic recorded increased consumption of fried and
sweet food and red meat and increasing caloric intake of foods with lesser nutritional value.17-19

According to the American Psychological Association, weight gain has been particularly chal-
lenging for parents of children 18 years and younger, with 55% of fathers reporting unintentional
weight changes.45 Rises in weight gain during the pandemic also can be attributed to a general loss of
routine and structure involving sleep dysregulation, reduced physical activity, disrupted family time,
increased access to unhealthy snacks, and less consistent access to appropriately proportional meals.46

A cross-sectional study among US adults after mandatory quarantines were lifted still found
increased consumption of sweet and salty snacks that was adopted during the pandemic.47 If habits
adopted during the COVID-19 pandemic continue, practitioners must take additional consider-
ations to assess risk stratification for patients with oral cancer who are at high risk and continue to
ask patients about lifestyle changes at regular intervals.

DISCUSSION
The COVID-19 pandemic has brought about many lifestyle and behavioral changes that can greatly
affect oral cancer incidence, detection, and treatment. Worsening rates of tobacco and alcohol use,
poor diet, weight gain, and oral hygiene, all of which are postulated to contribute to the acceler-
ation of oral cancer development (Figure), have been documented globally in the past year. These
statistics provide reason to believe that the incidence of oral cancer can rise as more patients return
to dental care providers, especially as lockdown trends continue. Increasingly severe presentations of
oral cancer at the time of diagnosis because of treatment delays intended to minimize COVID-19
transmission are also of concern. Given that over 6 million adults have lost their dental insurance
owing to the pandemic and more than 1 in 10 people in the United States have delayed oral health
care owing to cost, lack of insurance, and fear of exposure to severe acute respiratory syndrome
coronavirus 2,48 health care providers must screen vigilantly for these risk factors and lifestyle
changes in the context of oral cancer.

As of January 2022, nearly 507 million COVID-19 vaccine doses had been administered in the
United States,49 and more than 8.6 billion COVID-19 vaccine doses had been administered
worldwide.1 However, both domestically and globally, many more doses must be administered for a
return to normalcy in daily living and clinical care. With unreliable sources of information on the
internet and social media, it is a dentist’s responsibility to serve as a knowledgeable guide to
navigating the intricacies of living through a pandemic. Providers must investigate how informed a
patient is about avoiding risk factors, discuss vaccination and the importance it holds as a pre-
vention tool, and provide a nonjudgmental space for learning.

Oral health care providers also must educate their patients about the oral systemic risks associated
with increased alcohol and tobacco consumption, poor diet and nutrition, and worsening oral
hygiene. Dental care practitioners must be vigilant about rises in oral cancer risk factors and must
increase screening measures for all demographics, with particular attention to weight and nutritional
changes in adolescents and fathers and increases in alcohol use among men. We recommend that
oral health care providers increase collaboration with their medical counterparts to increase HPV
vaccination rates and encourage medical wellness visits throughout the pandemic. Given pandemic-
related trends, dentists must continue to examine for oral manifestations of HPV and improve in-
office screening metrics.
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Figure. Pathway of rising oral cancer risk factors and incidence in the context of the COVID-19 pandemic. The flowchart depicts how screening and
intervention can disrupt the cycle of immunosuppressant and increased infection rate. Figure created with BioRender.com.
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Although the true effect of the COVID-19 pandemic on oral cancer risk factors remains unclear,
dental care practitioners must remain vigilant. Increasing COVID-19 rates may increase patient
high-risk behaviors and reduce the frequency of patient visits to their dental homes, further
necessitating more comprehensive screening practices. Educating patients about how to conduct
their own at-home oral cancer screenings also can be beneficial to mitigating oral cancer spread.

CONCLUSIONS
Medical and dental health care providers must be conscious of the lasting impact the COVID-19
pandemic may have on oral cancer outcomes for decades, owing to altered lifestyle habits that have
formed sinceMarch 2020. The recent uprise in cases and widespread dissemination of the Delta variant
indicate that our struggle with severe acute respiratory syndrome coronavirus 2 is far from over. Thus, to
minimize the degree of spread, it is important that providers maintain proper public health measures. n
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