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Abstract
Background
Characterization of the sexual behaviours and lifestyle factors associated with human papillomavirus (HPV)-
positive oral cavity and oropharyngeal squamous cell carcinoma (OPSCC) is crucial to optimal counselling.
Our study aims to investigate the relationship between sexual behaviours, lifestyle factors and HPV-positive
OPSCC in an Irish population.

Methods
We performed a case-control study of 60 patients with newly diagnosed HPV-positive and HPV-negative oral
cavity and OPSCC.

Results
Oral sexual activity was more common in the HPV-positive tumour subgroup; however, this association was
insignificant on multivariate analysis. No association between age of onset of sexual activity, number of
sexual partners or practicing anal sex and HPV-positivity was found. The HPV-positive tumour subgroup had
significantly less tobacco use than their HPV-negative counterparts (OR 0.93, 95% CI 0.90-0.97).

Conclusion
The emergence of HPV-positive OPSCC means head and neck surgeons must adopt new roles as counsellors
of sexually transmitted disease, in addition to their previous role of delivering a cancer diagnosis.

Categories: Otolaryngology
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Introduction
Head and neck cancer is responsible for 3% of all invasive cancers diagnosed in Ireland each year [1].
Patients frequently present with locally advanced disease, resulting in approximately 213 deaths
annually [1]. Traditionally, the majority of these malignancies are caused by the multiplicative effects of
excessive alcohol consumption and tobacco use. Recent public health strategies targeting tobacco control
has led to a decrease in the incidence of head and neck cancer globally [2]. An exception to this is
oropharyngeal squamous cell carcinoma (OPSCC), a subgroup of head and neck cancer, which has rapidly
increased in incidence over the past four decades [3]. Human papillomavirus (HPV) 16, a sexually-
transmitted oncogenic strain of HPV and well-established cause of anogenital cancer, is recognised as the
main etiological factor driving this trend. Although no detailed figures exist in Ireland, figures from the
United Kingdom estimates that approximately 50%-55% of OPSCC’s diagnosed each year are caused by HPV,
surpassing alcohol and tobacco as the most common cause for oropharyngeal cancer [4].

OPSCC is broadly divided into two categories based on p16 expression, as represented by the 8th edition of
the American Joint Committee on Cancer (AJCC) staging system: HPV-positive (p16 overexpression) and
HPV-negative OPSCC [5]. HPV-positive tumours possess highly carcinogenic HPV-16 DNA integrated in
tumour cell nuclei expressing oncoproteins E6 and E7. These viral oncoproteins degrade tumour suppressor
genes p53 and Rb respectively, leading to loss of cell cycle control. In contrast, HPV-negative OPSCC is
caused by a wide variety of p53 and Rb mutations [6]. Patients diagnosed with HPV-positive tumours are
usually younger, have minimal exposure to tobacco or alcohol and are more likely to have a history of
multiple sexual encounters [7]. Clinically, HPV-positive OPSCC typically presents as a localized tonsillar or a
base of tongue lesion with early lymph node involvement [8]. In contrast, HPV-negative tumours present as
a locally advanced primary tumour without spread to regional lymph nodes [8]. Despite the frequent
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involvement of regional lymph nodes, HPV-positive tumours have a better prognosis due to their
responsiveness to cisplatin-based chemotherapy with concurrent radiotherapy [7].

The recent upsurge in the incidence of OPSCC is speculated to be a consequence of the maturation of the
“baby boom” generation, leading to a sexual revolution [9]. Since the 1970’s there has been a documented
change in sexual norms with a decrease in the age of first sexual intercourse and a concurrent rise in the
lifetime number of sexual partners [10]. It is believed that the changing trends in sexual activity have
facilitated the transmission of high-risk HPV into the oral cavity and oropharynx, where it preferentially
settles in the reticulated crypts of the palatine and lingual tonsils [11]. Case-control studies have
highlighted certain sexual factors, such as increased number of lifetime vaginal or oral sexual partners,
younger age at first sexual intercourse, and history of unprotected sex as having a positive association with
persistent oral HPV-16 infection, HPV-16 positive serology and subsequent development of HPV-positive
OPSCC [12]. Of which, the most strongly and consistently associated risk factor is the number of oral sexual
partners. However, other demographic and lifestyle factors including male gender and smoking status, also
have a strong effect on the risk of developing OPSCC [13].

The recognition of HPV-positive OPSCC as a sexually transmitted disease has led to a major shift in the
traditional management of patients with head and neck cancer. The typical patient has evolved. Previously,
patients were 60-year-old males with chronic exposure to alcohol or tobacco. Currently, patients are 50-
year-old males without a significant smoking or alcohol history, and without other co-morbidities. This
transformation has many implications for the diagnosing and treating clinician. Initial counselling now plays
a pivotal role in a patient’s understanding of both their cancer diagnosis and its association with HPV.
Previous studies have shown a diagnosis of HPV-positive OPSCC may lead to significant psychosocial issues
concerning fidelity, and concern regarding the transmissibility of the virus to a patient’s partner [14]. In
addition, patients with HPV-positive OPSCC have a better prognosis, allowing them to concentrate on the
psychosocial consequences of the diagnosis.

Despite the recent surge of international data associating sexual behaviours, HPV-16 and OPSCC, a
significant knowledge gap still exists in relation to the sexual behaviours of patients with OPSCC in an Irish
population. Due to the increasing incidence of HPV-positive OPSCC, there is a growing importance in
recognising this new demographic profile and characterizing the behaviours that put these patients at risk
for developing the disease, so that we can counsel patients more effectively. In this study, we endeavor to
build on the body of knowledge by comparing the sexual behaviours of patients diagnosed with squamous
cell carcinomas of the oral cavity and the oropharynx in an Irish hospital setting.

Materials And Methods
This retrospective case-control study was performed in St. James’s Hospital, Dublin, over a one-year period.
Eligible cases included patients diagnosed with oral cavity and oropharyngeal squamous cell carcinomas.
Histology was confirmed by histological analysis of formalin-fixed, paraffin-embedded biopsy specimens
taken as a part of their standard treatment. The case group was identified using the p16 (p16INK4a)
biomarker on immunohistochemistry as a surrogate for HPV-positivity, while the control group consisted of
patients with p16 negativity. 30 patients were identified as eligible case subjects. Control group consisted
of 30 unmatched patients with p16 negativity on immunohistochemistry. 

The study protocol was approved by St. James Hospital institutional review board and a written informed
consent was obtained from all patients. All participants completed a structured interview at the Ear, Nose
and Throat outpatients department during routine follow-up by the same interviewer. Reporting was in
accordance with the recommended principles of the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement for case-control studies. Data were elicited on demographic
characteristics, lifestyle factors (tobacco use and alcohol consumption), and sexual behaviours. Data
regarding sexual behaviours included sexual orientation, age at first sexual intercourse, number of lifetime
sexual partners, having ever participated in vaginal, oral-genital, oral-anal or anal sex, clinical history of
sexually transmitted disease, regular correct condom use, and if their partner had a previous diagnosis of
cervical dysplasia. Tobacco use data was measured by the mean number of cigarettes in pack years. Data on
alcohol consumption was reported as the mean number of alcohol units consumed per week. 

Statistical analyses were performed using Stata software, version 12.1 (StataCorp, College Station,
TX). Case-control comparisons were made between the two groups. A series of univariate and multivariate
analyses were performed. Multivariate analyses involved hierarchical logistic regression to identify
associated factors. The multivariate models were used to calculate adjusted odds ratios, their 95%
confidence intervals, and the corresponding p-values on covariates that revealed a statistically significant
univariate p-value (p < 0.05).

Results
HPV-positive tumours were most commonly detected at the tonsils and the tongue base, accounting for 77%
of the HPV-positive tumours. The most common sites in the HPV-negative group were the anterior tongue
and tongue base, although location of HPV-negative tumours were more widely distributed compared to
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HPV-positive tumours. The tumour distribution of our cases and controls is shown in Table 1.

 

Tumour Location  HPV-Positive, N = 30 (%) HPV-Negative, N = 30 (%)

Tonsil 14 (47%) 2 (7%)

Gingiva 2 (7%) 1 (3%)

Posterior Pharyngeal Wall 4 (13%) 1 (3%)

Base of Tongue 9 (30%) 7 (23%)

Anterior Tongue 0 10 (33%)

Retromolar Trigone 1 (3%) 2 (7%)

Buccal Mucosa 0 2 (7%)

Palate 0 3 (10%)

Alveolus 0 2 (7%)

TABLE 1: Oral cavity and oropharyngeal cancer by location
HPV, human papillomavirus

The mean age of the participants interviewed was 59.5 years. The HPV-positive group was slightly younger
overall, but this was not significant. The majority of the study population was male (76%), with marginally
more males in the HPV-positive group than the HPV-negative group (40% v 36.7%). 78% of patients, from
both groups, were in a relationship at the time of this study. 

Expectedly, a positive association was seen between tobacco use and the HPV-negative subgroup, with the
mean smoking pack-year in this group being 56 pack-years (OR 0.93; 95% CI 0.90-0.97). In contrast, the
mean smoking pack-years for the HPV-positive group was 12.7 pack-years, including 15 participants who
have never smoked. This association remained statistically significant after adjusting for confounding
variables (OR 0.93; 95% CI 0.89 - 0.97; p < 0.01). The mean alcohol consumption per week was significantly
higher in the HPV-negative cohort overall (OR 0.98, 95% CI, 0.96-1.00), but this did remain independently
significant on multivariate regression analysis (OR 1.00; 95% CI 0.98-1.01). 

In terms of sexual behaviour, there were no significant differences between age of onset of sexual activity
(OR 0.98; 95% CI 0.85-1.13) or whether the participant was sexually active or not at the time of diagnosis
(OR 2.62; 95% CI 0.92-7.46). Lifetime number of sexual partners was 17.5 in the HPV-positive cohort
compared with 4.7 in the HPV-negative group. There was a significant difference in multivariate analysis
(OR 1.23; 95% CI 1.02-1.49); however, this was not significant on univariate analysis (OR 1.12; 95% CI 1.00-
1.25), which may be the result of a dependent variable causing a suppression effect. All participants had
performed vaginal intercourse and 55% reported being sexually active at the time of diagnosis.

Table 2 demonstrates the significantly positive association between oral sexual practices and patients who
have developed HPV-positive OPSCC (OR 5.23, 95% CI, 1.66-16.51). 80% of the HPV-positive group had ever
practiced oral sex compared with 43% of the HPV-negative group. However, after controlling for potential
confounders, we observed an elevated, but insignificant association (OR 3.10; 95% CI, 0.54-17.66). Nearly
20% of all patients had practiced anal sex, but no difference between the two groups was demonstrated in
this study (OR 0.80, 95% CI, 0.22-2.97). Although twice the number of subjects participated in oral-anal sex
in the HPV-positive group, the sample size was too small to (N = 4) to establish significance (OR 2.15; 95% CI
0.36-12.76). No significant association was seen between the groups with regards to rates of sexually
transmitted disease, correct use of condoms or exposure to a partner with previous diagnosis of cervical
dysplasia or malignancy.
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Dependent Variable
HPV-Positive, N = 30
 

HPV-Negative, N =
30

Overall N =
60

Unadjusted OR (95% CI)

Age  58.9 yr 60.1 yr 59.5 yr 0.99 (0.94 – 1.04)

     

Gender     

     Male 24 (40%) 22 (36.7%) 46 (76.7%) 1.00

     Female 6 (10%) 8 (13.3%) 14 (23.3%) 0.96  (0.21 – 2.30)

     

Alcohol and Tobacco Use     

    Tobacco use  (pack-years) 12.7 56.1 34.4 0.93 (0.90 – 0.97) 0.93 (0.89 – 0.97)*

    Never tobacco use 15 (50%) 1 (3.3%) 16 (26.6%) -

   Alcohol (units per week) 22.0 69.5 45.75 0.98 (0.96 – 0.99) 1.00 (0.98 – 1.01)*

     

Relationship Status     

     With partner 25 (83.3%) 22 (73.3%) 47 (78.3%) 1.00

     Not with partner 5 (16%) 8 (26%) 13 (21.6%) 1.41 (0.45 – 4.45)

     

Sexual Behaviour     

    Onset of sexual activity 18.6 yr 18.9 yr 18.8 yr 0.98 (0.85 – 1.13)

    Lifetime number sex partners 17.5 4.7 11.1 1.12 (1.00 – 1.25) 1.23 (1.02 – 1.49)*

    Sexual partners in 5 yr before
diagnosis

1.1 1 1.04 1.08 (0.68 – 1.73)

    Sexually active at time of diagnosis 20 (66.7%) 13 (43.3%) 33 (55%) 2.62 (0.92 – 7.46)

    Ever vaginal sex 30 (100%) 30 (100%) 60 (100%) 1.00

    Ever anal sex 5 (16.6%) 6 (20%) 11 (18.3%) 0.8 (0.22 – 2.97)

    Ever oral-genital sex 24 (80%) 13 (43.3%) 37 (61.6%)
5.23 (1.66 – 16.51) 3.07 (0.65 –
14.50)*

    Ever oral-anal sex 4 (13.3%) 2 (6.6%) 6 (10%) 2.15 (0.36 – 12.76)

    Regular use of condoms correctly 4 (13.3%) 5 (16.6%) 9 (15%) 0.77 (0.19 – 3.20)

    Previous diagnosis STD 6 (20%) 4 (13%) 10 (16.6%) 1.63 (0.41 – 6.47)

TABLE 2: Associations of oral cavity and oropharyngeal cancer with demographic factors,
lifestyle factors and sexual behaviours
*Adjusted odds ratio from multivariate analysis. OR, odds ratio; CI, confidence interval; STD, sexually transmitted disease.

Discussion
This is the first study investigating the differences in sexual behaviours in patients diagnosed with oral
cavity and OPSCC in a representative sample of the Irish population. Our data elucidated a trend towards
significance in patients engaging in oral sexual practices and the development of oral cavity and OPSCC, as
seen in previous case-control studies [12]. In addition, evidence of an alternative pathway for the
development of OPSCC was demonstrated via individuals with HPV-positive tumours, who had a reduced
exposure to tobacco, a well-established risk factor for head and neck cancers. Despite a small sample size,
our results, in the context of previous similar case-control studies, highlights the changing landscape of
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head and neck oncology and the role physicians must adopt to counsel patients on their diagnosis of cancer,
as a result of a sexually transmitted disease. 

As expected, the majority of HPV-positive OPSCC were located in the tonsils and tongue base, which is likely
due to the crypt epithelium present in lymphoid tissue which provides an entry point for HPV [11]. Another
potential contributor to the increased incidence of HPV-mediated tonsillar cancer is the decline in
tonsillectomy rates over the past 50 years [15]. A recent study found that patients with a HPV-positive
OPSCC at a non-tonsil site were much more likely to have had a previous tonsillectomy, suggesting if tonsils
are present, they are a risk factor for developing primary tonsillar OPSCC [15]. In both groups, oral cavity
and OPSCC were more common in males. The ratio of male:female was further magnified when looking at
HPV-positive tumours with a magnitude of 4:1 (M:F). This can be, at least partially, explained by the higher
number of lifetime sexual partners in men, however, even when this variable is matched men seem to be
more at risk [16]. The leading theory postulates that women may mount a more robust immune response to
oral HPV infection [17]. Unlike previous studies, the HPV-positive group was not found to be significantly
younger than their HPV-negative counterparts, despite changes in sexual behaviours amongst recent birth
cohorts being one of the key hypotheses for the younger age at diagnosis of HPV-positive OPSCC
patients [16]. Importantly, one of the key supportive arguments for the utilization of reduced-dose
radiotherapy in HPV-positive OPSCC patients is to avoid the long-term toxicities in younger, medically fit
patients [18]. The lack of a significant age discrepancy between the two subgroups may be an example of the
increasing prevalence of HPV-positive OPSCC’s amongst older cohorts also [19].

In our cohort, we found those who had engaged in oral sex were nearly twice as likely to have an HPV-related
cancer (80% vs 43.3%). Despite this seemingly strong relationship, when factors such as tobacco use, alcohol
consumption, age, and gender were controlled, having practiced oral sex failed to remain independently
significant (OR 3.10; 95% CI: 0.54-17.66). It is plausible that the current study was underpowered to detect a
positive association when adjusting for confounders. Other case-control studies demonstrated an exposure-
response relationship between number of oral sexual partners and HPV-related OPSCC [12]. In addition, the
HPV-positive group in this study did not detect a significantly higher number of lifetime sexual partners or
younger age at first sexual intercourse. In comparison, a landmark study by D’Souza et al. [12] found that
sexual intercourse before the age of 18, and a higher number of lifetime sexual partners increased the risk of
being diagnosed with HPV related cancer. One of the main characteristics that define the HPV-positive
group in the literature is reduced exposure to tobacco and alcohol [20]. In this study, the number of tobacco
pack-years in the HPV-negative group was 440% greater than the HPV positive group (56.1 vs 12.7).
Moreover, 50% of the HPV-positive group were non-smokers compared with only 3.3% of the HPV-negative
group, a higher figure than documented in other studies [20]. The remaining 50% of HPV-positive patients,
had an average of a 25 pack-year smoking history. This highlights the finding that a half to two-thirds of
HPV-positive patients can be current or ex-smokers at diagnosis [21]. Although the HPV-driven subtype
conveys a more favourable prognosis, continuing tobacco use significantly increases the risk of disease
progression [22], as well as having a negative effect on flap complications [23]. Therefore, it is of paramount
importance when counselling patients with suspected or confirmed HPV-related cancer, that smoking
cessation confers a significant survival advantage. The HPV-positive group consumed an average of 22.03
units of alcohol per week, narrowly above the recommended maximum number of units for men, compared
to 69.53 units per week for the HPV-negative cohort. Although trending towards significance, this was not
significant when controlling for confounding factors.

The primary limitation of this study was a lack of power reducing the chance of detecting a significant
result. Larger studies, such as the International Head and Neck Cancer Epidemiology (IHANCE) consortium,
undertook a pooled analysis, including 5642 head and neck cancer cases and 6069 controls from several
different countries [24]. Positive associations between HPV-positive OPSCC and numerous patterns of
sexual behaviour were found, unlike our study which had a relatively small sample in comparison. Other
limitations include the relatively heterogenous cohort. It would be advantageous for future studies to focus
on a specific subset of upper aerodigestive cancer, with matched controls. 

The aim of this study was to further characterize the sexual behaviours of patients with HPV-positive oral
cavity and OPSCC in an Irish population, so that we could counsel them more effectively regarding their
diagnosis. Despite a plethora of research internationally providing evidence of this association [12,16,24], no
research on this topic has yet been conducted on an Irish population. This is of real and practical value to
counselling a patient regarding a diagnosis of HPV-positive OPSCC. When a clinician delivers a cancer
diagnosis, it creates distress and anxiety for the patient, which may then be amplified by guilt and self-
blame when the malignancy is linked to a sexually transmitted disease [25]. Reich et al. emphasized the
importance of minimizing self-blame by ensuring the patient understands that HPV-16 can be shared
amongst long-term partners, without the occurrence of infidelity, despite its link to increased lifetime of
sexual partners and unprotected sexual intercourse [26]. It is common for patients to have concerns
regarding the likelihood of their partner developing an HPV-related cancer. Although studies have shown a
small increased risk of developing upper aerodigestive cancer from a female partner with cervical
cancer [14], the reliable trend of partners developing an HPV-related malignancy from HPV-OPSCC has not
been shown [27]. It is equally important to note that although HPV-driven cancer improves your prognosis,
continuation of smoking and/or alcohol consumption may interact synergistically to worsen survival
outcomes and must continue to be addressed during consultation [14].
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Conclusions
The development of an association between HPV and oral cavity and OPSCC has undoubtedly changed the
landscape of head and neck oncology. Characterizing risk factors is an integral part of furthering our
knowledge and obtaining the necessary information to adapt to this change. Head and neck surgeons must
adopt a patient-centered role in counselling patients regarding sexually transmitted diseases, as well as the
traditional role of diagnosing and treating cancer.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. St James University Hospital
Research Ethics Committee issued approval 2012/43/04. St. James University Hospital Research Ethics
Committee granted full ethical approval to conduct this study on the sexual behaviour of patients diagnosed
with oral cavity and oropharyngeal squamous cell carcinoma in St. James University Hospital, Dublin, IRL.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. McDevitt J, Walsh P: Cancer in Ireland 1994-2013: Annual report of the national Cancer Registry . 2015.
2. Franceschi S, Bidoli E, Herrero R, Munoz N: Comparison of cancers of the oral cavity and pharynx

worldwide: etiological clues. Oral Oncol. 2000, 36:106-115. 10.1016/s1368-8375(99)00070-6
3. Pytynia KB, Dahlstrom KR, Sturgis EM: Epidemiology of HPV-associated oropharyngeal cancer . Oral Oncol.

2014, 50:380-386. 10.1016/j.oraloncology.2013.12.019
4. Evans M, Newcombe R, Fiander A, et al.: Human Papillomavirus-associated oropharyngeal cancer: an

observational study of diagnosis, prevalence and prognosis in a UK population. BMC Cancer. 2013, 13:220.
10.1186/1471-2407-13-220

5. Huang SH, O’Sullivan B: Overview of theTNM classification for head and neck cancer . Current Treat
Options Oncol. 2017, 18:40. 10.1007/s11864-017-0484-y

6. Schoelch ML, Regezi JA, Dekker NP, et al.: Cell cycle proteins and the development of oral squamous cell
carcinoma. Oral Oncol. 1999, 35:333-342. 10.1016/S1368-8375(98)00098-0

7. Chaturvedi AK: Epidemiology and clinical aspects of HPV in head and neck cancers . Head Neck Pathol.
2012, 6:16-24. 10.1007/s12105-012-0377-0

8. Benson E, Li R, Eisele D, Fakhry C: The clinical impact of HPV tumor status upon head and neck squamous
cell carcinomas. Oral Oncol. 2014, 50:565-574. 10.1016/j.oraloncology.2013.09.008

9. Howe N, Strauss W: Generations: The history of America's future, 1584 to 2069. Harper Collins, New York;
1992.

10. Liu G, Hariri S, Bradley H, Gottlieb SL, Leichliter JS, Markowitz LE: Trends and patterns of sexual behaviors
among adolescents and adults aged 14 to 59 years, United States. Sexually Transmitted Dis. 2015, 42:20-26.
10.1097/OLQ.0000000000000231

11. Klussmann JP, Weissenborn SJ, Wieland U, Dries V, Eckel HE, Pfister HJ, Fuchs PG: Human papillomavirus-
positive tonsillar carcinomas: a different tumor entity?. Med Microbiol Immunol. 2003, 192:129-132.
10.1007/s00430-002-0126-1

12. D'Souza G, Kreimer AR, Viscidi R, et al.: Case-control study of human papillomavirus and oropharyngeal
cancer. N Engl J Med. 2007, 356:1944-1956. 10.1056/NEJMoa065497

13. Sinha P, Logan HL, Mendenhall WM: Human papillomavirus, smoking, and head and neck cancer . Am J
Otolaryngol. 2012, 33:130-136. 10.1016/j.amjoto.2011.02.001

14. D'Souza G, Gross ND, Pai SI, et al.: Oral human papillomavirus (HPV) infection in HPV-positive patients
with oropharyngeal cancer and their partners. J Clin Oncol. 2014, 32:2408-2415. 10.1200/JCO.2014.55.1341

15. Altenhofen B, DeWees TA, Ahn JW, et al.: Childhood tonsillectomy alters the primary distribution of HPV‐
related oropharyngeal squamous cell carcinoma. Laryngoscope Investigative Otolaryngol. 2020, 5:210-216.
10.1002/lio2.342

16. Chaturvedi AK, Graubard BI, Broutian T, et al.: NHANES 2009-2012 findings: association of sexual behaviors
with higher prevalence of oral oncogenic human papillomavirus infections in US men. Cancer Res. 2015,
75:2468-2477. 10.1158/0008-5472.CAN-14-2843

17. Gillison ML, Alemany L, Snijders PJ, Chaturvedi A, Steinberg BM, Schwartz S, Castellsagué X: Human
papillomavirus and diseases of the upper airway: head and neck cancer and respiratory papillomatosis.
Vaccine. 2012, 30:F34-F54. 10.1016/j.vaccine.2012.05.070

18. Kelly JR, Husain ZA, Burtness B: Treatment de-intensification strategies for head and neck cancer . Eur J
Cancer. 2016, 68:125-133. 10.1016/j.ejca.2016.09.006

19. Fakhry C, Waterboer T, Westra WH, et al.: Distinct biomarker and behavioral profiles of human
papillomavirus-related oropharynx cancer patients by age. Oral Oncol. 2020, 101:104522.
10.1016/j.oraloncology.2019.104522

20. Anantharaman D, Muller DC, Lagiou P, et al.: Combined effects of smoking and HPV16 in oropharyngeal
cancer. Int J Epidemiol. 2016, 45:752-761. 10.1093/ije/dyw069

21. Fakhry C, Gillison ML, D’Souza G: Tobacco use and oral HPV-16 infection . JAMA. 2014, 312:1465-1467.

2020 Crotty et al. Cureus 12(11): e11410. DOI 10.7759/cureus.11410 6 of 7

https://www.ncri.ie/sites/ncri/files/pubs/NCRReport_2015_final11122015.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1368-8375(99)00070-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1368-8375(99)00070-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oraloncology.2013.12.019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oraloncology.2013.12.019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1471-2407-13-220?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1471-2407-13-220?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11864-017-0484-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11864-017-0484-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1368-8375(98)00098-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1368-8375(98)00098-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12105-012-0377-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12105-012-0377-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oraloncology.2013.09.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oraloncology.2013.09.008?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3AGenerations%3A The history of America%27s future%2C 1584 to 2069&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/OLQ.0000000000000231?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/OLQ.0000000000000231?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00430-002-0126-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00430-002-0126-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa065497?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa065497?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjoto.2011.02.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjoto.2011.02.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1200/JCO.2014.55.1341?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1200/JCO.2014.55.1341?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lio2.342?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lio2.342?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/0008-5472.CAN-14-2843?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/0008-5472.CAN-14-2843?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.vaccine.2012.05.070?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.vaccine.2012.05.070?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejca.2016.09.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejca.2016.09.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oraloncology.2019.104522?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oraloncology.2019.104522?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ije/dyw069?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ije/dyw069?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2014.13183?utm_medium=email&utm_source=transaction


10.1001/jama.2014.13183
22. Mirghani H, Lacroix L, Rossoni C, et al.: Does smoking alter the mutation profile of human papillomavirus-

driven head and neck cancers?. Eur J Cancer. 2018, 94:61-69. 10.1016/j.ejca.2018.02.013
23. Haughey BH, Wilson E, Kluwe L, Piccirillo J, Fredrickson J, Sessions D, Spector G: Free flap reconstruction of

the head and neck: analysis of 241 cases. Otolaryngol Head Neck Surg. 2001, 125:10-17.
10.1067/mhn.2001.116788

24. Heck JE, Berthiller J, Vaccarella S, et al.: Sexual behaviours and the risk of head and neck cancers: a pooled
analysis in the International Head and Neck Cancer Epidemiology (INHANCE) consortium. Int J Epidemiol.
2010, 39:166-181. 10.1093/ije/dyp350

25. Chu A, Genden E, Posner M, Sikora: A. A patient-centered approach to counseling patients with head and
neck cancer undergoing human papillomavirus testing: a clinician's guide. The oncologist. Oncologist. 2013,
18:180-189. 10.1634/theoncologist.2012-0200

26. Reich M, Licitra L, Vermorken JB, et al.: Best practice guidelines in the psychosocial management of HPV-
related head and neck cancer: recommendations from the European Head and Neck Cancer Society's Make
Sense Campaign. Ann Oncol. 2016, 27:1848-1854. 10.1093/annonc/mdw272

27. Hemminki K, Dong C, Frisch M: Tonsillar and other upper aerodigestive tract cancers among cervical cancer
patients and their husbands. Eur J Cancer Prevent. 2000, 9:433-437. 10.1097/00008469-200012000-00010

2020 Crotty et al. Cureus 12(11): e11410. DOI 10.7759/cureus.11410 7 of 7

https://dx.doi.org/10.1001/jama.2014.13183?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejca.2018.02.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejca.2018.02.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/mhn.2001.116788?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/mhn.2001.116788?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ije/dyp350?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ije/dyp350?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1634/theoncologist.2012-0200?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1634/theoncologist.2012-0200?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/annonc/mdw272?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/annonc/mdw272?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00008469-200012000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00008469-200012000-00010?utm_medium=email&utm_source=transaction

	Sexual Behaviour and Human Papillomavirus-Positive Oral Cavity and Oropharyngeal Cancer: An Irish Perspective
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Oral cavity and oropharyngeal cancer by location
	TABLE 2: Associations of oral cavity and oropharyngeal cancer with demographic factors, lifestyle factors and sexual behaviours

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


