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Abstract
Human Papillomavirus (HPV) is the most prevalent sexually 
transmitted infection, posing a significant public health 
concern with HPV-associated oropharyngeal cancer 
emerging as the most common HPV-associated cancer 
(HPV-aOC). Risky sexual behaviours, notably, oral sex 
emerge as a critical risk factor for HPV-aOC. Despite its 
profound impact, there exists a poor awareness of the 
connection between HPV and oropharyngeal cancer, 
coupled with suboptimal vaccine uptake. By elucidating the 
nexus between sexual behaviour and HPV-aOC, this paper 
aims to foster a paradigm shift towards modified sexual 
activity, ultimately leading to a reduced risk of HPV-aOC. 
This study also advocates for multi-faceted approaches 
such as the use of protective barriers, reducing the number 
of oral sex partners, increasing awareness through public 
health education, and augmenting vaccine uptake to limit 
the prevalent risks of HPV-aOC. Through these concerted 
efforts, it is envisaged that the incidence and prevalence of 
HPV-aOC can be mitigated.
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extending from the soft palate to the base of the tongue. 
With an estimated yearly burden of 563,826 incident 
cases (including 274,850 oral cavity cancers, 159,363 
larynx cancers, and 52,100 oropharynx cancers) and 
301,408 deaths, head and neck cancer is the sixth most 
frequent cancer in the world [2]. In general, head and 
neck cancer incidence has declined in recent years in 
the United States, which is consistent with the country's 
declining cigarette use [3,4]. In contrast, it appears that 
the prevalence of HPV-associated oropharyngeal cancer 
(HPV-aOC) is rising [5-7]. Human Papillomavirus (HPV) 
is the most prevalent sexually transmitted infection 
[8]. Almost anyone who engages in sexual activity 
will contract HPV incidentally at some point in their 
lifetime due to its widespread distribution [9]. One 
of the cancers whose incidences are rising the fastest 
in high-income nations is oropharyngeal squamous 
cell carcinoma (OPSCC), which is HPV-associated [10]. 
Studies have identified HPV as the cause of 71% and 
51.8% of all oropharyngeal cancers in the UK and the 
USA, respectively [6,11-13]. Several studies have shown 
a significant relationship between sexual activity and 
HPV-aOC [14-17]. These studies show a link between 
HPV-aOC and some risky sexual behaviours like oral sex, 
multiple sexual partners, same-sex partners and even 
passionate kissing. Given that these sexual behaviours 
persist among individuals, it is imperative to bolster 

Introduction
Head and neck cancers are malignancies located 

in the oral cavity, hypopharynx, and oropharynx [1]. 
The oropharynx is located at the back of the mouth, 
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is shifting in favour of older persons, higher prevalence 
is still recorded in those under 65 years [33-35]. Race 
or ethnic affiliations also presents as a risk factor for 
HPV-aOC. Although, an increasing prevalence has been 
observed among Blacks and Hispanic Americans [32,36], 
a significant lower prevalence is seen among Blacks 
(ranges from 4% to 46.3%) than Whites (34% to 70.2%) 
[36,37].

Socioeconomic factors also play a pivotal role 
in determining health outcomes, including the risk 
and prognosis of HPV-aOC. These factors encompass 
various elements of an individual's social and economic 
circumstances, influencing their access to healthcare, 
health behaviors, and overall well-being. Socioeconomic 
status (SES) often dictates an individual's access to 
healthcare services, including routine check-ups, 
cancer screenings, and HPV vaccination. Those with 
lower socioeconomic status may face barriers such as 
limited healthcare coverage, lack of transportation, or 
inadequate healthcare facilities, delaying diagnosis and 
treatment [38,39]. In the US, poor health-related quality 
of life outcomes are strongly correlated with lower SES; 
this correlation may be due in part to older persons 
from lower-income families having less access to 
healthcare [40]. Additionally, socioeconomic disparities 
can impact the uptake of the vaccines; as individuals 
from lower-income backgrounds may have less access 
to vaccination programs while lower vaccination rates 
in underserved populations can contribute to a higher 
risk of HPV-aOC. Socioeconomic factors can influence 
health literacy and awareness [41], regarding HPV 
and its association with oropharyngeal cancer. As 
such, individuals with lower education levels may be 
less informed about preventive measures, including 
vaccination and safe sexual practices. Socioeconomic 
disparities can lead to differences in lifestyle choices, 
including tobacco and alcohol use, which are additional 
risk factors for oropharyngeal cancer. People with 
limited resources may be more likely to engage in high-
risk behaviors due to stressors and coping mechanisms. 
Socioeconomic factors are often linked to geographic 
disparities in healthcare access and infrastructure. Rural 
and underserved areas may lack specialized cancer 
treatment centers, making it difficult for residents to 
receive timely and appropriate care. Income inequality 
within a society can exacerbate disparities in oral cancer 
outcomes [42] and as such, higher-income individuals 
may have better access to early detection and 
treatment options, leading to improved survival rates. 
Socioeconomic disadvantages such as low income, 
savings, or education level can expose individuals to 
psychosocial stressors, which may weaken the immune 
system and potentially contribute to the progression 
of HPV infections to cancer [40]. Nevertheless, an 
increased incidence of HPV-aOC is also linked to higher 
SES [43], which perhaps explains its higher prevalence 
in developed countries like USA and UK than developing 

awareness and foster a shift towards healthier, more 
respectful expressions of intimacy.

This paper endeavours to investigate the correlation 
between HPV-aOC and risky sexual behaviours and to 
further propose effective strategies for mitigating high-
risk sexual behaviours, and ultimately preventing its 
prevalence.

HPV Types and Strains
HPV encompasses a wide array of types and strains, 

each with distinct characteristics that influence its 
transmission dynamics and association with various 
diseases, including oropharyngeal cancer. HPV strains 
are characterized according to their oncogenic potentials 
into; high-risk (HPV 16, 18); intermediate (HPV 29, 31, 33, 
45, 51, 56, 58, and 59) and low-risk strains (6 and 11) [18-
20]. The low-risk HPV strains are primarily responsible 
for genital warts, representing 15% of all cases [21], and 
benign lesions in the genital and oropharyngeal regions 
[22]. While they can be transmitted through sexual 
activity, they are less likely to lead to severe health 
complications. HPV 16 and 18 are the most concerning 
in terms of their association with oropharyngeal cancer, 
with HPV 16 responsible for at least 85% of all HPV-
positive oropharyngeal cancers [10], 50% of all cervical 
cancers [23]. They are transmitted primarily through 
sexual activity, particularly through oral-genital contact. 
These high-risk types categorized thus, can persist in 
mucosal tissues and have a greater propensity to cause 
malignant transformations, making them significant 
contributors to oropharyngeal and cervical cancers [24]. 
HPV types and strains play a crucial role in the context 
of sexual transmission, and understanding these strains 
is crucial for managing associated health risks.

HPV High-Risk Groups and the Associated 
Factors

Socio-demographic and economic factors
While oropharyngeal cancer has historically been 

linked to tobacco and alcohol use [25-28], the landscape 
has shifted due to the rising incidence of HPV-related 
cases, necessitating a reevaluation of at-risk populations. 
HPV is a prevalent infection that can affect individuals 
across various demographics, with certain groups at 
a higher risk of contracting the cancer. Young adults 
typically aged 15-24, are particularly susceptible to HPV 
due to their increased engagement in sexual activity [29]. 
Oropharyngeal cancer affects both males and females 
alike, although a disproportionate high prevalence (3.5-
4.8 times higher) have been attributed to males [30], 
particularly due to an associated likelihood of males 
to initiate both oral sex and vaginal sexual intercourse 
earlier than women. More so, there is a noticeable rise 
in the incidence of HPV-aOC in White men aged ≥ 65 
years with 10% of cases reported in men aged ≥ 70 years 
[31,32]. Nevertheless, HPV-aOC prevalence persists in 
both younger and older persons, and while the burden 
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impressive number of them) of the HPV and its dangers 
there is still a large gap in the awareness of the general 
public. This gives a call for improvement of awareness 
of HPV-aOC especially in schools by creating brochures, 
integrating it into school curriculum, special day or 
monthly awareness dedicated to educating the general 
public on HPV, engaging community organizations, 
partnering with HCPs and celebrity endorsements to 
raise awareness on social media platforms, establish an 
enabling environment for the community to be able to 
give feedbacks and ask questions pertaining HPV and 
sexual health. These will go a long way in improving 
the awareness of HPV in teenagers and adults alike and 
among the public thereby improving sexual behavior, 
vaccination rate and the overall health of the general 
public.

Attitude towards HPV Vaccine Uptake
A vaccine is defined as a biological preparation that 

enhances active acquired immunity to a particular 
disease. A person's immune system interprets the virus-
like particles (VLPs) present in HPV vaccines as invaders 
after receiving the vaccine [56]. The immune system 
thus produces antibodies that are focused on these 
VLPs. These antibodies stay in the body and provide 
resistance by recognizing and neutralizing the virus if 
the person is exposed to the actual HPV virus [57,58]. 
To be most effective, HPV vaccination must be given 
before potential HPV exposure, which is typically before 
being sexually active. The HPV vaccine is commonly 
given among young adolescents, mostly between 
the ages of 11 and 12. Vaccination is recommended 
for both boys and girls. For older people who have 
not been vaccinated, catch-up vaccinations may be 
recommended [59,60].

Oropharyngeal cancer, in addition to other HPV 
cancers, can be prevented with the use of the three 
FDA approved HPV vaccines: Gardasil®, Gardasil-9®, and 
Cervarix®. The potential use of the HPV vaccine could be 
for two purposes, namely, prophylactically (when there 
is no HPV infection), therapeutically (for the treatment 
of an already infected person), or both [61,62]. HPV 
vaccine uptake varies significantly from country 
to country. There are some countries with higher 
immunization rates than others due to factors including 
price, availability, public awareness, and immunization 
policies that vary by country. In comparison to other 
countries, some have lower HPV vaccination coverage 
rates in their national immunization programs. In the 
last 12 years, national HPV vaccination programs have 
been implemented in over 80 countries, the majority 
of which are high- or upper-middle-income nations. In 
contrast, the introduction of vaccines is most difficult in 
low- and lower-middle-income nations [63].

HPV vaccine uptake is negatively impacted by several 
myths, practices, attitudes, and beliefs thereby leading 
to lower vaccination rates [64]. We look at some non-

countries like sub-Saharan African countries [44-48]. As 
posited by Blumberg, et al. this low prevalence stems 
from the limited practice of oral sex in the region [48].

Immunocompromised population
Immunocompromised populations, including 

individuals with weakened immune systems due to 
various medical conditions or treatments, face unique 
challenges and heightened risks when it comes to HPV-
aOC [49]. HPV infections, including high-risk types like 
HPV 16, can persist longer and lead to a higher likelihood 
of cancer development in immunocompromised 
individuals [50]. People living with HIV/AIDS and solid 
organ transplant receipients of immunosuppressive 
medications often have compromised immune 
systems, which may make them more susceptible 
to HPV infections and their complications, including 
oropharyngeal cancer [49,51,52]. Regular screening and 
early detection are critical for this population, as they 
may experience faster disease progression. Routine 
monitoring and HPV vaccination before transplantation 
can help reduce the risk. Cancer treatments like 
chemotherapy and radiation therapy can also suppress 
the immune system temporarily, increasing the risk 
of HPV-aOC. Early diagnosis of these conditions and 
appropriate medical management are crucial to 
reducing the risk of HPV-aOC.

Awareness Level of HPV-aOC
Awareness of HPV is a very important factor as it 

helps in the early diagnosis of HPV. The raised awareness 
may potentially be a significant factor in raising 
vaccination rates, thereby, reducing the mortality rates 
and improving the sexual health of the public. A study 
identified males, individuals over the age of 65, those 
with poor levels of education, and current smokers all 
had a lack of understanding of HPV [53]. Only 29.2% of 
those who had heard of HPV and Oropharyngeal cancer 
in the survey had any knowledge of the link between 
the two. Only 49.7% of people were aware that an HPV 
vaccine was available. Also, Parsel, et al. found that the 
percentage of people in the general public and medical 
professionals who were familiar with HPV ranged from 
16% to 75% and 21% to 84%, respectively [54]. Health 
care practitioners (HCPs) had higher awareness of HPV-
aOC, ranging from 22% to 100%, than the public, which 
had a range of 7% to 57%. Furthermore, Osazuwa-
Peters, et al. discovered that the knowledge of HPV-aOC 
decreased by 5.0% for every year of age increase, and that 
this decline was worse in men, black people compared 
to white people, and those with a high school diploma 
or less compared to college graduates [55]. The results 
of these surveys indicate that the public awareness of 
HPV and its association with oropharyngeal cancer is 
lacking. With these studies it has been established that 
people with lower levels of education have little to no 
knowledge on HPV. It has also been noted that as much 
as more healthcare workers are aware (though not an 
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infection, suggesting that immunization is a promising 
primary preventive strategy [72]. Oropharyngeal HPV 
prevalence has been found to be less common among 
those who have had vaccinations than among those 
who have not. In the current and future vaccination 
cohorts of boys and girls, the impacts of the vaccination 
program will result in a considerable decrease in the 
risks of HPV-aOC. Therefore, because immunization 
confers collective immunity against oropharyngeal 
HPV, adolescents and all other eligible people should 
receive the HPV vaccine, ideally before sexual activity. 
Although vaccination is still the best defense against 
HPV infection and diseases linked to HPV, alternative 
approaches offer varying degrees of protection [73]. 
To assist in the fight against oropharynx malignancies, 
screening, test, and examination intended to discover 
cancer in persons without symptoms, can be done [74]. 
The foundation of screening is a diagnostic method that 
seeks to enhance survival by detecting disease at an 
earlier stage than it would otherwise be [75]. Medical 
professionals and the government should support and 
offer screening programs for those who engage more in 
oral sex with more partners or start oral sexual activity 
at a young age. Additionally, for immunocompromised 
patients, a three-dose regimen rather than the normal 
two-dose regimen is recommended [51].

Furthermore, barriers such as male condoms, dental 
dams, and plastic food wrap should be promoted to 
stop oropharyngeal transmission of other STIs, such as 
gonorrhea and HIV [76]. People who are not immunized 
should use condoms, avoid unprotected oral sex, and 
other high-risk sexual activity. Public health campaigns 
and awareness activities should be implemented to 
caution young teens against having intercourse without 
a condom.

Additionally, smoking should be avoided because it 
raises the incidence of oropharyngeal HPV. This can be 
avoided by monitoring the populace for tobacco use, 
counseling, educating them, and offering those who 
use tobacco products cessation intervention [77]. Other 
behavioral modifications for oropharyngeal cancer 
include limiting the number of oral sexual partners, 
being open and truthful with partners about sexual 
history and HPV, seeking support or counseling if you 
or your partner have been diagnosed with an HPV-
related condition, avoiding risky sexual behaviors like 
unprotected oral sex with partners who have unknown 
or high-risk sexual histories, and getting regular health 
checks (Table 1).

Conclusion
In conclusion, the high prevalence of HPV-aOC 

necessitates urgent action, with a critical focus on 
risky sexual behaviors, notably oral sex. This analysis 
illuminates the pressing need for targeted awareness 
campaigns, emphasizing the link between oral 
sex and HPV transmission. Educating individuals, 

vaccination-related issues that have drawn particular 
attention, such as mistrust due to the perceived 
"newness" of HPV vaccines and worries about sexual 
risk compensation, insufficient vaccination advice from 
healthcare professionals, and concerns about sexual 
risk compensation [64]. Parental consent is also a factor 
militating the uptake of the HPV vaccine. This is because 
some parents lack awareness of the HPV vaccine's safety 
and efficacy [59]. A study found that knowledge of 
HPV and the vaccination significantly increased vaccine 
acceptance, with healthcare professionals, families, and 
familiarity with vaccine recipients serving as effective 
information sources. Therefore, perceptions of safety and 
efficacy, knowledge and awareness, recommendations 
from medical professionals, and information sources 
all have an impact on attitudes toward HPV vaccine 
uptake [65]. Higher understanding of vaccines, obtaining 
childhood vaccinations, being older, having health 
insurance, using healthcare more frequently, having a 
healthcare practitioner as a source of information, and 
having positive attitudes toward vaccination were all 
linked to higher vaccine uptake [66].

Risky Sexual Behaviours associated with HPV-
aOC

High-risk sexual behaviour is the primary risk factor 
for the development of HPV-related cancers and the 
acquisition and persistence of HPV infection [67]. The 
virus is primarily transmitted through sexual contact, 
making sexually active individuals more vulnerable. 
High-risk sexual behaviors, such as having multiple sexual 
partners, not practicing safe sex, early sexual debut - 
both age at first vaginal or first oral intercourse, casual 
travel sex, infidelity, engaging in oral-genital contact also 
increases the likelihood of HPV transmission [16,68,69]. 
These behaviours can lead to a higher exposure to the 
virus and subsequently oropharyngeal cancer. Men 
who have sex with men are also at a high risk due to the 
higher prevalence of HPV in this population [70]. The 
growing incidence of HPV-associated oropharyngeal 
cancer, which has surpassed cervical cancer as the most 
common HPV-associated malignancy, is particularly 
attributed to oral sex behaviours and is connected to 
oral sexual practices (Chung, et al. 2014; D’Souza, et al. 
2009). Increase in the number of recent oral sex partners 
or open-mouthed kissing partner leads to increase in 
oropharyngeal cancer [16]. Also, high-risk HPV infection 
was > 50% higher in women who use oral contraceptives 
[71]. Thus, oral contraceptive use suggests an incidence 
of high-risk sexual behaviours.

Recommendations for Behavioural Modifica-
tions and Risk Reduction Strategies

One way to prevent HPV-aOC is through prophylactic 
HPV vaccination, while the other way is to stop the 
disease from progressing by finding it early and treating 
it. A proof-of-principle trial showed excellent vaccine 
efficacy against a single detection of oral HPV 16/18 
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Markowitz LE, et al. (2019) Human Papillomavirus-
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especially the youth, about the risks associated with 
multiple sexual partners and unprotected oral sex is 
paramount. Encouraging responsible sexual behavior 
and advocating for protection during oral activities 
are central to prevention strategies. Equitable access 
to HPV vaccination and regular screenings, coupled 
with fostering open dialogues about sexual health, 
are pivotal in curbing HPV-aOC. Collaborative efforts 
must prioritize addressing oral sex as a significant risk 
factor, shaping a future where informed choices lead to 
reduced HPV-aOC prevalence.
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