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Abstract

In the United Kingdom (UK), the current prevalence rates of oropharyngeal cancer linked to human
papillomavirus (HPV) are 6.29% and 2.04% in men and women, respectively. Over the years, the burden of
this disease has increased in the UK, and this is mainly due to the rising prevalence of HPV infection in the
UK. Research evidence has shown that over 70% of oropharyngeal cancers in the UK are linked to HPV. Oral
sex is the major route of transmission of HPV, and over 63% of UK young adults are found to have a positive
history of oral sex practice. However, only a minority of the UK population are aware of HPV-associated
oropharyngeal cancer; this therefore calls for more public health efforts to increase awareness and
knowledge on HPV-associated oropharyngeal cancer in the UK. While the use of technology-based, clinic-
based, and community-based interventions have been employed to improve public awareness and
knowledge on the role of HPV-associated oropharyngeal cancer, mobile health (mhealth) interventions
have not been seriously explored despite existing robust evidence on the effective roles of mhealth in
improving awareness and knowledge in diverse diseases. This article therefore calls for the adoption and
use of mhealth interventions in educating the UK’s population on HPV-associated oropharyngeal cancer.
The use of mhealth interventions in this regard is highly viable as its implementation closely aligns with the
country’s National Health Service (NHS) commitment towards the digital transformation of the UK’s
healthcare system.

Keywords

Human papillomavirus, HPV, oropharyngeal cancer, mhealth, education, UK

© The Author(s) 2024. This is an Open Access article licensed under a Creative Commons Attribution 4.0 International
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, sharing, adaptation, distribution
and reproduction in any medium or format, for any purpose, even commercially, as long as you give appropriate credit to the

original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.

Explor Digit Health Technol. 2024;2:271-8 | https://doi.org/10.37349 /edht.2024.00027 Page 271


https://orcid.org/0000-0001-9906-3826
https://orcid.org/0000-0002-4544-0080
https://orcid.org/0000-0001-5287-009X
mailto:k.kanmodi@tees.ac.uk
https://doi.org/10.37349/edht.2024.00027
http://crossmark.crossref.org/dialog/?doi=10.37349/edht.2024.00027&domain=pdf&date_stamp=2024-09-30

Introduction

Oropharyngeal cancers are groups of head and neck malignancies which affect the base of the tongue and
the oropharynx [1]. Oropharyngeal cancer ranks as the 24th commonest malignancy and the 23rd
commonest cause of cancer-related deaths globally [2], and this burden has continued to rise at an alarming
rate over the past three decades due to increased rate of exposure to human papillomavirus (HPV)
especially from unprotected oral sexual practices [3]. Globally, HPV infection has been linked with more
cases of oropharyngeal cancers [4], with several developed countries of the world, including several
European countries [including the United Kingdom (UK)], and the United States, reporting more than 70%
of their oropharyngeal cancers to be linked to HPV [4].

Aside from exposure to HPV infection, several other risk/aetiological factors have been associated with
the development of oropharyngeal cancer [5-7]. These factors include human immunodeficiency virus
(HIV), tobacco use, alcohol consumption, betel quid and areca nut chewing, genetic factors (heredity,
mutation), sedentary lifestyle, and poor intake of fruits and vegetables in diets [5, 6].

In the UK, oropharyngeal cancer is grouped as a subtype of oral cancer [6]. Over the years, there has
been a rising incidence of oral cancers in the UK, and this rise is being driven by the rising rates of
oropharyngeal cancers [8]. To curb the rising incidence of oropharyngeal cancer in the UK, many public
health interventions have been implemented to curb the disease burden. These interventions include oral
screening programmes, public education to improve oral cancer awareness and knowledge, tobacco and
alcohol cessation programmes, and sex education programmes [5, 6, 9-12]. While these interventions have
reduced the prevalence of some major oral cancer risk factors (especially tobacco and alcohol use) in the
UK, HPV infection remains high [6, 10, 13-17]. This explains why there is a persistent increase in the
incidence rate of HPV-associated oropharyngeal cancer in the UK [6, 13].

Mobile health (mHealth) interventions have been documented to effectively improve awareness,
knowledge, attitudes, and behaviors towards diverse killer diseases. However, this intervention strategy
has been highly underutilized for HPV-associated oropharyngeal cancer prevention, and control in the UK
and even worldwide [18-21].

This article aims to examine the scope of the burden of HPV-associated oropharyngeal cancers in the
UK and provide evidence-based recommendations on the potential use of mhealth-based education
intervention in curbing the current burden of HPV-associated oropharyngeal cancer in the country.

The burden of HPV-associated oropharyngeal cancer in the UK

In the latest scientific report (published in the year 2024) on the global burden of cancer, which was based
on the Global Cancer Observatory (GLOBOCAN) 2022 data, it was documented that oropharyngeal cancer
has an age-standardised incidence rate of 1.9% [22]. However, in the latest country-level GLOBOCAN cancer
fact sheet (published in the year 2024), the age-standardised incidence rate of oropharyngeal cancer in the
UK was 2.6% [23]. A comparison of the UK incidence rate of oropharyngeal cancer with that of the global
rate indicates that the incidence rate of oropharyngeal cancer in the UK is above the global average; this is a
worrisome situation of serious public health importance [6, 22].

According to the 2023 report on the UK’s epidemiology of HPV-associated cancers, by the ICO/IARC
(Catalan Institute of Oncology and the International Agency for Research on Cancer) Information Centre on
HPV and Cervical Cancer [24], HPV-associated oropharyngeal cancer prevalences in men and women were
6.29% and 2.04%, respectively. Notably, these prevalence rates are getting close to that of cervical cancer
(also caused by HPV) in women (11.0%), and it can be estimated that the overall prevalence rate of HPV-
associated oropharyngeal cancers in the UK may overtake that of cervical cancer within the next decade
[24, 25]. Pertinently, this assertion was made based on the rising rates of oral sex—a major risk factor for
oral HPV infection—practice in the UK [12]. In a recent nationwide survey in the UK, over 63% of UK young
adults were found to have a positive history of oral sex [12]. Furthermore, research has shown that over
50% of people, both men and women, will contract HPV infection at least once in their lifetime [26, 27].
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Overall, this suggests that many of the UK adult population is at risk of developing HPV-associated
oropharyngeal cancer in later life. This therefore indicates that HPV-associated oropharyngeal cancer is a
serious threat to the UK public health system.

mHealth interventions for HPV-associated oral cancer in the UK

Public health education interventions have been proven to play a very significant role in the prevention of
diseases [28]. Through education, a lot of people can be made aware and knowledgeable of the risk factors,
signs and symptoms, and preventive and curative measures against oropharyngeal cancers [29, 30]. In a
very recent study conducted among the UK’s general population, it was found that only a minority (25%) of
this population were aware of HPV-associated oropharyngeal cancers [31]. This indicates that more public
health efforts are needed in the UK to increase public awareness and knowledge on the role of HPV in
oropharyngeal cancer development.

There are diverse public health education strategies that can be adopted to improve awareness and
knowledge on HPV-associated oropharyngeal cancer. These strategies include the use of technology-based,
clinic-based, and community-based interventions [21, 29, 30, 32-34]. However, of all these intervention
strategies, technology-based (especially mhealth) interventions have not been adequately explored in the
UK, and in fact, there is currently no known empirical evidence of its use in educating the UK public about
HPV-associated oropharyngeal cancer [21].

There are three broad types of mhealth intervention strategies which include the use of mobile phone
short messaging service (SMS), the use of wearable or portable monitoring devices, and the use of mobile
phone-based applications [35]. Notably, different studies, of different research designs, in the UK have
reported that mhealth interventions are oftentimes more effective than other intervention strategies in
improving awareness and knowledge on health matters, especially among the lay populations [18-20]. For
example, a recent intervention study conducted in the UK, by Stallard et al. [36], on the use of mobile
phone-based application (app) intervention to promote psychological wellbeing and reduce self-harm
practices among young people. Furthermore, the app was found to have high acceptability among its users
[36]. Also, in another UK-based intervention study, by Innes et al. [37], which adopted the use of SMS to
educate secondary school students about toothbrushing, it was reported that SMS-based intervention
significantly improved secondary school students’ toothbrushing practices, six months after the
intervention.

Overall, the use of mhealth interventions has not only been successful in the UK alone. Significant
successes have also been recorded in other high-income countries, as well as in low- and middle-income
countries [19, 38, 39]. For example, a meta-analysis on the effectiveness of mhealth interventions reported
a significant improvement in self-management and the achievement of glycemic control among patients
with diabetes mellitus in the USA, Korea, and multiple European countries [40]. Another recent systematic
review and meta-analysis reported that mhealth interventions improved the timeliness, rate of uptake, and
dropout rate of childhood vaccination in multiple African countries [41].

Pertinently, the effectiveness of mhealth interventions has not only been found to surpass non-digital
interventions alone, but also other forms of digital interventions. For example, in a randomized control trial
by Carter et al. [42], the use of mhealth was found to be significantly more effective, compared to web-
based and paper-based diaries, in ensuring effective weight management among overweight persons in
New Zealand. In another randomized control trial by Zhang et al. [43], it was reported that mhealth
intervention, compared to web-based intervention, significantly improved knowledge on coronary heart
disease in Singapore.

Based on the above reports on the effectiveness of mhealth interventions in disease prevention and
control, it will be worthwhile if mhealth interventions can be adopted for HPV-associated oropharyngeal
cancer education in the UK. This intervention can play a huge role in improving HPV-related knowledge,
thus enhancing HPV vaccination intent and uptake, and promoting other practices that protect against the
disease among the general population [44-46].
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Interestingly, the adoption of mhealth interventions closely aligns with the UK’s National Health
Service (NHS) commitment towards the digital transformation of the UK'’s healthcare system by March
2025 [47]. Therefore, such intervention seems very promising and timely in the UK public health setting.
Furthermore, the limited size of the dental and medical specialist workforce in the UK and the lack of a
national oropharyngeal cancer screening program in the country further underscore the need for adopting
mhealth-based strategies to promote HPV-associated oropharyngeal cancer knowledge among the people
in the UK [48, 49]. This strategy will further reduce the over-reliance of the UK populace on the country’s
specialist workforce for clinical advice/interventions on oropharyngeal health-related issues (especially on
HPV-associated oropharyngeal cancer), because mhealth interventions can effectively provide such
services, thus reducing too much public dependence on the already strained public healthcare system in the
country [50].

The uptake, utilization, and feasibility of mhealth intervention delivery are also very important issues
to consider prior to the massive roll-out of an mhealth intervention [51]. Several factors have been found to
influence uptake and utilization of mhealth interventions which include characteristics of the mhealth
intervention, access to internet and smart phones, social and health needs of the potential end-users, public
health policies of the society implementing such intervention, and the implementation climate [52, 53]. If all
these factors are properly harnessed, it will boost the uptake and utilization of mhealth-based educational
interventions on HPV-associated oropharyngeal cancer in the UK, which will ultimately facilitate the roll-
out success rates of such interventions. Fortunately, the UK’s population has an exceptionally high access
rate to internet and smartphones, coupled with the UK’s public health system which is now prioritizing on
the digitalization of healthcare [47, 53]. Based on these factors, it seems the feasibility of a successful and
massive roll-out of educative mhealth interventions on HPV-associated oropharyngeal cancer in the UK is
very promising if more efforts are put in place to harness all other influential factors.

Conclusions

The majority of the UK population remains ignorant of HPV-associated oropharyngeal cancer, which is a
cause for great concern. Therefore, the need for a strategic public health intervention in the UK to increase
awareness and knowledge of HPV-associated oropharyngeal cancer using mhealth interventions, just as it
has been employed in the UK and globally in improving awareness and knowledge of other diseases, is
highly desirable.

Abbreviations

GLOBOCAN: Global Cancer Observatory
HIV: human immunodeficiency virus
HPV: human papillomavirus

mHealth: mobile health

NHS: National Health Service

SMS: short messaging service

UK: United Kingdom

Declarations
Acknowledgments

This perspective is based on our previous research, which we presented in May 2024 as a poster at the
MANSAG (Medical Association of Nigerians Across Great Britain) Symposium and published in Journal of
Global Medicine as a conference abstract (] Global Med. 2024;4:13. DOI: 10.51496/jogm.v4.S1.173).

Explor Digit Health Technol. 2024;2:271-8 | https://doi.org/10.37349/edht.2024.00027 Page 274


https://globalmedicine.co.uk/index.php/jogm/article/view/173

Author contributions

KKK: Conceptualization, Investigation, Validation, Writing—original draft, Writing—review & editing,
Project Management, Supervision. AAS: Investigation, Validation, Writing—original draft,
Writing—review & editing. JNN: Writing—review & editing. All authors read and approved the submitted

version.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Ethical approval

Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

Not applicable.

Funding

Not applicable.

Copyright
© The Author(s) 2024.

References

1.

Lorenzoni V, Chaturvedi AK, Vignat ], Laversanne M, Bray F, Vaccarella S. The Current Burden of
Oropharyngeal Cancer: A Global Assessment Based on GLOBOCAN 2020. Cancer Epidemiol
Biomarkers Prev. 2022;31:2054-62. [DOI] [PubMed]

Global Cancer Observatory: Cancer Today [Internet]. Lyon: International Agency for Research on
Cancer; c1965-2024 [cited 2024 Jul 26]. Available from: https://gco.iarc.who.int/today

Berman TA, Schiller JT. Human papillomavirus in cervical cancer and oropharyngeal cancer: One
cause, two diseases. Cancer. 2017;123:2219-29. [DOI] [PubMed]

Mehanna H, Beech T, Nicholson T, El-Hariry I, McConkey C, Paleri V, et al. Prevalence of human
papillomavirus in oropharyngeal and nonoropharyngeal head and neck cancer--systematic review
and meta-analysis of trends by time and region. Head Neck. 2013;35:747-55. [DOI] [PubMed]

Mouth and oropharyngeal cancer [Internet]. London: Cancer Research UK [cited 2023 Oct 1].
Available from: https://www.cancerresearchuk.org/about-cancer/mouth-cancer

Chapter 6: Oral cancer [Internet]. Gov.UK; [cited 2023 Oct 1]. Available from: https://www.gov.uk/go
vernment/publications/delivering-better-oral-health-an-evidence-based-toolkit-for-prevention/chap
ter-6-oral-cancer

Kumar T, Puri G, Aravinda K, Arora N, Patil D, Gupta R. Oral sex and oral health: An enigma in itself.
Indian ] Sex Transm Dis AIDS. 2015;36:129-32. [DOI] [PubMed] [PMC]

Purkayastha M, McMahon AD, Gibson ], Conway DI. Trends of oral cavity, oropharyngeal and laryngeal
cancer incidence in Scotland (1975-2012) - A socioeconomic perspective. Oral Oncol. 2016;61:70-5.
[DOI] [PubMed]

Explor Digit Health Technol. 2024;2:271-8 | https://doi.org/10.37349 /edht.2024.00027 Page 275


https://dx.doi.org/10.1158/1055-9965.EPI-22-0642
http://www.ncbi.nlm.nih.gov/pubmed/36173880
https://gco.iarc.who.int/today
https://dx.doi.org/10.1002/cncr.30588
http://www.ncbi.nlm.nih.gov/pubmed/28346680
https://dx.doi.org/10.1002/hed.22015
http://www.ncbi.nlm.nih.gov/pubmed/22267298
https://www.cancerresearchuk.org/about-cancer/mouth-cancer
https://www.gov.uk/government/publications/delivering-better-oral-health-an-evidence-based-toolkit-for-prevention/chapter-6-oral-cancer
https://www.gov.uk/government/publications/delivering-better-oral-health-an-evidence-based-toolkit-for-prevention/chapter-6-oral-cancer
https://www.gov.uk/government/publications/delivering-better-oral-health-an-evidence-based-toolkit-for-prevention/chapter-6-oral-cancer
https://dx.doi.org/10.4103/0253-7184.167133
http://www.ncbi.nlm.nih.gov/pubmed/26692602
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4660550
https://dx.doi.org/10.1016/j.oraloncology.2016.08.015
http://www.ncbi.nlm.nih.gov/pubmed/27688107

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Dodd RH, Marlow LAV, Forster AS, Waller ]. Print and online newspaper coverage of the link between
HPV and oral cancer in the UK: a mixed-methods study. BM] Open. 2016;6:€008740. [DOI] [PubMed]
[PMC]

Burton R, Henn C, Lavoie D, O’Connor R, Perkins C, Sweeney K, et al. The public health burden of
alcohol and the effectiveness and cost-effectiveness of alcohol control policies: An evidence review.
London: Public Health England; 2016.

Kanmodi KK, Amzat J, Nwafor JN, Nnyanzi LA. Global health trends of human papillomavirus-
associated oral cancer: A review. Public Health Chall. 2023;2:e126. [DOI]

Saadat S, Longridge N, Shaw R, Walker A, McCarthy C. Oral cancer awareness and education within the
pharmacy profession. ] Oncol Pharm Pract. 2023;29:826-32. [DOI] [PubMed]

Schache AG, Powell NG, Cuschieri KS, Robinson M, Leary S, Mehanna H, et al. HPV-Related Oropharynx
Cancer in the United Kingdom: An Evolution in the Understanding of Disease Etiology. Cancer Res.
2016;76:6598-606. [DOI] [PubMed] [PMC(C]

Lewis R, Tanton C, Mercer CH, Mitchell KR, Palmer M, Macdowall W, et al. Heterosexual Practices
Among Young People in Britain: Evidence From Three National Surveys of Sexual Attitudes and
Lifestyles. ] Adolesc Health. 2017;61:694-702. [DOI] [PubMed] [PMC]

Petrou S, Kupek E. Epidemiological trends and risk factors for tobacco, alcohol and drug use among
adolescents in Scotland, 2002-13. ] Public Health (0xf). 2019;41:62-70. [DOI] [PubMed]

East KA, Reid JL, Rynard VL, Hammond D. Trends and Patterns of Tobacco and Nicotine Product Use
Among Youth in Canada, England, and the United States From 2017 to 2019. ] Adolesc Health. 2021;
69:447-56. [DOI] [PubMed] [PMC(]

Smoking prevalence in the UK and the impact of data collection changes: 2020 [Internet]. Office for
National Statistics; [cited 2023 Oct 1]. Available from: https://www.ons.gov.uk/peoplepopulationand
community/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheuka
ndtheimpactofdatacollectionchanges/2020

Curran K, Nichols E, Xie E, Harper R. An intensive insulinotherapy mobile phone application built on
artificial intelligence techniques. ] Diabetes Sci Technol. 2010;4:209-20. [DOI] [PubMed] [PMC]

Han M, Lee E. Effectiveness of Mobile Health Application Use to Improve Health Behavior Changes: A
Systematic Review of Randomized Controlled Trials. Healthc Inform Res. 2018;24:207-26. [DOI]
[PubMed] [PMC]

Alessa T, Hawley MS, Hock ES, de Witte L. Smartphone Apps to Support Self-Management of
Hypertension: Review and Content Analysis. JMIR Mhealth Uhealth. 2019;7:e13645. [DOI] [PubMed]
[PMC]

Ahuja NA, Kedia SK, Ward KD, Pichon LC, Chen W, Dillon PJ, et al. Effectiveness of Interventions to

Improve Oral Cancer Knowledge: a Systematic Review. ] Cancer Educ. 2022;37:479-98. [DOI]
[PubMed]

Bray F, Laversanne M, Sung H, Ferlay ], Siegel RL, Soerjomataram I, et al. Global cancer statistics 2022:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer ] Clin. 2024;74:229-63. [DOI] [PubMed]

Global Cancer Observatory [Internet]. Lyon: International Agency for Research on Cancer;
c1965-2024 [cited 2024 Feb 14]. Available from: https://gco.iarc.who.int/media/globocan/factsheet
s/populations/826-united-kingdom-fact-sheet.pdf

United Kingdom: Human papillomavirus and related cancers, Fact Sheet 2023 [Internet]. ICO/IARC
Information Centre on HPV and Cancer; [cited 2023 Oct 30]. Available from: https://hpvcentre.net/st
atistics/reports/GBR_FS.pdf

Samson K. Other HPV-Related Cancers Set to Overtake Cervical Cancer by 2025. Oncol Times. 2021;
43:p 31. [DOI]

Chesson HW, Dunne EF, Hariri S, Markowitz LE. The Estimated Lifetime Probability of Acquiring
Human Papillomavirus in the United States. Sex Transm Dis. 2014;41:660-4. [DOI] [PubMed] [PMC]

Explor Digit Health Technol. 2024;2:271-8 | https://doi.org/10.37349/edht.2024.00027 Page 276


https://dx.doi.org/10.1136/bmjopen-2015-008740
http://www.ncbi.nlm.nih.gov/pubmed/26920439
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4769401
https://dx.doi.org/10.1002/puh2.126
https://dx.doi.org/10.1177/10781552221081387
http://www.ncbi.nlm.nih.gov/pubmed/35261305
https://dx.doi.org/10.1158/0008-5472.CAN-16-0633
http://www.ncbi.nlm.nih.gov/pubmed/27569214
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9158514
https://dx.doi.org/10.1016/j.jadohealth.2017.07.004
http://www.ncbi.nlm.nih.gov/pubmed/29169520
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5723633
https://dx.doi.org/10.1093/pubmed/fdy006
http://www.ncbi.nlm.nih.gov/pubmed/29409021
https://dx.doi.org/10.1016/j.jadohealth.2021.02.011
http://www.ncbi.nlm.nih.gov/pubmed/33839006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8403620
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://dx.doi.org/10.1177/193229681000400126
http://www.ncbi.nlm.nih.gov/pubmed/20167186
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2825643
https://dx.doi.org/10.4258/hir.2018.24.3.207
http://www.ncbi.nlm.nih.gov/pubmed/30109154
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6085201
https://dx.doi.org/10.2196/13645
http://www.ncbi.nlm.nih.gov/pubmed/31140434
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6658295
https://dx.doi.org/10.1007/s13187-021-01963-x
http://www.ncbi.nlm.nih.gov/pubmed/33506408
https://dx.doi.org/10.3322/caac.21834
http://www.ncbi.nlm.nih.gov/pubmed/38572751
https://gco.iarc.who.int/media/globocan/factsheets/populations/826-united-kingdom-fact-sheet.pdf
https://gco.iarc.who.int/media/globocan/factsheets/populations/826-united-kingdom-fact-sheet.pdf
https://hpvcentre.net/statistics/reports/GBR_FS.pdf
https://hpvcentre.net/statistics/reports/GBR_FS.pdf
https://dx.doi.org/10.1097/01.COT.0000765096.48527.84
https://dx.doi.org/10.1097/OLQ.0000000000000193
http://www.ncbi.nlm.nih.gov/pubmed/25299412
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6745688

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Brianti P, De Flammineis E, Mercuri SR. Review of HPV-related diseases and cancers. New Microbiol.
2017;40:80-5. [PubMed]

Dodd S, Widnall E, Russell AE, Curtin EL, Simmonds R, Limmer M, et al. School-based peer education
interventions to improve health: a global systematic review of effectiveness. BMC Public Health. 2022;
22:2247.[DOI] [PubMed] [PMC]

Kanmodi KK, Fagbule OF. Does Head and Neck Cancer (HNC) Education Have Impact on Adolescents’
Knowledge and Attitudes towards HNC and HNC Peer-Education? an Example from Nigeria. Int
Journal Child Adolesc Health. 2018;11:343-7.

Kanmodi KK, Fagbule OF. Towards head and neck cancer prevention in Nigeria: Insights from the
CHANCE Programme. Popul Med. 2020;2:16. [DOI]

Dodd RH, Freeman M, Dekaj F, Bamforth J, Miah A, Sasieni P, et al. Awareness of the link between

human papillomavirus and oral cancer in UK university students. Prev Med. 2021;150:106660. [DOI]
[PubMed]

Deshpande S, Radke U, Karemore T, Mohril R, Rawlani S, Ingole P. A Novel Mobile App for Oral Cancer
Awareness amongst General Population: Development, Implementation, and Evaluation. ] Contemp
Dent Pract. 2019;20:190-6. [DOI] [PubMed]

Subramanian S, Jose R, Lal A, Augustine P, Jones M, Gopal BK, et al. Acceptability, Utility, and Cost of a
Mobile Health Cancer Screening Education Application for Training Primary Care Physicians in India.
Oncologist. 2021;26:e2192-9. [DOI] [PubMed] [PMC]

Jose R, Subramanian S, Augustine P, Rengaswamy S, Nujum ZT, Gopal BK, et al. Design and Process of
Implementation Mobile Application Based Modular Training on Early Detection of Cancers (M-
OncoEd) for Primary Care Physicians in India. Asian Pac J Cancer Prev. 2022;23:937-46. [DOI]
[PubMed] [PMC]

Wang Y, Xue H, Huang Y, Huang L, Zhang D. A Systematic Review of Application and Effectiveness of
mHealth Interventions for Obesity and Diabetes Treatment and Self-Management. Adv Nutr. 2017;8:
449-62. [DOI] [PubMed] [PMC]

Stallard P, Porter |, Grist R. A Smartphone App (Bluelce) for Young People Who Self-Harm: Open
Phase 1 Pre-Post Trial. JMIR Mhealth Uhealth. 2018;6:e32. [DOI] [PubMed] [PMC]

Innes N, Fairhurst C, Whiteside K, Ainsworth H, Sykes D, El Yousfi S, et al. Behaviour change
intervention for toothbrushing (lesson and text messages) to prevent dental caries in secondary
school pupils: The BRIGHT randomized control trial. Community Dent Oral Epidemiol. 2024;52:
469-78. [DOI] [PubMed]

Were MC, Savai S, Mokaya B, Mbugua S, Ribeka N, Cholli P, et al. mUzima Mobile Electronic Health
Record (EHR) System: Development and Implementation at Scale. ] Med Internet Res. 2021;23:
€26381. [DOI] [PubMed] [PMC(C]

Groen G, Jorns-Presentati A, Dessauvagie A, Seedat S, van den Heuvel LL, Suliman S, et al. Development
of a Mobile Application for Detection of Adolescent Mental Health Problems and Feasibility

Assessment with Primary Health Care Workers. Issues Ment Health Nurs. 2022;43:1046-55. [DOI]
[PubMed]

Liang X, Wang Q, Yang X, Cao ], Chen |, Mo X, et al. Effect of mobile phone intervention for diabetes on
glycaemic control: a meta-analysis. Diabet Med. 2011;28:455-63. [DOI] [PubMed]

Gilano G, Sako S, Molla B, Dekker A, Fijten R. The effect of mHealth on childhood vaccination in Africa:
A systematic review and meta-analysis. PLoS One. 2024;19:e0294442. [DOI] [PubMed] [PMC(]

Carter MC, Burley V], Nykjaer C, Cade JE. Adherence to a smartphone application for weight loss
compared to website and paper diary: pilot randomized controlled trial. ] Med Internet Res. 2013;15:
e32. [DOI] [PubMed] [PMC(]

Explor Digit Health Technol. 2024;2:271-8 | https://doi.org/10.37349/edht.2024.00027 Page 277


http://www.ncbi.nlm.nih.gov/pubmed/28368072
https://dx.doi.org/10.1186/s12889-022-14688-3
http://www.ncbi.nlm.nih.gov/pubmed/36461024
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9719233
https://dx.doi.org/10.18332/popmed/122454
https://dx.doi.org/10.1016/j.ypmed.2021.106660
http://www.ncbi.nlm.nih.gov/pubmed/34081936
https://dx.doi.org/10.5005/jp-journals-10024-2496
http://www.ncbi.nlm.nih.gov/pubmed/31058634
https://dx.doi.org/10.1002/onco.13904
http://www.ncbi.nlm.nih.gov/pubmed/34286909
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8649011
https://dx.doi.org/10.31557/APJCP.2022.23.3.937
http://www.ncbi.nlm.nih.gov/pubmed/35345366
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9360960
https://dx.doi.org/10.3945/an.116.014100
http://www.ncbi.nlm.nih.gov/pubmed/28507010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5421120
https://dx.doi.org/10.2196/mhealth.8917
http://www.ncbi.nlm.nih.gov/pubmed/29382632
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5811647
https://dx.doi.org/10.1111/cdoe.12940
http://www.ncbi.nlm.nih.gov/pubmed/38189629
https://dx.doi.org/10.2196/26381
http://www.ncbi.nlm.nih.gov/pubmed/34904952
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8715359
https://dx.doi.org/10.1080/01612840.2022.2124003
http://www.ncbi.nlm.nih.gov/pubmed/36205922
https://dx.doi.org/10.1111/j.1464-5491.2010.03180.x
http://www.ncbi.nlm.nih.gov/pubmed/21392066
https://dx.doi.org/10.1371/journal.pone.0294442
http://www.ncbi.nlm.nih.gov/pubmed/38381753
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10880990
https://dx.doi.org/10.2196/jmir.2283
http://www.ncbi.nlm.nih.gov/pubmed/23587561
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636323

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

Zhang H, Jiang Y, Nguyen HD, Poo DCC, Wang W. The effect of a smartphone-based coronary heart
disease prevention (SBCHDP) programme on awareness and knowledge of CHD, stress, and cardiac-
related lifestyle behaviours among the working population in Singapore: a pilot randomised
controlled trial. Health Qual Life Outcomes. 2017;15:49. [DOI] [PubMed] [PMC(]

Lee HY, Koopmeiners ]S, McHugh ], Raveis VH, Ahluwalia ]JS. mHealth Pilot Study: Text Messaging
Intervention to Promote HPV Vaccination. Am ] Health Behav. 2016;40:67-76. [DOI] [PubMed] [PMC]
Richman AR, Torres E, Wu Q, Carlston L, O’'Rorke S, Moreno C, et al. Text and Email Messaging for
Increasing Human Papillomavirus Vaccine Completion among Uninsured or Medicaid-insured
Adolescents in Rural Eastern North Carolina. ] Health Care Poor Underserved. 2019;30:1499-517.
[DOI] [PubMed]

Tull F, Borg K, Knott C, Beasley M, Halliday ], Faulkner N, et al. Short Message Service Reminders to
Parents for Increasing Adolescent Human Papillomavirus Vaccination Rates in a Secondary School
Vaccine Program: A Randomized Control Trial. ] Adolesc Health. 2019;65:116-23. [DOI] [PubMed]

Our strategy to digitise, connect and transform [Internet]. National Health Service; [cited 2023 Oct
29]. Available from: https://transform.england.nhs.uk/digitise-connect-transform/our-strategy-to-di
gitise-connect-and-transform/#:~:text=0ur%?20strategy%20is%20t0%20digitise%20services%2C%
20connect%20them,in%?20place%2C%20including%?20electronic%20records%2C%20by%20Marc
h%202025

Sykes K, Tuschick E, Giles EL, Kanmodi KK, Barker ]. A protocol to identify the barriers and facilitators
for people with severe mental illness and/or learning disabilities for PErson Centred Cancer
Screening Services (PECCS). PLoS One. 2022;17:e0278238. [DOI] [PubMed] [PMC]

Brocklehurst PR, Speight PM. Screening for mouth cancer: the pros and cons of a national programme.
Br Dent]. 2018;225:815-9. [DOI] [PubMed]

Wattanapisit A, Teo CH, Wattanapisit S, Teoh E, Woo W], Ng C]. Can mobile health apps replace GPs? A
scoping review of comparisons between mobile apps and GP tasks. BMC Med Inform Decis Mak. 2020;
20:5. [DOI] [PubMed] [PMC]

Leask CF, Sandlund M, Skelton DA, Altenburg TM, Cardon G, Chinapaw M]M, et al. GrandStand; Safe
Step and Teenage Girls on the Move Research Groups. Framework, principles and recommendations
for utilising participatory methodologies in the co-creation and evaluation of public health
interventions. Res Involv Engagem. 2019;5:2. [DOI] [PubMed] [PMC(]

Ardito V, Golubev G, Ciani O, Tarricone R. Evaluating Barriers and Facilitators to the Uptake of
mHealth Apps in Cancer Care Using the Consolidated Framework for Implementation Research:
Scoping Literature Review. JMIR Cancer. 2023;9:e42092. [DOI] [PubMed] [PMC(]

Exploring the UK’s digital divide [Internet]. Office for National Statistics; [cited 2023 Nov 4]. Available
from: https://www.ons.gov.uk/peoplepopulationandcommunity /householdcharacteristics /homeinte
rnetandsocialmediausage/articles/exploringtheuksdigitaldivide/2019-03-04

Explor Digit Health Technol. 2024;2:271-8 | https://doi.org/10.37349 /edht.2024.00027 Page 278


https://dx.doi.org/10.1186/s12955-017-0623-y
http://www.ncbi.nlm.nih.gov/pubmed/28288636
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5348869
https://dx.doi.org/10.5993/AJHB.40.1.8
http://www.ncbi.nlm.nih.gov/pubmed/26685815
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5207484
https://dx.doi.org/10.1353/hpu.2019.0090
http://www.ncbi.nlm.nih.gov/pubmed/31680111
https://dx.doi.org/10.1016/j.jadohealth.2018.12.026
http://www.ncbi.nlm.nih.gov/pubmed/30879881
https://transform.england.nhs.uk/digitise-connect-transform/our-strategy-to-digitise-connect-and-transform/#:~:text=Our%20strategy%20is%20to%20digitise%20services%2C%20connect%20them,in%20place%2C%20including%20electronic%20records%2C%20by%20March%202025
https://transform.england.nhs.uk/digitise-connect-transform/our-strategy-to-digitise-connect-and-transform/#:~:text=Our%20strategy%20is%20to%20digitise%20services%2C%20connect%20them,in%20place%2C%20including%20electronic%20records%2C%20by%20March%202025
https://transform.england.nhs.uk/digitise-connect-transform/our-strategy-to-digitise-connect-and-transform/#:~:text=Our%20strategy%20is%20to%20digitise%20services%2C%20connect%20them,in%20place%2C%20including%20electronic%20records%2C%20by%20March%202025
https://transform.england.nhs.uk/digitise-connect-transform/our-strategy-to-digitise-connect-and-transform/#:~:text=Our%20strategy%20is%20to%20digitise%20services%2C%20connect%20them,in%20place%2C%20including%20electronic%20records%2C%20by%20March%202025
https://dx.doi.org/10.1371/journal.pone.0278238
http://www.ncbi.nlm.nih.gov/pubmed/36449513
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9710752
https://dx.doi.org/10.1038/sj.bdj.2018.918
http://www.ncbi.nlm.nih.gov/pubmed/30412550
https://dx.doi.org/10.1186/s12911-019-1016-4
http://www.ncbi.nlm.nih.gov/pubmed/31906985
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945711
https://dx.doi.org/10.1186/s40900-018-0136-9
http://www.ncbi.nlm.nih.gov/pubmed/30652027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6327557
https://dx.doi.org/10.2196/42092
http://www.ncbi.nlm.nih.gov/pubmed/36995750
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10131717
https://www.ons.gov.uk/peoplepopulationandcommunity/householdcharacteristics/homeinternetandsocialmediausage/articles/exploringtheuksdigitaldivide/2019-03-04
https://www.ons.gov.uk/peoplepopulationandcommunity/householdcharacteristics/homeinternetandsocialmediausage/articles/exploringtheuksdigitaldivide/2019-03-04

	Abstract
	Keywords
	Introduction
	The burden of HPV-associated oropharyngeal cancer in the UK
	mHealth interventions for HPV-associated oral cancer in the UK
	Conclusions
	Abbreviations
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	References

