



Short communication

Addressing cervical cancer and precursors in the midlife Nigerian woman: role of digital health technologies in improving health interventions.
Abstract: 
Cervical cancer is the eight most common cause of cancer mortality in women with the most burden in low- and lower middle- income countries. Nigeria contributes significantly with an incidence of 26,2 per 100,000: over half of whom will succumb to the disease. 

HPV vaccination and early regular cervical cancer screening are recognised interventions. Following introduction in the last few years, there has been variable uptake of these interventions due to several barriers- limited literacy, socio-cultural bias and historical events leading to vaccine mistrust and poor engagement with screening/ vaccination programmes, poor disease awareness: complicated by inadequate health policy formulation, poor health infrastructure and accessibility.

Digital health technologies may bridge this chasm by providing adapted information to improve individual and clinician awareness, increase uptake of screening programmes, improve risk-assessment within an iterative risk registry model whilst providing patient-friendly ways to mitigate high-risk behaviours, facilitate follow-up and other treatment modalities. 
There is ongoing work with initial studies demonstrating success in increasing patient engagement and improving diagnostic precision. These interventions with continued investment in digital health technologies allowing for targeted strategies relative to need and circumstances, will improve equity and sustainability.
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Introduction

Cervical cancer, the 8th most common cancer worldwide¹, remains a significant health burden in Nigeria. With an incidence of 26.2 / 100,000 with over half succumbing to the disease in 2022, this is a public health concern. These figures reflect an increase from the previous 2020 figures of 12000 new cases with 8,000 deaths². 
Different initiatives such as national screening and vaccination programmes to address the problem have been visited with current efforts by the Government to focus on a vaccination schedule roll-out in 16 states from 2023 with one-dose vaccination of girls aged 9 -14yrs managed by the National Primary Healthcare Development Agency (NPHCDA) supported by various partners such as Gavi, the Vaccine Alliance, WHO, UNICEF and IVAC³
Despite free availability and initial uptake success, there have been reports of reduced vaccine coverage⁴.  Recognised myths and misconceptions such as links with vaccine use and early sexual activity, concerns about lack of safety or links with infertility and the misconception that natural immunity is superior have been and are being tackled by information and health education campaigns².  

The Nigerian midlife woman (40-65 yrs) is currently served with only screening interventions as vaccination success in this specific cohort is still under investigation. 
As a minimum, 2 screening visits, with high performance tests- currently HPV testing or Visual inspection of the cervix with 3-5% acetic acid or Lugol’s Iodine (VIA /VILI), at age 35yrs and 45yrs are performed; before being discharged, in line with the WHO programme of 90%-70%-90% target in low- and lower middle-income countries by year 2030. This aims to achieve a fall of 42% in median cervical cancer incidence rate by 2025 and 97% by 2120 averting 74 million new cases and over 62 million deaths from cervical cancer⁵.
However, there are limitations to these interventions and the screening timelines given the variable cancer incidence peak age which varies depending on geographical location, urban-rural residence, and presence of other factors such as smoking, HIV presence, high parity and other high-risk behaviours.

There is inadequate centralised data, but large individual tertiary centre-based studies report the peak incidence of cervical cancer as 40-60yrs⁶−⁹ with a smaller study of 134 individuals reflecting 2 peak age ranges of 35-44 yrs and 65- 74 yrs: an average of 49.8yrs¹º. The reasons behind this variation are not very clear but may be partially due to higher prevalence of late-stage disease presentation, commonly seen in Sub-Saharan women. 
Therefore, it raises the question that a discharge at the age of 45yrs from National screening may be too early for some of these women who may potentially proceed to develop disease in another decade or 2. This can be addressed by increasing symptom awareness with a remit for self-funded repeated cervical screening in 1-5 yearly intervals following individual risk assessment pending further research and government policy formulation.

With an 8-11% screening coverage⁸ across all ages, there is a current significant health inequity that needs to be addressed quickly and in a cost-efficient manner, supported by increasing vaccination, to able to achieve the cervical cancer incidence reduction as mentioned above. This might be achievable with the use of digital health technologies.
Possible interventions

Scalable and cost-efficient benefits of integrating digital technologies can be found within the areas of education and awareness, diagnosis, treatment and follow-up with improving database/ disease registry whilst enhancing governance overview.  
The increasing role of telehealth and mobile applications in healthcare education, screening and treatment follow-up cannot be over-emphasised, given reported success stories with several digital health information campaigns. The role of social media influencers to motivate uptake of services can be utilised here
Razzak et al, in their systematic review, highlighted the need for innovative approaches in awareness campaigns. The untapped potential of artificial intelligence and machine learning in developing models for awareness, screening, creating more user-friendly cancer care and identifying impact treatment-related morbidity across all stages, was also described¹¹.
Their surmise supports the use of AI-powered chatbots, and virtual assistants validated by sociocultural and language translations with use of interactive clear communication models (with demonstrated success in small studies¹²), in providing personalised health awareness information and guidance i.e. appointment prompts to reduce potential loss-to-follow up care (LTFUC) and late-stage hospital presentation common in Sub-Saharan Africa.
 An observational study of 83,593 women which identified a 79% LTFUC incidence following the use of HPV testing as a screening tool and thermal ablation as a treatment intervention¹³, demonstrates the magnitude of the problem. This may be addressed by seamless appointment that allows for Point of care diagnosis and immediate treatment or system registration that sends reminders alongst education notices to increase motivation and uptake. 
In addition, digital access to healthcare givers or peer support can be facilitated which may result in decreasing the impact of barriers of financial/ geographic restrictions, feelings of shame or poor understanding of the programme. 
Enhancing timely diagnosis: Though several studies have deliberated on the role of AI in cervical disease diagnosis ie Cytoscan, few have been widely used in Africa. A study utilising the Aviva telehealth tool during visual inspection of the cervix of 29,262 women, connected health facility staff and expert reviewers in resource-limited settings across seven Nigerian states. Results showed improved diagnostic precision¹⁴: given the increased the test sensitivity and reliability alongside predictive value of VIA/ VILI. This makes for a low-cost screening test as compared to routine use of Colposcopy which often entails training medical and ancillary staff over longer time periods with the added risk of intra- and inter-operator bias.
Data management and electronic health records must be optimised to achieve efficient data collection and management whilst ensuring data privacy and security is in place to maintain patient confidentiality. Seamless communication regarding appointments, treatment plans and other interventions between healthcare providers, ancillary staff and the patient is facilitated by electronic health records which may also provide prompts and bite-size disease awareness education. Ensuring seamless integration on the NHIS (Nigerian Health Insurance Scheme) portal will address health inequity with a further deployment via the telecoms industry as 93% of Nigerians have a telephone handset: an estimated 217.5 million subscribers¹⁵.  The use of NIN – Nigerian identity cards will also help cover and improving data management. 
There is ongoing work on digitally facilitated registration for postal delivery of HPV test samples- vaginal and urine specimens with test results and referrals communicated over the online portal.  
Barriers such as power outages, limited internet access, inadequate healthcare infrastructure and lower literacy -both formal and digital must be addressed, to enable good access and use of these technologies. The use of solar-powered battery-run machinery whilst leveraging the significant initial entry investment costs with increasing number of users supported by universal insurance coverage and other government policies and funding support alongside NGOs, can be facilitated.
Conclusion

The midlife Nigerian woman faces a lot of health challenges which are often complicated by systemic barriers – socioeconomic and cultural factors, poor literacy, deprivation and financial barriers to healthcare access. These factors increase her susceptibility to cervical cancer and hinder access to timely and appropriate screening and treatment.
The untapped potential of digital health may help cross this divide, improving screening accuracy, reducing disease burden and treatment harm, by improving knowledge and awareness, encouraging engagement with screening services and supporting treatment modalities. To ensure equitable access, given initial success of adapted use, continued digital health technologies investment, policy change and increased institutional access must be made. More research is needed in these areas.
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