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Addressing the Public Health Issue
Medication non-adherence has become one of the major public health challenges in the global context, which contributes to avoidable morbidity as well as healthcare expenditure (Al, 2024). It has been found that nearly 50% of patients do not take their prescribed medications, along with approximately 30% failing to even fill their first prescription (Pruitt et al., 2025). In the UK, the non-adherence costs the NHS approximately £500 million per annum (Religioni et al., 2025). This creates a requirement for adherence-support technology as a priority in digital health promotion, specifically for individuals with multimorbidity and older adults who manage polypharmacy.  
Usage of Smart Pillbox
Smart Pillboxes such as MedMinder, Tricella, and mobile reminder apps such as Medisafe lead to employing digital prompts, adherence-monitored dashboards, and connected sensors so that self-management can be supported (Faisal et al., 2023). Pillbox feature included certain alarms to take medications, detection of pill removal from each well, alerts to patients or caregivers through phone, email, or text if medications were not taken, as well as adherence reports accessible by providers (Shahani et al., 2022). From a perspective of health promotion, all these technologies align well with the behaviour change principles, like “cue-to-action” (Health Belief Model) and self-monitoring (Social Cognitive Theory), capable individuals to maintain a regular medication behaviour. 
Evidence of Effectiveness
It has been measured that the digital reminder system effectively improves the adherence rates. Peng et al., (2020) stated about a 15-20% improvement in adherence among chronic disease patients through app-based reminders. In this context, SIMoP Box is a kind of smart healthcare system that can be used in several scenarios, such as patient isolation situations, semi-paralyzed patients (Joy et al., 2021). In the UK, it has been found that the usage of electronic pill dispensers decreases the chance of missed doses by up to 30% in the case of older adults living independently. 
Impact, Strengths, and Shortfalls
Smart pillbox technologies are significant in facilitating the context of promoting digital health by enhancing patient autonomy, reducing the need to visit a clinic and permitting the process of early intervention with the help of remote monitoring. Personalisation, such as customised messages, has been improved to improve user interaction. While smart adherence technologies have some limitations and those are:
· Older adults, low-middle-income group of people, and digitally excluded populations may not have access to smart pillboxes due to a lack of knowledge of smartphones, internet access (Shahani et al., 2022).
· Users can become desensitized to notifications over time, which may reduce efficacy.
· Cloud-based monitoring increases issues around consent as well as the secure storage of health data.
Recommendations to address shortfalls
To address the shortfalls of the smart pillbox, developers and the healthcare system should
· Implement a simplified interface in the smart pillbox so that older adults can have access.
· Must ensure compliance with GDPR-aligned encryption standards.
· Needs to incorporate motivational behavioural transformation techniques like adaptive reminders.
All in all, smart pillbox and reminder apps illustrate a strong and effective potential to minimise preventable health obstacles. 
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Public Health Issue
Globally, the medication adherence issue has become persistent and is responsible for failures of treatment, disease progression, as well as avoidable hospitalization. In the UK, it has been found that polypharmacy in adults over 65 has increased significantly that placing them at a point of great risk of medication errors (Ngcobo, 2025). This shows a clear requirement for innovative digital health interventions that can track real-time, user-friendly adherence monitoring. 
Designed Technology: NFC-Enabled Pill-Tracking System
NFC-Enabled Pill-Tracking System (NCF-PTS), which is a novel, low-cost digital solution that integrates Near-Field Communication technology along with personalised mobile health promotion features. NFC-enabled pill strips, as well as blister packs, will contain an embedded NFC tag. Patients have to tap their smartphone on the medication pack after every single dose. It will enable to set of auto-time-stamping of doses. It will also be helpful to send adherence data to the accompanying app, as well as an updated dashboard that will be accessible to all the caregivers and clinicians. It will also have an extra feature that helps to deliver offline service to those areas where the internet connection is poor. Unlike other conventional apps, which completely depend on self-reporting, NCF-PTS develops a validated digital adherence log that can reduce inaccuracies while maintaining simplicity. 
Usage in Digital Health Promotion
In the context of reducing the chance of medication non-adherence, the promotion of digital health technologies is extremely important in the present (Moon and Walsh, 2025). The NFC-PRT leads to promoting digital health through transforming medication-tracking into an interactive and easily monitored behaviour. By creating a verified adherence record for each NFC tap, it promotes self-monitoring among users and reinforces routine behaviour, which is also a fundamental concept of behaviour change through self-regulation and environmental cueing. The app that comes with it gives customised reminders, educational notifications, and progress dashboards that aid in patient empowerment. Through reducing technological complexity as well as delivering reliable data, this system can enhance the safety of medication, strengthen long-term self-management, so that complications about non-adherence can be reduced. 
Expected Impact, Benefits, and Limitations
	Category
	Details

	Impact
	· Provides correct and timestamp-verified compliance monitoring. 
· Promotes behavioural change by means of interactive tapping and self-monitoring (Ebere et al., 2022). 
· Enhances patient-caregiver-clinician communication. 
· Enhances the provision of large scale promotion of public health, at low costs.

	Benefits
	· Scalable implementation is with the use of low-cost NFC tags (Cclhealthcare, 2025). 
· Very convenient since smartphones have a massive user base. 
· Makes it easy to use as the aging population just needs a simple tap. 
· Works on any NFC smartphone. 
· No need for Wi-Fi during use 
· Minimises the errors of manipulation.

	Limitations
	· User-dependent actions (like forgetting to tap) may still lead to missed data.
· Not suitable for individuals without NFC-enabled smartphones.
· Requires robust encryption to mitigate privacy concerns.
· May not detect ingestion—only the tap behaviour.


Table 1: Impacts, Strengths, and Limitations of NFC-Enabled Pill-tracking System
(Source: Author)
Addressing Shortfalls
These problems can be alleviated by:
· Incorporation of passive fail-safety measures (like missed dose warnings after a specific time);
· Installing low-cost NFC-based loaner devices to digitally marginalized groups;
· Full compliance with the GDPR and open data-sharing opportunities;
· Integrating the system with the use of behavioural-change coaching in the form of short video modules.
Overall, a pill-tracking solution based on NFC is a potentially promising, scalable, and evidence-based digital solution that could be applied to promote medication adherence and reduce preventable public-health burden. 
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