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Abstract 
Digital therapeutics (DTx) are emerging as an important component of technology-enabled 

healthcare, providing evidence-based interventions through software to prevent, manage or 

treat health conditions. Their development coincides with a broader transition from episodic 

healthcare toward personalised, data-driven and continuously adaptive models of patient care. 

This paper examines the role of digital therapeutics in adaptive healthcare, focusing on 

personalised interventions, real-time monitoring, artificial intelligence, behavioural data, 

remote patient engagement and dynamic treatment adjustment. A conceptual framework is 

proposed in which patient-generated data, clinical information and digital biomarkers are 

continuously analysed to tailor therapeutic interventions according to individual needs and 

changing health conditions. The paper evaluates potential benefits including improved 

accessibility, continuous monitoring, treatment personalisation, patient engagement and 

scalable delivery. It also examines important limitations, including evidence quality, clinical 

validation, interoperability, privacy, cybersecurity, digital exclusion, algorithmic bias, patient 

adherence and integration with conventional healthcare systems. Particular attention is given 

to the distinction between digital health applications and clinically validated digital 

therapeutics, highlighting the importance of evidence-based intervention design and 

measurable clinical outcomes. The analysis suggests that adaptive digital therapeutics can 

complement conventional clinical care by providing continuous, personalised and data-

informed interventions. However, their successful integration requires rigorous clinical 

evaluation, transparent algorithms, secure data governance, interoperability and appropriate 

clinician oversight. Future digital therapeutic systems are likely to combine artificial 

intelligence, wearable sensing, behavioural analytics and adaptive intervention engines to 

create increasingly personalised models of patient care. 

 

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 

E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

  

AJAMRI Volume 7, Issue 6, November –December 2025 22 

 

Keywords: Digital Therapeutics, Adaptive Healthcare, Digital Health, Personalised Medicine, 

Artificial Intelligence, Digital Biomarkers, Remote Patient Monitoring, Patient-Centred Care, Clinical 

Decision Support, Healthcare Technology. 

 

1. Introduction 
Healthcare delivery has traditionally been organised around periodic clinical encounters. 

A simplified model is: 

 

Symptoms → Consultation → Diagnosis → Treatment → Follow-Up 

However, many chronic and behavioural health conditions require continuous monitoring and 

long-term intervention. 

Digital therapeutics offer an alternative model: 

 

Monitor → Analyse → Intervene → Measure → Adapt 

Digital technologies can provide therapeutic interventions through: 

 Mobile applications.  

 Connected devices.  

 Wearable sensors.  

 Software platforms.  

 Digital coaching.  

 Cognitive behavioural interventions.  

 Remote monitoring systems.  

The increasing integration of artificial intelligence allows these systems to become adaptive 

rather than static. 

 

2. Digital Therapeutics 
Digital therapeutics are software-based interventions designed to deliver evidence-based 

therapeutic or clinical benefits. 

They differ from general wellness applications because their purpose is linked to healthcare 

outcomes. 

Potential applications include: 

 Mental health.  

 Diabetes management.  

 Cardiovascular disease.  

 Substance-use disorders.  

 Sleep disorders.  

 Neurological conditions.  

 Rehabilitation.  
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3. Digital Health versus Digital Therapeutics 
Digital Health Digital Therapeutics 

Broad category Specific clinical intervention 

May provide information Provides therapeutic intervention 

Wellness applications may be included Designed around clinical outcomes 

Evidence requirements vary Requires stronger clinical validation 

May not directly treat a condition Intended to prevent/manage/treat a condition 

 

This distinction is important when evaluating healthcare technologies. 

 

4. Adaptive Healthcare 
Adaptive healthcare continuously modifies care according to changes in patient conditions. 

Instead of providing the same intervention to every patient, the system considers: 

 Patient characteristics.  

 Behaviour.  

 Treatment response.  

 Physiological measurements.  

 Environmental factors.  

 Patient preferences.  

The resulting model is: 

 

Patient Data → Personalised Intervention → Outcome Measurement → Adaptation 

5. Personalised Patient Care 
Personalisation can occur at multiple levels. 

 

Patient-Level Personalisation 

Treatment reflects individual characteristics. 

 

Behavioural Personalisation 

Interventions adapt to patient behaviour. 

 

Temporal Personalisation 

Intervention intensity changes over time. 

 

Contextual Personalisation 

Interventions respond to the patient's environment and circumstances. 
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6. Patient-Generated Data 
Digital therapeutics can generate continuous information through: 

 Mobile applications.  

 Wearables.  

 Questionnaires.  

 Activity tracking.  

 Sleep monitoring.  

 Connected medical devices.  

These data can provide information between clinical visits. 

 

7. Digital Biomarkers 
Digital biomarkers are measurable characteristics collected through digital technologies. 

Potential examples include: 

 Activity patterns.  

 Sleep behaviour.  

 Heart-rate characteristics.  

 Movement patterns.  

 Speech features.  

 Interaction behaviour.  

These measures may provide additional information about patient status. 

 

8. Continuous Monitoring 
Traditional healthcare may capture patient information at discrete intervals. 

Digital therapeutic systems can provide: 

 

Continuous or Frequent Observation 

This may allow earlier identification of: 

 Treatment failure.  

 Behavioural changes.  

 Symptom deterioration.  

 Adherence problems.  

 

9. Artificial Intelligence in Digital Therapeutics 
AI can analyse patient-generated information and identify patterns that may not be easily 

detected manually. 

Potential functions include: 

 Risk prediction.  

 Personalisation.  

 Behavioural pattern recognition.  

 Intervention selection.  
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 Adherence prediction.  

 

10. Adaptive Intervention Engines 
An adaptive digital therapeutic can select interventions based on the patient's current state. 

For example: 

Patient State 

↓ 

AI Assessment 

↓ 

Intervention Selection 

↓ 

Patient Response 

↓ 

Model Update 

This creates a feedback loop. 

 

11. Closed-Loop Digital Healthcare 
The concept of a closed-loop therapeutic system involves: 

 

Sensing → Analysis → Decision → Intervention → Evaluation 

This approach is particularly relevant to conditions requiring continuous management. 

 

12. Mental Health Applications 
Digital therapeutics can support interventions related to: 

 Anxiety.  

 Depression.  

 Insomnia.  

 Stress management.  

 Substance-use disorders.  

Potential tools include: 

 Cognitive behavioural interventions.  

 Guided exercises.  

 Behavioural coaching.  

 Mood tracking.  

Digital interventions should complement, not automatically replace, professional clinical 

care. 

 

13. Diabetes Management 
Digital systems can integrate: 

 Glucose measurements.  
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 Food information.  

 Physical activity.  

 Medication adherence.  

 Sleep patterns.  

AI can analyse these variables and provide personalised behavioural guidance. 

 

14. Cardiovascular Care 
Digital therapeutic systems can support: 

 Blood-pressure monitoring.  

 Physical activity.  

 Medication adherence.  

 Lifestyle modification.  

Continuous data can potentially identify changes requiring clinical attention. 

 

15. Rehabilitation 
Digital therapeutics can provide personalised rehabilitation programmes. 

Sensors can monitor: 

 Movement.  

 Exercise completion.  

 Range of motion.  

 Performance.  

The intervention can then adapt according to progress. 

 

16. Neurological Rehabilitation 
Patients recovering from neurological conditions may require long-term repetitive therapy. 

Digital systems can: 

 Guide exercises.  

 Measure performance.  

 Provide feedback.  

 Adjust difficulty.  

This can support home-based rehabilitation. 

 

17. Medication Adherence 
Poor adherence can reduce treatment effectiveness. 

Digital platforms can provide: 

 Reminders.  

 Behavioural support.  

 Progress tracking.  

 Personalised engagement.  

AI can identify patterns associated with missed doses. 
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18. Patient Engagement 
Patient engagement is central to digital therapeutics. 

Engagement may be influenced by: 

 Interface design.  

 Personalisation.  

 Feedback.  

 Convenience.  

 Perceived benefit.  

Systems should avoid excessive notifications that create digital fatigue. 

 

19. Behavioural Personalisation 
Patients respond differently to interventions. 

An adaptive system can identify whether a patient responds better to: 

 Reminders.  

 Educational information.  

 Goal setting.  

 Feedback.  

 Gamification.  

 Human coaching.  

This allows interventions to become more individually relevant. 

 

20. Just-in-Time Adaptive Interventions 
A just-in-time adaptive intervention delivers support when it is most appropriate. 

For example: 

Risk of Unhealthy Behaviour Detected 

↓ 

Context Assessment 

↓ 

Personalised Intervention 

↓ 

Behavioural Response 

 

This approach can reduce unnecessary interventions. 

 

21. Wearable Technologies 
Wearable devices can provide continuous information about: 

 Heart rate.  

 Physical activity.  

 Sleep.  

 Movement.  
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 Other physiological signals.  

When integrated with validated digital therapeutics, these data may support adaptive care. 

 

22. Remote Patient Monitoring 
Remote monitoring can extend healthcare beyond hospitals and clinics. 

A potential architecture is: 

Patient 

↓ 

Wearable / Connected Device 

↓ 

Secure Data Platform 

↓ 

Analytics 

↓ 

Clinical Dashboard 

↓ 

Healthcare Professional 

 

23. Clinical Decision Support 
Digital therapeutic platforms can provide clinicians with summaries of: 

 Patient progress.  

 Treatment response.  

 Adherence.  

 Risk indicators.  

This can support more informed clinical decisions. 

 

24. Personalised Treatment Adjustment 
Adaptive healthcare can adjust intervention intensity according to response. 

For example: 

 

Strong Improvement → Maintain or Reduce Intervention 

Limited Improvement → Modify Intervention 

Deterioration → Escalate Clinical Review 

The precise clinical action should depend on validated protocols. 

 

25. Patient Stratification 
AI can identify patient subgroups based on: 

 Clinical characteristics.  

 Behaviour.  

 Treatment response.  
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 Risk factors.  

This can support more targeted interventions. 

 

26. Predictive Analytics 
Predictive models may estimate: 

 Risk of deterioration.  

 Probability of treatment adherence.  

 Likelihood of hospitalisation.  

 Expected treatment response.  

These predictions should be treated as decision-support information rather than definitive 

clinical conclusions. 

 

27. Personalised Digital Coaching 
AI-based digital coaches can provide: 

 Educational guidance.  

 Behavioural prompts.  

 Progress feedback.  

 Goal setting.  

However, automated systems need clear boundaries around clinical advice. 

 

28. Human–AI Collaboration 
An effective adaptive healthcare system combines: 

Patient 

  

Digital Therapeutic 

  

AI 

  

Clinician 

 

The AI system provides continuous analysis while clinicians provide clinical judgement and 

oversight. 

 

29. Integration with Electronic Health Records 
Integration with electronic health records (EHRs) can provide a more complete patient 

picture. 

Potential data streams include: 

 Diagnoses.  

 Medications.  

 Laboratory results.  
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 Clinical notes.  

 Digital therapeutic outcomes.  

Interoperability is therefore essential. 

 

30. Interoperability 
Digital therapeutic platforms should ideally communicate with existing healthcare systems 

using appropriate standards. 

Interoperability can reduce: 

 Duplicate data entry.  

 Fragmented information.  

 Clinical workflow disruption.  

 

31. Clinical Evidence 
Digital therapeutics should be evaluated using evidence appropriate to their intended clinical 

use. 

Important outcomes include: 

 Symptom improvement.  

 Functional improvement.  

 Quality of life.  

 Adherence.  

 Healthcare utilisation.  

 Safety.  

 

32. Randomised Controlled Trials 
Randomised controlled trials can provide evidence about whether a digital intervention 

produces meaningful clinical outcomes. 

However, trial design should consider: 

 Patient engagement.  

 Duration of intervention.  

 Real-world adherence.  

 Comparison groups.  

 

33. Real-World Evidence 
Clinical trials may not fully represent real-world use. 

Real-world evidence can provide information about: 

 Long-term engagement.  

 Diverse populations.  

 Adherence.  

 Workflow integration.  

 Effectiveness outside controlled trials.  
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34. Digital Therapeutic Evaluation Framework 
A comprehensive evaluation should examine: 

 

Clinical Effectiveness 

Does the intervention improve health outcomes? 

 

Safety 

Can it cause or contribute to harm? 

 

Usability 

Can patients use it effectively? 

 

Engagement 

Do patients continue using it? 

 

Equity 

Can different populations access it? 

 

Economic Value 

Does it provide sufficient value relative to its cost? 

 

35. Patient Adherence 
Digital therapeutics depend partly on sustained engagement. 

Patients may discontinue use because of: 

 Lack of perceived benefit.  

 Interface complexity.  

 Excessive notifications.  

 Privacy concerns.  

 Technical problems.  

Therefore, adherence should be treated as an important outcome. 

 

36. Digital Fatigue 
Continuous digital intervention can produce fatigue. 

A poorly designed system may generate: 

 Excessive alerts.  

 Repetitive messages.  

 Unnecessary measurements.  

Adaptive systems should therefore optimise not only therapeutic intensity but also interaction 

burden. 
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37. Privacy 
Digital therapeutics can collect highly detailed patient information. 

Data may include: 

 Health conditions.  

 Behaviour.  

 Physiological measurements.  

 Daily routines.  

Strong privacy safeguards are therefore essential. 

 

38. Cybersecurity 
Healthcare platforms face cybersecurity risks involving: 

 Unauthorised access.  

 Data theft.  

 Manipulation.  

 Ransomware.  

 Service disruption.  

Security must be designed into the system rather than added later. 

 

39. Algorithmic Bias 
AI systems trained on limited datasets may perform differently across populations. 

Potential differences may relate to: 

 Age.  

 Sex.  

 Geography.  

 Socioeconomic circumstances.  

 Device access.  

Diverse validation is therefore essential. 

 

40. Digital Health Inequality 
Not every patient has equal access to: 

 Smartphones.  

 Wearables.  

 High-speed internet.  

 Digital literacy.  

Technology-enabled healthcare can unintentionally increase inequalities if accessibility is not 

considered. 

 

41. Accessibility 
Digital therapeutics should consider: 

 Language.  
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 Disability.  

 Health literacy.  

 Visual accessibility.  

 Cognitive accessibility.  

Inclusive design is an important component of personalised healthcare. 

 

42. Explainable AI 
Patients and clinicians should be able to understand why an adaptive system recommends a 

particular intervention. 

Explainability can support: 

 Trust.  

 Clinical oversight.  

 Error detection.  

 Patient acceptance.  

 

43. Uncertainty 
AI predictions are probabilistic. 

A responsible system should communicate uncertainty rather than presenting predictions as 

facts. 

For example: 

 

Predicted risk: elevated 

is more appropriate than: 

The patient will deteriorate. 

 

44. Safety Monitoring 
Adaptive digital therapeutics should continuously monitor for: 

 Unexpected outcomes.  

 Model drift.  

 Adverse events.  

 Declining engagement.  

 Incorrect recommendations.  

Post-deployment monitoring is particularly important for AI-enabled systems. 

 

45. Model Drift 
Patient behaviour and clinical environments change over time. 

An AI model trained on historical data may become less accurate. 

Continuous evaluation should therefore examine whether model performance remains stable. 
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46. Regulatory Considerations 
Digital therapeutics may fall within medical-device or software-as-medical-device regulatory 

frameworks depending on their intended function and jurisdiction. 

Important considerations include: 

 Clinical evidence.  

 Software quality.  

 Risk management.  

 Data protection.  

 Cybersecurity.  

 Post-market surveillance.  

 

47. Economic Evaluation 
Digital therapeutics may potentially reduce costs through: 

 Remote care.  

 Reduced travel.  

 Earlier intervention.  

 Better chronic disease management.  

However, economic benefits must be evaluated using real-world evidence rather than 

assumed. 

 

48. Healthcare Workforce 
Digital therapeutics should not be viewed simply as replacements for healthcare 

professionals. 

Instead, they can potentially: 

 Reduce routine monitoring workload.  

 Provide structured patient information.  

 Prioritise cases requiring attention.  

 Support patient education.  

 

49. Proposed Adaptive Healthcare Framework 
The proposed framework contains eight stages: 

 

Stage 1 — Patient Characterisation 

Collect relevant clinical and behavioural information. 

 

Stage 2 — Continuous Monitoring 

Collect patient-generated and physiological data. 

 

Stage 3 — Data Integration 

Combine digital and clinical information. 

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 

E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

  

AJAMRI Volume 7, Issue 6, November –December 2025 35 

 

Stage 4 — AI Analysis 

Identify patterns and estimate patient state. 

 

Stage 5 — Personalised Intervention 

Deliver an evidence-based intervention. 

 

Stage 6 — Outcome Measurement 

Measure patient response. 

 

Stage 7 — Adaptive Adjustment 

Modify intervention according to validated rules. 

 

Stage 8 — Clinical Escalation 

Alert or involve clinicians when predefined thresholds are reached.  

 

50. Conceptual Architecture 
Patient 

↓ 

Wearables + Mobile Devices + Clinical Records 

↓ 

Secure Health Data Platform 

↓ 

AI / Behavioural Analytics 

↓ 

Patient State Estimation 

↓ 

Personalised Intervention Engine 

↓ 

Digital Therapeutic 

↓ 

Outcome Measurement 

↓ 

Adaptive Learning 

↓ 

Clinician Oversight 

 

51. Patient State Model 
A patient's digital state can be represented using: 

 Clinical indicators.  

 Behavioural indicators.  
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 Treatment response.  

 Engagement.  

 Risk indicators.  

The system can then determine whether the current intervention remains appropriate. 

 

52. Multi-Objective Personalisation 
Personalisation should balance: 

Objective Desired Outcome 

Clinical effectiveness Maximise 

Patient engagement Maximise 

Safety Maximise 

Treatment burden Minimise 

Privacy risk Minimise 

Cost Optimise 

Equity Improve 

 

This makes adaptive healthcare a multi-objective optimisation problem. 

 

53. Research Questions 
1. How can digital therapeutics provide truly personalised interventions?  

2. Can AI improve the effectiveness of adaptive digital care?  

3. How can wearable data be integrated with clinical information?  

4. What digital biomarkers are sufficiently reliable for therapeutic decision-making?  

5. How can patient engagement be maintained over long-term interventions?  

6. How should adaptive digital therapeutics be clinically validated?  

7. How can algorithmic bias be detected and reduced?  

8. What interoperability standards are necessary for healthcare integration?  

9. How can clinicians maintain appropriate oversight of adaptive AI systems?  

10. What factors determine the long-term effectiveness and economic value of digital 

therapeutics?  

 

54. Future Research Directions 
Future research should focus on: 

 AI-powered digital therapeutics.  

 Multimodal digital biomarkers.  

 Wearable-based adaptive interventions.  
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 Personalised behavioural models.  

 Digital twins for chronic disease.  

 Just-in-time adaptive interventions.  

 Federated learning.  

 Privacy-preserving healthcare AI.  

 Clinician–AI collaboration.  

 Real-world evidence generation.  

 Adaptive clinical trials.  

 Equity-aware digital therapeutics.  

 

55. Discussion 
Digital therapeutics represent a shift from healthcare technologies that primarily record 

information toward technologies that can actively deliver and adapt interventions. 

The traditional digital-health model can be represented as: 

 

Collect Data → Display Data 

The emerging adaptive model is: 

 

Collect Data → Interpret → Intervene → Measure → Adapt 

This distinction is important because personalised care requires more than simply collecting 

large amounts of patient information. 

The system must determine which information is clinically meaningful and how it should 

influence intervention. 

 

56. From Static Applications to Adaptive Systems 
A static digital intervention provides essentially the same programme to every user. 

An adaptive system can modify: 

 Content.  

 Timing.  

 Intensity.  

 Frequency.  

 Feedback.  

according to patient response. 

This may improve relevance and engagement. 

However, adaptation should occur within clinically validated boundaries. 

 

57. The Role of Clinicians 
Clinicians remain essential because healthcare involves contextual judgement that may not be 

fully captured by digital data. 

The ideal relationship is: 
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AI Provides Continuous Analysis 

↓ 

Clinician Interprets Clinical Context 

↓ 

Patient and Clinician Make Decisions 

This approach preserves human oversight while taking advantage of computational 

capabilities. 

 

58. Patient-Centred Design 
Digital therapeutics should be designed around patient needs rather than technology alone. 

Important principles include: 

 Ease of use.  

 Transparency.  

 Accessibility.  

 Choice.  

 Privacy.  

 Feedback.  

 Clinical relevance.  

Patient involvement during development can improve usability and acceptance. 

 

59. Toward Continuous Personalised Healthcare 
The long-term vision is a healthcare system in which treatment is continuously informed by 

patient data. 

The model becomes: 

 

Prevent → Detect → Personalise → Intervene → Monitor → Adapt 

Such systems could be particularly valuable for chronic conditions where patient status 

changes over long periods. 

 

60. Conclusion 
Digital therapeutics and adaptive healthcare represent an important evolution in technology-

enabled patient care. By combining evidence-based software interventions with artificial 

intelligence, wearable sensing, behavioural analytics and clinical information, healthcare 

systems can move toward more continuous and personalised models of treatment. 

The central advantage of adaptive digital therapeutics is their capacity to respond to changing 

patient circumstances. Rather than providing a fixed intervention, these systems can 

potentially adjust timing, intensity and content based on measured patient response. This 

creates a closed-loop model of care in which monitoring and intervention are continuously 

connected. 

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 

E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

  

AJAMRI Volume 7, Issue 6, November –December 2025 39 

 

However, technological capability alone does not establish clinical value. Digital therapeutics 

require rigorous evidence demonstrating meaningful patient outcomes, appropriate safety and 

sustainable engagement. Privacy, cybersecurity, interoperability, algorithmic bias and digital 

inequality must also be addressed. 

The future of digital therapeutics is therefore likely to depend on responsible integration 

rather than technological substitution. AI can provide continuous analytical capability, digital 

platforms can deliver personalised interventions, and connected devices can provide real-

world data, but clinicians and patients must remain central to meaningful healthcare 

decisions. 

A mature adaptive healthcare ecosystem will ultimately combine clinical evidence, patient 

preferences, real-time data, artificial intelligence and professional expertise. When these 

components are integrated within appropriate governance and safety frameworks, digital 

therapeutics can contribute to a healthcare model that is more personalised, accessible, 

proactive and responsive to individual patient needs. 
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