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Key Topics I Will Cover 

1. Understanding compliance and reasons for noncompliance. 

2. Extent of noncompliance in clinical care and trials. 

3. Digital health interventions and examples. 

4. AI’s role in dealing with noncompliance. 

5. Risks of AI 



What is Patient Compliance? Also called Adherence? 

 Adherence is defined as the extent to which a person’s behavior – 
taking medication, following a diet, and/or executing lifestyle 
changes – corresponds with agreed recommendations from a 
healthcare provider. 

 Adherence is measured over a specified period of time and 
reported as the percentage of the prescribed doses of medication 
actually taken by the patient. 

 In clinical trials, an adherent patient is one who takes at least a 
predefined percentage (typically 80%) of the treatment, 
considered to be sufficient for obtaining measurable benefit. 
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How Big is the Compliance Problem?







Key Nonadherence Statistics by Disease Condition
via Claude, October 2025 



Outcomes of Nonadherence in Clinical Settings  



Poor clinical outcomes, increased risk of 
relapse and rehospitalization. 

For cardiovascular conditions, nonadherent patients had a 
35% higher chance of having a stroke in 5 years, 40% 
increased risk of hospitalization, and 50% - 80% higher risk of 
death

(Archives of Internal Medicine, 2021).



Assessing the Impact of Medication Adherence on Long-Term 
Cardiovascular Outcomes

Bansilal et. al. 2016, Journal of the American College of Cardiology

Patients: Post myocardial infarction (MI). 

Stratification: Stratified as fully adherent 
(≥80%), partially adherent (≥40% to ≤79%), 
or nonadherent (<40%)

Outcome Measure 1 : Major adverse 
cardiovascular events (MACE) (All-cause 
death, MI, stroke, or coronary 
revascularization)

Outcome Measure 2: Per-patient annual 
direct medical (ADM) costs. 



1. The fully adherent group had a significantly lower rate of MACE 
than the nonadherent (18.9% vs. 26.3%; hazard ratio [HR]: 0.73; p = 
0.0004) and partially adherent (18.9% vs. 24.7%; HR: 0.81; p = 0.02) 
groups at 2 years. 

2. The fully adherent group had per-patient cost savings in ADM 
costs of $369 and $440 compared with the partially adherent and 
nonadherent groups, respectively.

RESULTS 

Bansilal et. al. 2016, Journal of the American College of Cardiology
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Polypharmacy: Makes The Adherence Problem Even Worse 





Overall, about 50% 
take one drug. 

This is across age 
groups. 



Polypharmacy And Patient Age
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Only 12% 
take one 
drug!
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40% , 5 or 
more meds

50% , 1-4! 



Polypharmacy & Depression 



Why would polypharmacy be 
associated with (or cause) 
higher levels of depression 
among patients?

Thought 
Question 



Non Adherence in Clinical Trials  



Adherence during clinical trials

 Estimates of the costs per patient for clinical trials range from 
approximately $2000 - $19,000 (Emanuel 2003). 

 The average costs of trials have been estimated at $1.4-$6.6 million 
(Phase 1), $7.0-$19 million (Phase 2), and $11.5-$52.9 million (Phase 
3). 

 Eye for Pharma (2018) reports average adherence rates of 43%-78% in 
clinical trials. 



Topical Medication Trial
Mean daily adherence went from 84.6% to 51% in 8 weeks (Feldman, 2004)



Why Are Patients Noncompliant?



 Higher order beliefs about medication/efficacy. 

 Poor knowledge of dosing regimens.

 Inability to perceive causal outcomes. 

 Not convinced about the necessity of the medication. 

 Concerned about negative outcomes. 

 Not aware of consequences of nonadherence. 

 Forgetting. 

 Weak economic condition/willingness to pay. 

Patient 
Related

From multiple sources. 

Main Drivers of Medication Nonadherence



Medication 
Related

 High costs

 Concern about (or experienced) side effects.

 Inconvenient dosage form/vehicles.  

 Multiple medications. 

 Storage and organizing challenges.

 Too many doses per day. 

From multiple sources. 

Main Drivers of Medication Nonadherence



Provider 
and System 

Related

 Lack of trust in physicians/other providers. 

 Lack of sufficient explanation about drug 
regimens from providers. 

 Lack of relationship (normative, social, 
informational) with provider. 

 Negative opinion of health system. 

From multiple sources. 

Main Drivers of Medication Nonadherence



The Challenge and Opportunity: 
Monitoring & Improving Patient Medication Adherence 
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DIGITAL HEALTH TECHNOLOGIES (DHT)  

• Digital health refers to the use of information and 
communications technologies in medicine and other health 
professions to manage illnesses and health risks and to 
promote wellness.

• Digital health has a broad scope and includes the use of 
wearable devices, mobile health, telehealth, health information 
technology, and telemedicine.
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Ronquillo Y, Meyers A, Korvek SJ. Digital Health. [Updated 2023 May 1]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK470260/



SOME MAJOR TYPES OF DHT

• Remote sensing and wearables
• Telemedicine and health information
• Data analytics and intelligence, predictive modeling
• Health and wellness behavior modification tools
• IOT Health Technologies for various purposes including medication 

management
• Digital therapeutics 
• Digitized health record platforms
• DIY diagnostics, compliance, and treatments
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Complete & Integrated Platform

Smart Technology | Patient 
Apps | Clinician Dashboard | 
Administrative Portal

Advanced Analytics & Dashboard

Advanced, user-friendly and 
comprehensive technology that works in 
sync to capture dosage data without 
interrupting patients’ normal routines, 
while keeping clinicians and care-givers in 
the loop.

User-friendly mobile app

Smart dock

Analytics dashboard & portal



AI in Pharmacy 



Artificial Intelligence  

• Artificial intelligence (AI) is the capability of computer systems 
to perform tasks that typically require human intelligence, such 
as learning, problem-solving, and decision-making. 

• It involves machines simulating human cognitive (and 
affective?) processes to understand their environment, 
recognize patterns, and take actions to achieve goals.



Major AI Techniques 

• Machine learning: It is the subfield of AI aimed to focus on development of algorithms who could learn from 
the data to further timely improve their performance. 

• Neural networks and Deep learning: It refers to those algorithms type of machine learning that imitate the 
structural aspect and functionality of the human brain. Deep learning is a subset of neural networks 
concentrated on developing algorithms with multiple layers of artificial neurons.

• Data Mining, Knowledge Discovery and Advanced Analytics: These techniques involve extracting useful 
information from large datasets and using it to make predictions or decisions.

• Rule-Based Modeling and Decision-Making: The set of systems that use a set of predefined rules aimed to 
make decisions for the input data are termed the Rule based systems.

• Fuzzy Logic-Based Approach: An approach of logic in the mathematical system that deals with uncertainty 
and imprecision in data.

• Text Mining and Natural Language Processing: These techniques involve analyzing and understanding 
natural language data, such as text and speech.

• Visual Analytics, Computer Vision and Pattern Recognition: These techniques involve analyzing and 
understanding visual data, such as images and videos.



LLMs: The Most Common AI We Hear Of

• LLMs, or large language models, are advanced artificial 
intelligence systems trained on vast amounts of text to 
understand and generate human-like language. 

• They are used for tasks such as text generation, translation, 
summarization, and question answering. LLMs are built on 
deep learning architectures, most commonly the transformer 
architecture, and can be either proprietary or open-source.









AI Can Cause Mistakes & Damage Trust 
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Thought 
Question 



Thank you. 
Happy To Take questions.

Deepak Sirdeshmukh, B Pharm, MS, PhD 
deepaks@sensalhealth.com

919.619.5660
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