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Abstract: Non-adherence to medication is recognized as a public health concern, affecting treatment outcomes and overall healthcare 

cost [1]. A report by the Organization for Economic Co-operation and Development (OECD) revealed that failure to adhere to medical 

advice led to approximately 200,000 premature deaths annually in Europe [2]. The high health and economic costs of non-adherence to 

medication is a significant issue for both society and the economy. The healthcare industry is adopting Artificial Intelligence (AI) to 

transform medication management [3]. From prescription processing to ensuring patient adherence, AI is playing a pivotal role in 

reducing human error, improving efficiency, and personalizing care. Medication management, a critical area in elderly healthcare, 

benefits immensely from AI-driven solutions. It offers significant enhancements in speed, accuracy, and safety. This white paper 

explores how AI revolutionizes medication management, including key challenges, technological advancements, and real-world 

applications. 
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1. Introduction 
 

Caring for older adults poses complex challenges requiring 

diligent attention and innovative solutions. AI is making 

notable advancements in addressing the limitations of 

current methodologies, and its potential for the future of 

senior care is vast [4]. 

 

Medication errors are a significant challenge in healthcare, 

contributing to Adverse Drug Events (ADEs), increased 

hospitalizations, and higher healthcare costs. Conventional 

medication management systems are prone to human errors 

such as incorrect dosage, misinterpretation of prescriptions, 

and delays in drug delivery. With the rapid development of 

AI, these challenges are being addressed through intelligent 

systems that can automate and optimize many aspects of the 

medication process. 

 

This white paper investigates how AI is transforming 

medication management in adult healthcare by enhancing 

the efficiency of drug distribution, improving patient safety, 

and supporting clinical decision-making. 

 

2. Problem Statement 
 

For many patients, particularly older adults and those with 

chronic conditions, adhering to prescribed medications is 

crucial for positive health outcomes and avoiding 

hospitalizations. Non-adherence to medication in older 

adults significantly impacts the US economy by driving up 

healthcare costs due to increased hospitalizations, longer 

lengths of stay, and the need for more intensive treatments 

resulting from poorly managed chronic conditions, 

potentially costing the US healthcare system billions of 

dollars annually. Various obstacles contribute to medication 

non-adherence, leaving care teams often unaware when 

patients fail to follow their prescribed regimens. This 

represents a recognized public health concern that 

significantly affects treatment outcomes and overall 

healthcare expenditures. 

 

3. Proposed Solution 
 

Healthcare providers can support medical decisions by 

gathering, analyzing, and acting on patient data in real-time 

[3]. AI algorithms can process extensive patient data from 

electronic health records to yield insights into patient 

behavior and outcomes, leading to tailored treatment plans. 

AI enhances patient safety by minimizing medication errors 

that result in adverse consequences. AI can analyze data 

from wearables by tracking steps, sleep patterns, and heart 

rates, prompting individuals toward healthier behaviors. 

Personalized interventions can predict patient outcomes and 

optimize resource utilization. Non-adherence issues, such as 

forgetfulness, are addressed by AI technology by analyzing 

behavior patterns and delivering tailored reminders based on 

user habits. 

 

Keyways AI Improves Medication Management 

• Medication Adherence Monitoring: AI systems can 

send personalized reminders, track intake through 

wearables, and analyze patterns to identify non-

adherence, enabling timely interventions. Depending on 

the individual's level of education, disease condition, and 

prescription complexity, non-adherence is attributed to 

many factors. Some of the predictors of medication non-

adherence are explained in Figure 1 [1]. 
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Figure 1: A schematic summary of reported behaviors that lead to non-adherence to prescribed medication 

 

• Drug Interaction Detection: Rapid analysis of the list 

of medications can help identify dangerous interactions, 

alerting healthcare providers to take necessary 

precautions. 

• Dosage Optimization: AI can suggest optimal dosages 

based on patient data, minimizing unnecessary 

medication use and adverse effects. 

• Medication Reconciliation: Efficiently compares 

current medication lists with medical records to identify 

discrepancies, reducing medication errors. 

• Clinical Decision Support: AI provides real-time alerts 

during prescribing, considering factors like allergies and 

potential interactions, assisting clinicians in making 

informed decisions. 

• Data Analysis and Predictive Modeling: Identifies 

patterns and predicts potential medication-related 

issues, enabling proactive interventions. 

• Streamlining Pharmacy Operations: Automates tasks 

such as prescription filling, allowing pharmacists to 

focus on patient counseling. 

• Virtual Health Assistants: AI-powered assistants can 

remind patients to take medications and track 

adherence, particularly for those with chronic 

conditions. 

• Error Reduction in Prescription Processing: AI 

systems, based on natural language processing (NLP) 

and machine learning, can analyze prescriptions, flag 

potential errors, and cross-reference a patient's medical 

history to ensure accuracy. 

• Automation of Medication Dispensing: AI-powered 

robotic systems in pharmacies have significantly 

improved the accuracy and speed of medication 

dispensing. These systems reduce human involvement 

in drug counting, labeling, and packaging, leading to 

fewer dispensing errors. AI can also manage stock 

levels, predict shortages, and automate reordering 

processes. 

• Precision Dosing Strategies: The capability of 

Machine Learning in AI to handle multidimensional 

data, such as those from EHRs helps with Precision 

Dosing. A conceptual framework for the key 

components of a precision medicine strategy is shown 

in the Figure 2 [6] 
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Figure 2: Artificial intelligence (AI) integration into institutional precision medicine strategy 

 

Real-World Applications of AI in Medication 

Management 

Several healthcare organizations and pharmaceutical 

companies have begun deploying AI-based solutions to 

improve medication management: 

• IBM Watson Health: This AI system uses machine 

learning and NLP to analyze vast patient records and 

drug information datasets to recommend treatment plans. 

• MedAware: An AI-powered system that detects outlier 

prescriptions by comparing them to vast datasets of 

prescription patterns, identifying potentially dangerous 

errors. 

• Pillo Health: A home-based AI medication assistant that 

dispenses medications and reminds patients when to take 

them. 

 

Benefits of AI in Medication Management 

• Reduced Medication Errors: Significantly decreases 

the risk of medication errors through timely alerts. 

• Improved Patient Outcomes: Optimizes medication 

regimens and increases adherence. 

• Enhanced Efficiency: Frees healthcare professionals to 

focus on complex patient care. 

• Cost Savings: Helps reduce healthcare costs by 

preventing errors and optimizing drug use. 

• Supporting Personalized Medicine: AI algorithms 

create personalized medication plans based on 

comprehensive patient data. 

 

4. Challenges to Consider 
 

Despite the significant benefits AI brings, several challenges 

must be addressed for it to be fully integrated into 

medication management processes: 

• Data Quality: The accuracy of AI models depends on 

high-quality patient data, which can be challenging to 

acquire. 

• Algorithm Bias: Careful monitoring is necessary to 

mitigate biases inherent in training data. 

• Data Privacy and Security: AI systems rely heavily on 

patient data, making security a top priority. Compliance 

with data privacy regulations like HIPAA is essential. 

• Integration with Existing Systems: Healthcare facilities 

that use legacy systems can face challenges when 

integrating with AI solutions. 

• User Adoption and Training: Healthcare professionals 

require training to utilize AI systems effectively. 

 

AI technologies may perpetuate existing ageism in society 

and undermine the quality of health and social care that 

older people receive [5]. The data used by AI can be 

unrepresentative of older people. Flawed assumptions of 

how older people wish to live or interact with technology in 

their daily lives can also limit the design and reach of these 

technologies [5]. 

 

The following considerations could ensure that AI 

technologies address ageism and that older people are fully 

involved in the processes, systems, technologies, and 

services that affect them [5]. 

• Older people participating in the design of AI 

technologies 

• Data science teams with age diversity 

• Data collection that is age-inclusive 

• Investments in digital infrastructure and digital literacy 

for older people and their healthcare providers and 

caregivers 

• Give older people the right to consent and contest. 

• Governance frameworks and regulations to empower and 

work with older people 

• Invest in research and studies to understand how to avoid 

bias AI. 

 

5. Future Directions and Innovations 

 
AI's role in medication management will continue to evolve, 

driven by innovations in technology and data science. Future 

advancements may include: 
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• Personalized Medicine: AI can enable the development 

of personalized medication regimens based on genetic 

data and individual health factors [7]. 

• AI-Assisted Drug Development: AI can accelerate drug 

discovery and development processes, reducing the time 

needed to bring new medications to market. 

• Blockchain for Medication Tracking: Combining AI 

with blockchain technology could enhance the security 

and traceability of medications throughout the supply 

chain. 

 

6. Conclusion 
 

AI not only personalizes interventions but also enhances 

medication adherence through reminders, monitoring, and 

tailored support, improving patient outcomes. Its 

transformative potential in healthcare extends to reducing 

costs and enhancing the quality of life. By harnessing AI 

technologies, healthcare delivery can become more efficient, 

patient-focused, and data-driven, paving the way for 

advancements in medication management and overall 

healthcare practices. While challenges related to data 

security, algorithm bias, and system integration remain, the 

future of AI-driven medication management looks 

promising. 
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