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ABSTRACT

This chapter presents the architecture and implementation of an automatic medication dispenser specifi-
cally for users who take medications without close professional supervision. By relieving the users from 
the error-prone tasks of interpreting medication directions and administrating medications accordingly, 
the device can improve the required level in compliance and prevent serious medication errors. By taking 
advantage of the scheduling flexibility provided by medication directions, the device makes the user’s 
medication schedule easy to adhere and tolerant to tardiness whenever possible. This work is done 
collaboratively by the medication scheduler and dispenser controller in an action-oriented manner. An 
advantage of the action-oriented interface between the components is extensibility, as new functions can 
be added and existing ones removed with little or no need to modify the dispenser control structure. This 
chapter first describes the action-oriented design, major components and hardware structures of the 
smart device. It then provides an overview of the heuristic algorithms used by the medication scheduler 
and their relative merits. The different available user options will be presented depicting the user-specific 
operating modes of the device/service. The scope of this chapter is to describe the development of a 
smart electronic drug dispenser unit for the pharmaceutical adherence of patients.
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INTRODUCTION

Thanks to years of advances in medical and pharmaceutical technologies, more and more drugs can cure 
or control, previously fatal diseases and help people live actively for decades longer. The benefits of 
the drugs would be even more wondrous were it not for the high rate of preventable medication errors 
(Veacez, 2006; Lisby et al., 2005; Law et al., 2003; Wertheimer, 2003). Medication errors are known to 
occur throughout the medication use process of ordering, transcription, dispensing, and administration. 
They lead to many hundred thousands of serious adverse drug events, thousands of deaths and billions of 
Euros in hospital cost each year. These alarming statistics have motivated numerous efforts in research, 
development and deployment of information technology systems and tools for prevention of medication 
errors (Kuperman et al.,2007 ; Baron et al.,2005).

Medication adherence usually refers to whether patients take their medications as prescribed, as well 
as whether they continue to take a prescribed medication. Medication nonadherence is a growing concern 
to clinicians, healthcare systems, and other stakeholders because of mounting evidence that it is prevalent 
and associated with adverse outcomes and higher costs of care. To date, measurement of patient medica-
tion adherence and use of interventions to improve adherence are rare in routine clinical practice. The 
proposed solution aims to develop a medication adherence monitoring system, comprising of a portable 
medication dispenser with communication capabilities and a software platform allowing monitoring by 
medical personnel and/or carer. The patient data recorded by the dispenser (rate of medication intake) 
will be collected and will be transmitted in real-time to the hospital (via any Internet link), where it will 
be analyzed, and any alerts will be raised.

This will enable the doctors to:

•	 Monitor the progress of the patient and intervene in the case of an anomaly.
•	 Monitor treatment compliance of the patient.

On the other hand, it will also enable the carer to:

•	 Monitor the depletion of one or more medication.

Our system addresses the needs of patients with chronic illnesses that require encouragement and 
supervision with their medication. Monitoring is achieved through the use of a medication dispenser, 
which collects information about the patients’ medication adherence. The dispenser will contain electron-
ics that record automatically the time and date the dispenser is accessed. These data will be transmitted 
via an Internet connection to the clinical team base.

BACKGROUND

According to the International Society for Pharmacoeconomics and Outcome Research (ISPOR), ad-
herence is “the extent to which a patient acts, in accordance with the prescribed interval, and a dose of 
a dosing regimen.” Medication nonadherence can affect patient health adversely, negatively impact a 
patient’s relationship with his/her care provider, skew results of therapy clinical trials, and increase health 



 

 

13 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/intelligent-medication-adherence-monitoring-

system/192691

Related Content

E-Health Communities for Learning Healthy Habits: How to Consider Quality and Usability
Åsa Smedberg (2011). E-Health Systems Quality and Reliability: Models and Standards  (pp. 204-219).

www.irma-international.org/chapter/health-communities-learning-healthy-habits/46532

Transition to ISO 15189 : 2012 for Cytopathology Laboratories Part 1: General and Management

Requirements
Eleftherios Vavoulidis, Stavros Archondakis, Maria Nasioutziki, Ourania Oustambasidou, Angelos

Daniilidis, Konstantinos Dinasand Aristotelis Loufopoulos (2016). International Journal of Reliable and

Quality E-Healthcare (pp. 1-21).

www.irma-international.org/article/transition-to-iso-15189--2012-for-cytopathology-laboratories-part-1/159067

Securing XML with Role-Based Access Control: Case Study in Health Care
Alberto De la Rosa Algarín, Steven A. Demurjian, Timoteus B. Ziminski, Yaira K. Rivera Sánchezand

Robert Kuykendall (2016). E-Health and Telemedicine: Concepts, Methodologies, Tools, and Applications

(pp. 487-522).

www.irma-international.org/chapter/securing-xml-with-role-based-access-control/138415

Intelligent Risk Detection in Healthcare Contexts of Hip and Knee Athroplasty and Paediatric

Congenital Heart Disease
Hoda Moghimi, Nilmini Wickramasingheand Jonathan L. Schaffer (2018). Health Care Delivery and Clinical

Science: Concepts, Methodologies, Tools, and Applications  (pp. 1086-1099).

www.irma-international.org/chapter/intelligent-risk-detection-in-healthcare-contexts-of-hip-and-knee-athroplasty-and-

paediatric-congenital-heart-disease/192719

Beyond Digital Human Body Atlases: Segmenting an Integrated 3D Topological Model of the

Human Body
Antonio Barbeito, Marco Painho, Pedro Cabraland João Goyri O'Neill (2017). International Journal of E-

Health and Medical Communications (pp. 19-36).

www.irma-international.org/article/beyond-digital-human-body-atlases/171160

http://www.igi-global.com/chapter/intelligent-medication-adherence-monitoring-system/192691
http://www.igi-global.com/chapter/intelligent-medication-adherence-monitoring-system/192691
http://www.irma-international.org/chapter/health-communities-learning-healthy-habits/46532
http://www.irma-international.org/article/transition-to-iso-15189--2012-for-cytopathology-laboratories-part-1/159067
http://www.irma-international.org/chapter/securing-xml-with-role-based-access-control/138415
http://www.irma-international.org/chapter/intelligent-risk-detection-in-healthcare-contexts-of-hip-and-knee-athroplasty-and-paediatric-congenital-heart-disease/192719
http://www.irma-international.org/chapter/intelligent-risk-detection-in-healthcare-contexts-of-hip-and-knee-athroplasty-and-paediatric-congenital-heart-disease/192719
http://www.irma-international.org/article/beyond-digital-human-body-atlases/171160

