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Abstract
Medication non-adherence is a pervasive issue that drives up administrative costs for integrated primary care clinics. Total administrative costs for medication non-adherence account for one-quarter of U.S. healthcare expenditures. The purpose of this integrative review was to identify cost-reduction strategies that integrated primary care clinic administrators can implement to offset costs associated with medication nonadherence. The theoretical framework for this integrative review was Bertalanffy’s general systems theory. A comprehensive literature search yielded 1,892 potential articles. A quality analysis using the Johns Hopkins Nursing Evidence-Based Practice Model resulted in 29 sources for thematic analysis. Analysis revealed the following four themes: implementing adherence technology, delivering targeted interventions, strengthening care team coordination, and implementing system-level strategies. Eight subthemes were identified, including Electronic Health Record adoption, enhanced patient relationships, digital interventions, web-based management, economic outcome rates, tailored strategies, prediction models, screening tools, risk intervention trials, and comprehensive strategies. Final recommendations are to implement an integrated, technology-enabled medication adherence program that combines EHR monitoring and predictive risk identification; deliver targeted, patient-specific adherence interventions that address individual barriers such as cost, access, and understanding of medications; and establish a coordinated, system-level adherence strategy that integrates interdisciplinary care teams, technology, and continuous performance evaluation. Positive social change will result from the implementation of these evidence-based strategies that improve medication nonadherence and yield cost savings for healthier patients.
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Part 1: Practice-Based Problem
Problem of Interest
The problem of interest for this integrative review was to identify cost-reduction strategies for integrative health care systems relative to the operational costs stemming from medication nonadherence among patients. Califf (2023) noted that 25% of hospital admissions are related to medication nonadherence, which often occurs when patients do not have insurance coverage, which also creates bad hospital debt. Although the greater impact is to the health care system, this review will focus on the integrated primary care setting which can better impact medication nonadherence. Medication nonadherence is a systemic issue that impacts patients, providers, and the healthcare system (Eshtehardi et al., 2021). Research defined this issue as a cyclical problem that often arises from the economic challenges faced by vulnerable patients (Aremu et al., 2022). 
Chronic conditions may increase the likelihood of serious medical events (Buh et al., 2023; Huber et al., 2024). Medication nonadherence is a complex topic that requires an understanding of how to address the issue to benefit patients, providers, and the healthcare system (Aremu et al., 2022). Medication nonadherence negatively affects small integrated primary care clinics by resulting in poor health outcomes, such as disease progression, and an increased risk of severe preventable illnesses, such as strokes and heart attacks, which can prove to be fatal. Other negative effects of medication nonadherence include worse health conditions, increased mortality rates, and failures in treatment and readmissions (Cutler et al, 2018; Kleinsinger, 2018). This integrative literature review will assess potential strategies to reduce medication nonadherence costs in patients by implementing innovative tracking methods in integrated primary care clinic practices. 
Results from this study may yield positive social change for patients, healthcare administrators, and the healthcare system as a whole by identifying strategies that reduce unnecessary healthcare expenditures, minimize rates of medication nonadherence, build upon existing research relative to cost-reduction strategies, and lower rates of morbidity and mortality.
Healthcare Administration Problem
Background
	In the United States, medication non-adherence is associated with 125,000 deaths and 10% of hospitalizations every year (JMCP, 2022). The pain of preventable deaths and the personal tragedy of non-adherence are disproportionately experienced by Black, Latino, and other minority populations because non-adherence is higher among these populations due to many reasons (IMCNC, 2024). The reasons include socioeconomic challenges, problems with the affordability and convenience of filling and refilling the medication, lack of access to pharmacies and integrated primary care clinics, difficulty in availing of the opportunities provided through patient engagement, lack of health literacy, lack of trust due to discrimination outside the healthcare system, as well as within the system (IMCNC, 2024).
	In an attempt to curtail the growth of such spending and reduce total integrative health system and primary care clinical spending, recent studies have focused on improving care for patients with preventable utilization (Zhang et al., 2022). Such utilization includes preventable emergency department visits, which are typically utilized to manage uncontrollable chronic conditions such as diabetes and hypertension; however, such conditions can be managed through integrative primary care and medication. Previous studies have shown that 5-10% of Medicare spending was linked to preventable hospitalizations and emergency room visits (Culter et al, 2018; Zhang et al., 2022). 
	The United States invests less than 5% of its budget in primary care, and by starving primary care clinics of funding, the United States essentially weakens the community health centers and primary care clinics that serve as the first line of defense (NACHC, 2025). When these local primary care clinics lack the resources to staff up or stay open, patients lose their primary point of contact for chronic disease management and routine screenings (NACHC, 2025).
Operational Problem
Some patients may become frustrated and either stop taking the medication or do not start medication as prescribed, which is not good for the patients’ health and leads to increased costs on health systems (Culter et al, 2018). Medication non-adherence is associated with almost 25% of hospital admissions, 50% of treatment failures, and about 125,000 deaths in the country. Medication nonadherence imposes a costly burden on integrated health systems (Cutler et al., 2018). 
Because medication non-adherence increased organizational downstream costs between $2,512 to $25,920 primarily through frequent emergency room visits, costs for extended inpatients stays and other services, many of such services land in bad debt (Culter et al, 2018), integrated primary care clinics play a pivotal role in impacting medication non-adherence. Achterbosch et al. (2025) substantiated the increase costs of medication non-adherence to be between $100-$300 billion a year in avoidable expenditures. A cost analysis reported annual medication non-adherence costs incurred by the patient. The adjusted total cost of non-adherence across all disease groups ranged from $949 to $52,341, while the unadjusted total cost ranged from $669 to $162,699 (Achterbosch et al., 2025). All-cause costs encompass non-adherence costs incurred in mixed-disease state studies, accounting for other confounding factors such as comorbidities (Cutler et al., 2018). 
Ideal State of Operations
The ideal state of operations for integrated primary care clinics is a coordinated, patient-centered, and data-driven system that proactively supports medication adherence while minimizing administrative burden and avoidable costs. In this model, care delivery is enabled by integrated electronic health records, real-time data monitoring, and interdisciplinary collaboration among providers, pharmacists, and support staff, allowing for early identification of patients at risk for nonadherence and timely, targeted interventions. Standardized yet flexible workflows support evidence-based strategies such as medication reconciliation, patient education, and structured follow-up, while health information technology streamlines administrative processes, improves care coordination, and reduces inefficiencies. Additionally, high-performing clinics address social determinants of health, including cost, access, and health literacy barriers, and continuously evaluate performance using adherence, utilization, and cost metrics to guide improvement efforts. These characteristics align with best practices identified by the Agency for Healthcare Research and Quality, which emphasize care coordination, health information technology, and patient engagement as key drivers of improved outcomes and reduced unnecessary healthcare utilization (Agency for Healthcare Research and Quality, 2023).
Professional Practice Gap Statement
Integrated primary care clinics face a significant healthcare administration problem due to high rates of medication nonadherence, which drive increased administrative costs, inefficient resource utilization, and avoidable healthcare spending. Baseline adherence rates as low as 42% indicate substantial gaps in care processes, contributing to downstream operational inefficiencies and excess utilization (Blecker et al., 2021). The ideal state of operations is a coordinated, data-driven care model in which medication adherence exceeds 80% through the use of integrated health information technology, targeted interventions, and interdisciplinary care coordination to reduce administrative burden and improve cost efficiency (Blecker et al., 2021).
Summary of Evidence
National health expenditures are expected to rise by 8.2% in 2024 and by 7.1% in 2025, continuing the strong growth rates in the utilization of health care services and products (Keehan et al., 2025). From 2026 to 2027, the growth in health spending is expected to average 5.6%, driven by the reduction in the percentage of the population with health insurance (due to the expiration of temporarily improved Marketplace premium tax credits in the Inflation Reduction Act of 2022) and the expected slowdown in the growth in the utilization of health care services and products. 	 
National healthcare expenditures rose almost 3 percentage points faster than the gross domestic product growth rate of 5.3%, and surpassed $5 trillion. Medication nonadherence contributes significantly to increased healthcare utilization and administrative burden, with estimates indicating that it accounts for over $100 to $300 billion annually in avoidable healthcare expenditures (Achterbosch et al., 2025; Cutler et al., 2018). Nonadherence is associated with up to 25% of hospital admissions, 50% of treatment failures, and approximately 125,000 deaths annually, driving preventable emergency department visits and hospitalizations that require additional care coordination and administrative oversight within primary care settings (Cutler et al., 2018). 
At the patient level, nonadherence results in increased total healthcare costs, with adjusted annual costs ranging from $949 to over $52,000 depending on disease burden and comorbidities, further contributing to operational inefficiencies for healthcare organizations (Achterbosch et al., 2025). Additionally, baseline adherence rates as low as 42% highlight a substantial performance gap, as adherence can exceed 80% when targeted interventions are implemented, demonstrating a clear opportunity for healthcare administrators to improve outcomes while reducing unnecessary utilization and costs (Blecker et al., 2021). Collectively, the evidence supports a focused healthcare administration problem centered on reducing the operational and financial impact of medication nonadherence within integrated primary care clinics.
Purpose of the Integrative Review
The purpose of this integrative review was to identify potential strategies to reduce costs associated with medication nonadherence among patients in integrated primary care clinics. Medication nonadherence accounts for more than 125,000 deaths annually, 25% of recurrent hospital admissions, or readmissions, and between $100-$300 billion in annual revenues (Magellan Health, 2026).
[bookmark: _Toc130372391]Integrative Review Question
What strategies could be implemented in an integrated primary care clinic to reduce administrative costs related to patient medication nonadherence?
[bookmark: _Toc130372392]Theoretical Framework
The theory guiding this integrative review was the general systems theory (GST), as developed by Ludwig Von Bertalanffy (1969). The GST is an interdisciplinary approach developed in the 20th century that aims to understand the basic principles behind the origin, operation, and maintenance of both natural and social systems. This theory defines a system as a set of interconnected parts that together form a complex whole. The framework centers on the value of including multiple system-based factors to evaluate strategies integrated within a managerial or administrative capacity. The key constructs of the framework are holistic view, open systems, feedback loops, self-regulation, adaptability, and equifinality (Issitt, 2024). This framework relates to my integrative review through the contextualization of administrative systems, including internal and external factors that may be related to oversight of medication adherence to reduce clinic costs. GST is a comprehensive field that studies systems as complete entities, rather than analyzing individual components, functions, or processes separately in a mechanistic way (Issitt, 2024). 
[bookmark: _Toc130372393]A key concept in GST is the idea of an open system, which can both influence and be influenced by its environment. For example, a cell was an open system because it was enclosed by a semi-permeable membrane, allowing it to take in inputs such as food, heat, electromagnetic waves, and kinetic energy from its surroundings, and also produce outputs that impact the environment (Systems Thinking Alliance, 2024). Many natural systems are open, such as the Earth, which is surrounded by an atmosphere that allows exchange with space. Social systems, such as businesses, peer groups, and families, also function as open systems (Ludwig von Bertalanffy, 1969). 

Part 2: Literature Review, Quality Appraisal, and Analysis
Literature Search Strategy
The literature search strategy comprised articles from scholarly databases. Inclusion and exclusion criteria for the search are shown in Table 1. The comprehensive search strategy developed to identify scholarly articles for this integrative literature review was designed to ensure that the articles were empirical and aligned with the integrative review’s topic, which sought provider cost-reduction strategies related to patient medication nonadherence. 
[bookmark: _Toc41534924][bookmark: _Toc41650547]Table 1
Inclusion and Exclusion Search Criteria
	Inclusion search criteria
	Exclusion search criteria

	Medication nonadherence in patients 
English text
Empirical and nonempirical full review 
	Age limitations
Forgetfulness
Personal beliefs
Specific health conditions

	2020-2026
	Certain insurance types



In creating the comprehensive search strategy, several search terms were created utilizing Boolean phrasing, such as:
	“Medication nonadherence” AND “targeted strategy” AND “cost-reduction”
“Chronic medication nonadherence” AND “web-based management” AND “preventable spending”
“System-based” AND “medication adherence” AND “clinic costs”
These terms were entered into electronic databases, specifically PubMed, Web of Science, Scopus, and EBSCOhost. The search was limited to the period from January 2020 to December 2025. The purpose of this timeframe was to ensure the relevance of the articles about the topic of review and to ensure the rigor of the review. 
During the second phase of the literature search strategy, I used several academic databases to locate the sources. I first visited the Walden University library’s website and accessed several digital search engines, which generated sources for the bibliography. Then, I relied on the generalist platforms Academic Search Complete, EBSCOhost, and JSTOR to locate articles that addressed the chapter’s themes from broader academic perspectives. The combined search engines generated approximately 20% of the bibliography’s entries. Secondly, several specialist platforms yielded results that analyzed the same issues from the healthcare field's standpoint. The search engines Cochrane Collection Plus, PubMed, and Medline located 75% of the chapter’s sources. Finally, I accessed Google Scholar to locate the additional work that completed the bibliography. 
After locating the combined databases, I relied on a two-part Boolean keyword search strategy that yielded specific results for the chapter’s three primary sections. The methodology connected a primary phrase with a secondary mediating statement that guided the search process. The combination of the primary statement “medication nonadherence” and the secondary phrases “causes” and “impacts was used to locate sources that addressed the first topic. The aggregate keywords “medication nonadherence,” “technologies,” and “behavioral strategies” yielded journal article titles that contributed to the second unit’s discussions. Finally, the combined phrases “medication tracking systems,” “implementation challenges,” and “cost-effectiveness” produced source listings that corresponded to the third section’s analysis. During my literature review, I identified 1,892 articles. Of these articles, 97 were analyzed for the literature search, leaving 29 for quality analysis. Appendix B contains the search log for this integrative review. 
Quality Appraisal
Using the Johns Hopkins Nursing Evidence-Based Practice Model, 22 of the 29 reviewed studies were qualitative, while seven were quantitative. Of the 22 qualitative articles, 21 were rated at evidence level of Level III with a quality rating of High/Good (A/B), and the remaining one was rated at evidence level of Level III with a quality rating of High/Good. Of the seven quantitative articles, all were rated with an evidence level of Level III. This review aimed to determine the impact on clinical health outcomes, as poor adherence due to costs is linked to higher mortality and poorer health outcomes. All sources analyzed were deemed worthy of my integrative review, as I then performed a thematic analysis. 
Thematic Analysis of Literature
The four themes extracted from the 29 sources that surpassed a literature review and quality analysis for this integrative literature review are as follows: (a) cost savings strategies, (b) targeted medical interventions, (c) technology integration and innovation, and (d) utilizing multifaceted patient-centered strategies within medical centers can improve managerial and administrative capacities and improve the oversight of medication adherence to reduce clinic costs. These themes emerged from the analysis of the reviewed literature, facilitating the extraction of data from the articles in this integrative literature review. The thematic coding and analysis are found in Appendix D. A table of my preliminary themes and subthemes is presented in Table 2.

Table 2

Preliminary Extraction of All Themes and Subthemes From Appendix D
	Theme
	Subthemes

	

Technology integration & innovation





Economic & systemic influences



Implementation & evaluation challenges




Multifaceted & patient-centered strategies

	Digital interventions
Web-based management
Technology adoption access
EHR systems

Payment success & economic factors
Inpatient/outpatient cost-sharing
Economic outcome rates


Tailored strategies
Prediction models
Screening tools risk
Intervention Trials Recommendations

Alert & compliance tracking
Comprehensive strategies
Multiple strategic approaches
Intervention success factors
Healthcare outcomes support





Part 3: Presentation of Results and Interpretation of Findings
The integrative review question was designed to identify potential strategies to implement in an independent primary care clinic to reduce financial and administrative expenses associated with medication nonadherence. The four themes that emerged from the analysis of the systematically selected literature are discussed in depth in this section. The final themes and subthemes are summarized in Table 3.
Table 3
Final Integrative Review Themes and Subthemes
	Themes and subthemes 
	Relationship to theory 

	Implement adherence technology
· Adopt EHR monitoring tools
· Use predictive tools to identify high-risk patients
· Web-based management
· Digital Interventions
	These reflect GST by leveraging integrated technology components, such as EHR and predictive tools, to create an interconnected system that enhances information flow, enables real-time feedback, and supports adaptive, data-driven decision making. 

	Deliver targeted interventions
· Provide personalized counseling
· Address cost and access barriers
· Technology Adoption Access
· Intervention Success Factors
	These attributes reflect the GST through personalized coaching, which is relevant to intervention success factors, and addressing cost and access barriers, relative technology integration, and innovation.

	Strengthen care team coordination
· Establish team-based workflows
· Integrate pharmacists and support staff
· Intervention Trials
· Screening Tools  Risk
	Establishing a team-based workflow is analogous to an interdisciplinary, team-based strategic approach grounded in the GST.

	Implement system-level strategies
· Combine technology and behavioral approaches
· Evaluate and refine adherence programs
· Comprehensive Strategies
· Multiple Strategic Approach
	Implementing system-level strategies relating to the GST using a multifaceted, patient-centered approach will be required for optimal resolution. The combination of strategies calls for a more comprehensive approach.




Presentation of Results
Implement Adherence Technology
	This theme emphasizes the use of integrated technological solutions to improve medication adherence and reduce administrative burden within primary care settings. The literature supports those digital tools, when embedded into clinical workflows, can enhance monitoring capabilities and improve operational efficiency (Bohlmann et al., 2021; Zhang et al., 2022).
Adopt EHR and Digital Monitoring Tools
	Electronic Health Records (EHR) systems and digital monitoring tools enable real-time tracking of patient medication adherence and facilitate improved coordination across care teams. Evidence indicates that integrated EHR use is associated with reductions in medication errors and improved care management processes (Al-Arkee et al., 2021; Gil-Guillen et al., 2022).
Use Predictive Tools to Identify High-Risk Patients
Predictive tools support the identification of patients at higher risk for medication nonadherence, allowing for earlier and more targeted interventions. Data-driven risk stratification improves resource allocation and enhances the effectiveness of adherence strategies (Babel et al., 2021; Emami et al., 2023).
Deliver Targeted Interventions
	The theme is related to technology integration and innovation, offering a chance to reduce costs through increased efficiency. All evidence used in developing this theme always proved a point that more targeted interventions, which are customized according to patient needs, are more effective than those with little variance in patients, such as general interventions (Loots et al., 2021; Zhang et al., 2021).
Provide Personalized Counseling
	Personalized therapy is also known as individualized therapy or person-centered therapy. Personalized therapy is an approach that is based on the characteristics of an individual. Personalized therapy is different from traditional therapy in the sense that it does not follow a traditional protocol of therapy but attempts to tailor a plan of therapy based on the individual’s needs. This may include the individual’s personal history, desires, and any problems they may have.
Address Cost and Access Barriers
	With access to healthcare, patients have the power to develop a positive relationship with healthcare providers and eventually rise above disease and injuries. Without access to healthcare, an individual suffers unnecessarily with pain and/or conditions that worsen over time (USC Price, 2023).
Strengthen Care Team Coordination
	This theme fits in with the cost reduction strategies and interventions, as the additional work and time involved in personalizing counseling according to the patient’s needs can lead to cost reductions through error reduction and enhanced communication. Moreover, discussions on cost reduction for treatment can also lead to cost reductions, thus supporting previous research on the benefits of personalization in improving patient adherence to medication (Loots et al., 2021).


Establish Team-Based Workflows
	This subtheme is consistent with the concept of strategic comprehensiveness and confirms previous research that highlights the need for an interdisciplinary care approach, even for smaller primary care clinics such as those being studied (Bohlmann et al., 2021). Team strategies may also aid in relieving stress levels on an administrative level by distributing activities needed for optimizing medication.
Integrate Pharmacists and Support Staff
	The patient-clinician relationship dynamic refers to the quality of communication and level of trust a patient has with a care provider. Previous evidence has shown that the patient-clinician relationship was a strong predictor of medication adherence and quality of care, making it a focal point at an administrative level within a standalone clinic, as discussed in Zhang et al. (2022).
Implement System-Level Strategies
Comprehensive strategies refer to those strategies that are patient-specific in nature and cover different strategies to address each of these patient needs. This theme is consistent with previous literature, which has shown that patient individualization and comprehensive interventions are each essential for optimal medication management (Busch et al., 2022; Zhang et al., 2022).
Combine Technology and Behavioral Approaches
Studies have established that team-based technology integration is likely to bring about stable and permanent change over time compared to isolated technology usage by individual clinicians (Cady, 2021). Therefore, the best way to integrate technology to support medication adherence is through a systematic approach, which can facilitate the functioning of the interdisciplinary team. Multidisciplinary support is essential in the successful integration of technology to support medication adherence and reduce the negative financial impacts of technology integration (Alsyouf et al., 2023). 
Evaluate and Refine Adherence Programs
	This sub-theme also links with the targeted medical interventions because of the potential for EHR systems to ensure the accuracy of patient monitoring. There was evidence of the existence of this theme in the works of Al-Arkee et al. (2021) and Gil-Guillen et al. (2022), who found that the integration of EHR systems reduced medication errors as well as the cost of monitoring medication compliance.
Interpretations of Findings
This section interprets the findings of the integrative review by comparing the identified themes with existing literature and situating them within GST. The analysis focuses on how the findings confirm, extend, or refine current knowledge related to medication nonadherence and administrative cost-reduction strategies in primary care settings. Interpretations are grounded in the evidence presented and remain within the scope of the integrative review.
Implement Adherence Technology
The findings confirm existing literature that supports the use of technology to improve medication adherence and reduce administrative burden (Bohlmann et al., 2021; Zhang et al., 2022). While prior studies have largely focused on larger health systems, these findings extend current knowledge by demonstrating the applicability of technology-driven strategies within smaller primary care settings. Consistent with GST, the integration of technology reflects an interconnected system that enhances information flow and supports adaptive decision-making across organizational components (Bertalanffy, 1969; Issitt, 2024).
Adopt EHR and Digital Monitoring Tools
	The findings align with existing evidence that EHR systems and digital monitoring tools improve care coordination and reduce medication-related errors (Al-Arkee et al., 2021; Gil-Guillen et al., 2022). These results confirm that integrated data systems strengthen communication and workflow efficiency within healthcare organizations. From a GST perspective, EHR systems function as a central mechanism for feedback loops, enabling continuous information exchange and system-wide coordination (Bertalanffy, 1969; Issitt, 2024).
Use Predictive Tools to Identify High-Risk Patients
	Precision medicine is described as “an innovative means of treating and preventing diseases that considers the individual genetic, environmental, and lifestyle differences in each individual patient” (NLM, 2022). Through precision medicine, healthcare providers and medical researchers will be able to determine who among individuals will respond positively to certain preventive and treatment measures regarding specific diseases. Precision medicine differs from the traditional approach, which relies on developing preventive and treatment measures for the general population rather than accounting for differences among individuals (NLM, 2022).
Deliver Targeted Interventions
	This theme is representative of the integration of individual human-level necessity and systems-level necessity in the optimal facilitation of medication adherence. This theme relates to technology integration and innovation and can facilitate cost reduction based on any increase in efficiency achieved in the process (Loots et al., 2021). 
Provide Personalized Counseling
This sub-theme is personalized counseling. This is a form of intervention that is tailored to meet individual patient needs as opposed to generic interventions. This theme is related to cost reduction strategies and medical intervention in the sense that more effort and time put into tailoring counseling to meet individual patient needs can lead to cost reductions based on error reduction and communication (Loots et al., 2021).
Address Cost and Access Barriers
	This theme is related to GST’s cost reduction strategies as well as medical interventions, in that the extra time involved in personalizing counseling according to the needs of the patient can lead to cost reduction through reduced errors and effective communication. In addition, the discussion of cost-effective medication can also lead to cost reduction, as prior research indicated the effectiveness of personalized counseling on medication adherence (Loots et al., 2021). 
Strengthen Care Team Coordination
	This subtheme relates to the GST through the relevance of the Integrated Innovation Technology theme. Team coordination requires multifaceted, patient-centered strategies, comprehensive approaches, and targeted medical interventions. The best approach to integrating technology to support medication adherence was through a systematic approach, which enables an interdisciplinary team to function effectively. Support from a multidisciplinary team was also essential to effectively integrate technology to facilitate medication adherence and reduce the adverse financial effects of integration (Alsyouf et al., 2023).

Establish Team-Based Workflows
	The theme of technology support aligns with the GST, which shows that interdisciplinary strategies are necessary to optimize all practical changes. Distributing responsibility among staff can potentially help reduce adoption and integration barriers (Bohlman et al., 2021; Zhang et al., 2022). Evidence located for the review also supported the use of team-based technological integration and implementation to help reduce fragmentation within a healthcare system (Zhang et al., 2022).
Integrate Pharmacists and Support Staff
	Team-based technology integration has been known to provide a stable and permanent change over time compared to isolated technology use by individual nurses (Cady, 2021). Therefore, technology integration aimed at improving medication adherence is best carried out by a systematic approach that facilitates the functioning of an interdisciplinary team. In addition, multidisciplinary support is essential in ensuring the integration of technology for medication adherence and mitigating the negative financial consequences of integration (Alsyouf et al., 2023).
Implement System-Level Strategies
Evidence of this theme, in relation to the GST, appeared in the works of Al-Arkee et al. (2021) and Gil-Guillen et al. (2022), who each found that EHR integration was associated with reduced medication errors and costs associated with monitoring adherence. In the current study, emphasis was on administrative cost reduction rather than on EHR use alone, but this theme reveals how an optimally fiscally prudent organization prioritized a coordinated monitoring and recording system. This subtheme is also relevant to the theme, Web-based management, which focuses on using the Internet to facilitate connectivity and data management. This sub-theme is in line with strategies for reducing costs, as it further emphasizes the potential of technology in cutting costs, despite its associated costs, such as overcoming staff resistance or a learning curve. Web-based management of medication can help reduce the time spent by staff managing patients’ records, which can then be redirected to patient engagement activities. This aligns with previous literature on how web-based management can help reduce errors and costs associated with nonadherence (Al-Arkee et al., 2021; Panahi, 2024).
Combine Technology and Behavioral Approaches
	This theme involves the concepts of the GST through comprehensive and holistic approaches that include all the key performance indicators and components of intervention that will lead to maximum adherence and minimal costs. Multifaceted, patient-centered strategies and interventions with multiple components are more effective than a single intervention for promoting medication adherence, even when evidence-based (Smuck et al., 2021). A coordinated EHR system enables advanced monitoring and timely updates based on changes to prescriptions or adjustments in clinical workflow. This sub-theme also connects to targeted medical interventions because of the potential for EHR systems to facilitate more accurate patient monitoring. Evidence of this theme appeared in the works of Al-Arkee et al. (2021) and Gil-Guillen et al. (2022), who each found that EHR integration was associated with reduced medication errors and costs associated with monitoring adherence.
Evaluate and Refine Adherence Programs
In this subtheme, there is relevance to the GST in this group of themes, which consists of a multi-team strategy approach that involves all interdisciplinary team members in coordinating medication management. This sub-theme parallels comprehensive strategies and team strategies, emphasizing the necessity for systemic coordination facilitated by team communication. The factors of successful intervention, which relate to interventions that include all the strategies necessary to meet patient needs, include cost reduction, technology, and specific medical interventions, all of which relate to this sub-theme. The current study makes a unique scientific contribution to understanding their necessity. In terms of the efficacy of single interventions compared to multiple interventions, single interventions tend to be less effective, as shown in the literature (Cabrera & Cabrera, 2023). 

	


[bookmark: _Toc130372401]Part 4: Recommendation for Professional Practice and Implications for Social Change
A range of recommendations for professional practice is discussed in this section. These practical recommendations, if implemented, would have numerous implications for positive social change in the context in which they are applied, the most notable of which are discussed in the following section. Despite the promise of the study’s findings, there are some limitations that detract from their generalizability, which are cautioned by the reader. Conclusions are then drawn, and the dissertation is ended.
Recommendations for Professional Practice
Using the emerged themes and subthemes, three recommendations for professional practice were developed. The first recommendation is to implement an integrated, technology-enabled medication adherence program that combines EHR monitoring and predictive risk identification. Secondly, I advise the delivery of targeted, patient-specific adherence interventions that address individual barriers such as cost, access, and understanding of medications. Finally, this study recommends the establishment of a coordinated, system-level adherence strategy that integrates interdisciplinary care teams, technology, and continuous performance evaluation (see Zullig et al., 2019).
	The first recommendation is to implement an integrated, technology-enabled medication adherence program that combines EHR monitoring and predictive risk identification. The findings of this integrative review support technology integration as a primary administrative strategy to improve medication adherence and reduce operational inefficiencies (Bohlmann et al., 2021; Zhang et al., 2022). EHR-based monitoring systems enable real-time visibility into patient adherence patterns and enhance coordination across providers, contributing to improved workflow efficiency and reduced medication-related errors (Al-Arkee et al., 2021; Gil-Guillen et al., 2022). In addition, predictive tools allow healthcare organizations to proactively identify high-risk patients and allocate resources more effectively through targeted interventions (Babel et al., 2021; Emami et al., 2023). Consistent with GST, this recommendation reflects the integration of interconnected system components that support continuous feedback, strengthen information exchange, and enable adaptive, data-driven decision-making across the organization (Bertalanffy, 1969; Issitt, 2024).
[bookmark: _Toc130372402]	The second recommendation is delivering targeted, patient-specific adherence interventions that address individual barriers such as cost, access, and understanding of medications. The subtheme within this group relates to comprehensive strategies, which pertain to those that are tailored to patient needs and incorporate various approaches to address each of these needs. This theme aligns with previous literature, which demonstrates that patient individualization and comprehensive intervention are each necessary for optimal medication management (Busch et al., 2022; Zhang et al., 2022). 		The third recommendation is to establish a coordinated, system-level adherence strategy that integrates interdisciplinary care teams, technology, and continuous performance evaluation. Interdisciplinary team-based care is a “dynamic and collaborative approach to delivering care in a health setting in which professionals from various disciplines come together as a team to meet the complex health needs of patients” (Kongkar, 2025. Pages 445—457). Interdisciplinary team-based care relates to a comprehensive strategy because there is clear evidence that integrating the necessary strategies will yield better results through a multi-team strategic approach (Busch et al., 2022; Zhang et al., 2022). By taking a holistic approach, a team of professionals including doctors, nurses, social workers, and therapists can pool their expertise in delivering quality care to patients. A collaborative approach is likely to bring about greater coordination and harmony in delivering quality care to patients (Kongkar, 2025). 
Implications for Social Change
These findings reinforce the need for a systemic focus that was multidimensional and not singular in nature, as has been used commonly in prior research (Corral-Partearroyo et al., 2022; Schnipper et al., 2021; Yoon et al., 2023). Additionally, these findings reflect how the problem of medication nonadherence disproportionately affects different demographic groups and creates sociodemographic inequity that requires resolution. The social determinants of health are conditions in which people are born, live, learn, work, play, worship, and age that affect a wide range of health, functioning, and quality of life outcomes and risks. The social determinants of health are categorized into five domains: economic stability, education access and quality, healthcare access and quality, neighborhood and built environment, and social and community context.
The social determinants of health significantly impact people’s lives and well-being. Across all income groups, health and illness follow a social gradient, with those in lower socioeconomic circumstances having poorer health. People who lack access to quality living conditions, education, social security, and work opportunities are at greater risk of illness and death. Studies have found that the social determinants can play an even greater role than genetics or access to healthcare in the health equation (WHO, 2026). Improving the social determinants of health equity is the basis for tackling health inequalities and improving health. This requires the efforts of all sectors of government, the private sector, and civil society. WHO is committed to helping countries develop and implement the main policy areas on the social determinants of health to address health inequities (WHO, 2026). 
[bookmark: _Toc130372403]Limitations
While the findings from this study are believed to be of high scholarly and practical importance, certain limitations inherent in the design warrant discussion. First, this study consisted of an integrative review, and no primary data were collected. Therefore, no effort could be made to mitigate any biases that might have been present in the prior research used to address the research questions. Additionally, because the data used to respond to the research questions in this study rely on the rigor of the prior data collections, the findings may not be generalizable beyond the individual contexts in which they occurred. Nevertheless, fully transparent reporting and a systemic quality analysis contributed to the trustworthiness of the findings. Additionally, the incorporation of only peer-reviewed, empirical evidence from reputable sources helped strengthen the credibility of these findings.
Conclusion
The purpose of this study was to identify cost-reduction strategies for medication nonadherence applicable to a stand-alone integrated primary care clinic. An integrative review of the literature yielded four overarching themes that reflect optimal administrative strategies for implementing cost reduction and improving medication adherence. Technology integration, systems thinking, comprehensiveness, cost reduction, and reducing administrative burden are each essential for maximizing adherence. Additionally, a systems-level approach grounded in interdisciplinary team coordination and patient individualization was likely to be more effective at fostering medication adherence than a singular approach. 
Results from this study emphasize the need for interdisciplinary, team-based medication management. In many clinical practices, either individual technological interventions are implemented that are never fully integrated organizationally, or overly generic interventions are depended upon due to organizational strain. While addressing macro-level factors contributing to medication nonadherence requires long-term planning, intermediary efforts can be made to implement systems thinking methods in individual clinics and to customize medication management solutions to meet individual patient needs. 
[bookmark: _Toc130372404]These findings help extend existing evidence and knowledge related to medication management by demonstrating the role that administration plays in influencing clinical outcomes. These findings also suggest that cost reduction was a valid indicator of clinical efficacy, as it impacts patient medication adherence versus nonadherence. Systems thinking was an effective and coherent framework for conceptualizing medication management and its outcomes, due to its emphasis on integrating multi-component strategies that exist across each level of a clinical setting. A comprehensive administrative system design, rather than one presented in isolation, is essential for minimizing costs while maximizing medication adherence, as indicated by the study's findings. 
This concludes my study.
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	Al Meslamani, A. Z. (2024).

	Theoretical
	This editorial examines the extent to which current literature addresses the role of policy changes in enhancing medication adherence.
	Qualitative systematic review
	Thematic analysis
	Addressing the issue of medication non-adherence necessitates an approach that combines multiple strategies.
	No

	Aremu, T. O., Oluwole, O. E., Adeyinka, K. O., &

	Theoretical
	Embracing partnerships between providers’ organizations and faith-based and community organizations could drive adherence.
	Qualitative systematic review
	Thematic analysis
	Patients’ adherence to medications is a key factor in achieving improved health outcomes and overall well-being.
	No

	Babel, A., Taneja, R., Mondello Malvestiti, F., Monaco, A., & Donde, S. (2021).
	Theoretical
	Describe studies from the literature on AI and AI-assisted solutions that can be used to measure and increase medication adherence in patients with.
	Qualitative narrative review
	To identify topics of interest for this narrative review, we searched PubMed, Embase, and Web of Science for relevant articles.
	The use of AI may be key to understanding the complex interplay of factors that underlie medication non-adherence.
	Yes

	Baryakova, T. H., Pogostin, B. H., Langer, R., & McHugh, K. J. (2023).
	Theoretical
	Formulating a pharmaceutical in a drug delivery system (DDS) is a promising alternative that can directly mitigate many common impediments to adherence, including frequent dosing, adverse effects, and delayed onset of action
	Qualitative systematic review (RQ1)
	Existing DDSs have already positively influenced patient acceptability and improved rates of adherence across various disease and intervention types.

	To have the greatest impact, DDSs must be developed in a way that aligns with the needs of patients, clinicians, and pharmaceutical companies, and payers.
	Yes

	Booth, R. G., Strudwick, G., McBride, S., O’Connor, S., & Solano López, A. L. (2021).
	Theoretical
	Digital technologies increasingly affect nursing globally.

	Qualitative systematic review (RQ1)
	Slow progress in some areas has been due to lack of leadership and investment that supports nurses to champion and lead digital health initiatives.

	Nursing will continue to offer value and importance to healthcare systems in the coming decades.
	Yes

	Buh, A., Deonandan, R., Gomes, J., Krentel, A., Oladimeji, O., & Yaya, S. (2023).

	Conceptual
	[bookmark: sec002]The HIV/AIDS pandemic remains a significant public health issue, with sub-Saharan Africa (SSA) at its epicenter.

	
	[bookmark: sec004]From an initial pool of 12,538 papers, 45 were selected (30 for narrative synthesis and 15 for meta-analysis).

	ART adherence in SSA is influenced by seven key factors. Multiple interventions, either standalone or combined, have shown effectiveness in enhancing ART adherence.
	es

	Cady, P. (2021).
	Theoretical
	At its core, this research aimed to investigate the impact of system optimization leadership strategies.
	Quantitative quasi-experimental research design.
	A quasi-experimental pretest-post test research design was employed to investigate the impact of a systems thinking workshop on system performance.
	45 participants from a global medical technology firm participated in systems thinking simulation games, and scores were transferred.
	Yes

	Cahaya, N., Kristina, S. A., Widayanti, A. W., & Green, J. (2022).
	Conceptual
	
	Qualitative systematic review
	In all studies in this review, it was found that various health care professionals were found to act as people who provide interventions to people with schizophrenia.
	Of the 15 studies, 2 have no significant effect on increasing adherence in people with schizophrenia,
	No

	Chapman, S., Frostholm, L., Chalder, T., Graham, C., de Thurah, A., van Leeuwen, T., Pedersen, M. M., Carstensen, T., & Weinman, J. (2024).

	Theoretical
	We argue and present evidence below that the time when patients start a new treatment is a ‘critical period’ for nonadherence, because nonadherence at the point of initiating treatment may predispose patients to longer-term nonadherence.
	Qualitative systematic review
	We would propose that there are four broad categories of intervention which may be useful for preventing nonadherence and which further research could investigate: nonadherence deliverable by the direct healthcare team
	Preventing nonadherence before it becomes established may be achievable and could arguably yield greater benefit for patients, healthcare professionals, and healthcare systems.
	No

	Corral-Partearroyo, C., Sánchez-Viñas, A., Gil-Girbau, M., Peñarrubia-María, M. T., Aznar-Lou, I., Gallardo-González, C., Olmos-Palenzuela, M. D. C., & Rubio-Valera, M. (2022).

	Theoretical
	This paper presents the development and implementation strategy of the IMA intervention, as well as the process evaluation protocol embedded in a cluster-randomized controlled trial. (the IMA-cRCT)
	Mixed-Method
	We present the protocol for a mixed-methods process evaluation, incorporating both quantitative and qualitative methods to measure implementation and fidelity, and to explore the active mechanisms and interactions between the intervention, participants, and their context.
	N/A (trial study)
	Yes

	Emami, M., Haghdoost, A. A., Yazdi-Feyzabadi, V., & Mehrolhassani, M. H. (2023).
	Theoretical
	Dynamic, systemic planning and targeting in the health system require attention to all system components.
	Qualitative systematic review
	In health system analysis, key components were divided into 18 main categories and 45 sub-categories.
	In the present study, components related to all dimensions of the HS.
	No

	Faisal, S., Ivo, J., Tennant, R., Prior, K. A., Grindrod, K., McMillan, C., & Patel, T. (2021).
	Theoretical
	The purpose of this study was to explore factors affecting the implementation of a real-time adherence-monitoring, multidose-dispensing system in community pharmacies
	Mixed-method pilot study
	In our study, pharmacists perceived the value of real-time adherence data. They stated that this access would give them the confidence to address non-adherence issues with their patients.
	Products that offer real-time medication intake monitoring are valued by healthcare providers, especially pharmacists.
	Yes

	Friedberg, R. D., Neelley, M., Zucker, J., Hanna, A., Mendelsohn, A., Greenberger, A., & Dunevich, N. (2024).
	Conceptual
	This article focuses on the application of CBT to four medical conditions characterized by elevated levels of non-adherence: pill-swallowing difficulties.
	Qualitative systematic review
	Psychoeducational interventions are unobtrusive and straightforward techniques that can be readily implemented by CBT clinicians and pharmacists.
	The research literature examining non-adherence to medical regimens reveals several challenging issues.
	No

	Fusco, N., Sils, B., Graff, J.S., Kistler, K., & Ruiz, K. (2023).

	Conceptual
	To assess the relationship and factors associated with cost-sharing and (1) medication adherence, (2) clinical outcomes, (3) health care resource utilization (HRU), and (4) costs.
	Qualitative systematic review
	From 1,995 records screened, 79 articles were included. Most studies, 71 of 79 (90%), reported the relationship between cost-sharing and treatment adherence, persistence, and/or discontinuation; 16 (20%) reported data on cost-sharing and HRU or medication initiation, 11 (14%) on cost-sharing and health care costs, and 6 (8%) on cost-sharing and clinical outcomes.
	The published literature shows a consistent impact of higher cost-sharing on medication initiation and continuation.
	No

	Gentili, A., Failla, G., Melnyk, A., Puleo, V., Tanna, G. L. D., Ricciardi, W., & Cascini, F. (2022).

	Conceptual
	The aim of this systematic review is to summarize the evidence on the cost-effectiveness of digital health interventions and to assess whether the studies meet the established quality criteria.
	Qualitative systematic review
	Search identified 1,476 results, 552 of which were selected for abstract, and 35 were included in this review. The studies were heterogeneous in terms of countries (mostly conducted in upper- and upper-middle-income countries), the type of eHealth intervention, the method of implementation, and the reporting perspective.
	Findings on the cost-effectiveness of digital interventions have grown, suggesting a generally favorable effect on both costs and health outcomes.
	No

	Gil-Guillén, V. F., Balsa, A., Bernárdez, B., Valdés y Llorca, C., Márquez-Contreras, E., de la Haba-Rodríguez, J., Castellano, J. M., & Gómez-Martínez, J. (2022).
	Theoretical
	The objective of this project was to identify risk factors for non-adherence in rheumatology, oncology, and cardiology, and to examine potential interventions to improve adherence and their association with these risk factors.
	Qualitative systematic review
	A total of 439 articles/reviews were found in databases. Once the selection and classification criteria were applied, the experts selected a total of 140 articles/reviews at the end of phase 1 (rheumatology: 18, oncology: 25, cardiology: 10, and general: 87).
	
	No

	Glasgow, R. E. et al. (2021).
	Theoretical
	Nearly half of patients do not take their cardiovascular medications, resulting in increased mortality and healthcare costs.
	Quantitative pilot study
	The primary effectiveness outcome is medication adherence, defined by the proportion of days covered (PDC) using pharmacy refill data.
	N/A (Pilot study)
	Yes

	Gohil, S., Majd, Z., Sheneman, J. C., & Abughosh, S. M. (2022).
	Theoretical
	To summarize existing literature examining interventions to enhance medication adherence effectiveness in enhancing care for disease (IBD) patients.
	Qualitative systematic review
	Our systematic literature search identified 488 published articles. Seventeen studies, involving a total of 7,073 patients, were included.
	Multicomponent interventions have demonstrated the greatest success in promoting medication adherence among IBD patients.
	No

	González de León et al. (2022).
	Conceptual
	Non-adherence to medication is a major obstacle in the treatment of depressive disorders.
	Quantitative meta-analysis
	Forty-six trials (n = 24,324) were included. Pooled estimate indicates an increase in the probability of adherence to antidepressants at 6 months with the different types of interventions.
	Our findings indicate that interventions aimed at improving adherence to medication among adults with depressive disorders.

	Yes

	Gunter, Z., Lawson, N., & Bondarenka, C. (2022).
	Conceptual
	The primary objective of this study was to evaluate the impact of dose-tracking software on the number of inpatient pharmacies that redispensed medications.
	Quantitative prospective, pre-post implementation
	During the preimplementation period, 40,021 injectable doses were dispensed, and 9841 (24.6%) were documented as redispensed doses.
	The implementation of dose-tracking software resulted in a decrease in the percentage of redispensed injectable medications.
	Yes

	Hamad, M. M. E., & Bah, S. (2022).
	Theoretical
	To examine the effect of adopting EHRs on medication errors at the Royal Commission Hospital in Jubail, Saudi Arabia, a stage 6 hospital.
	Quantitative quasi-experimental time-series design
	The median number of medication orders per patient decreased significantly, from 22.76 before EHR implementation to 18.76 after implementation (p < 0.001).
	Contrary to expectations, this study found that an HIMSS Stage 6 hospital could experience an increase in medication errors following the implementation of EHRs.
	Yes

	Herrick, C. J., Humble, S., Hollar, L., Chang, S. H., Hunleth, J., McQueen, A., & James, A. S. (2021).
	Conceptual 
	Patients with chronic conditions, particularly diabetes mellitus, are at high risk for cost-related medication non-adherence. asking for samples has been documented among patients with chronic diseases.1, 3 Some of these
	Quantitative correlational
	There were no statistically significant differences between participants with and without diabetes on sex, race/ethnicity, or marital status, but those with diabetes were older than individuals without diabetes.
	Patients with chronic conditions, particularly diabetes mellitus, are at high risk for cost-related medication non-adherence.
	Yes

	Imeri, H., Toth, J., Arnold, A., & Barnard, M. (2022).
	Theoretical
	The objective of this systematic review was to determine the utilization of the TTM to predict or improve medication adherence in patients with chronic conditions.
	Qualitative systematic review
	Ten studies were included in the final data synthesis of this review. Eight of the reviewed studies supported the utility of TTM for predicting or improving medication adherence in patients with chronic conditions, while two found no significant improvement in medication adherence after a TTM-based intervention.
	This systematic review provides an overview of the utility of TTM in predicting and improving medication adherence in patients with chronic conditions.
	No

	Insani, W. N., Zakiyah, N., Puspitasari, I. M., Permana, M. Y., Parmikanti, K., Rusyaman, E., & Suwantika, A. A. (2025).
	 Theoretical
	This study aimed to systematically review the economic impact of DHT interventions on medication safety and to examine methodological challenges, thereby informing future research directions.
	Qualitative systematic review
	We included 13 studies that assessed the cost-effectiveness (n = 9, 69.2%), cost-benefit (n = 3, 23.1%), and cost-utility (n = 1, 7.7%) of DHT for improving medication safety.
	DHT interventions are economically viable to improve medication safety, with a substantial reduction in ADEs and medication errors.
	No

	Jansen, E. M., van de Hei, S. J., Dierick, B. J., Kerstjens, H. A., Kocks, J. W., & van Boven, J. F. (2021).
	Theoretical
	The aim of this review is to provide a narrative overview of both the extent of medication non-adherence, its clinical and economic consequences.
	Qualitative systematic review
	Persistence with asthma/COPD therapy is most frequently measured by determining the frequency of pharmacy medication refills. Yet refill records do not differentiate between the end of a treatment period and the moment of discontinuation.
	In conclusion, medication non-adherence is prevalent in patients with asthma and COPD and places a high burden on patients and societies around the world.
	No

	Juba, O. O., Olumide, A. F., David, J. I., & Adekunle, K. A. (2024).
	Theoretical
	This paper examines the use case and functionality of technology supporting domiciliary care for older people.
	Qualitative systematic review
	Automation can be used to alleviate caregiver burden and enhance patient safety among older adults living independently. 
	This paper provides insights into the economic and social benefits of technology-enabled domiciliary care, drawing on a literature review and case studies.
	No

	Kulkov, I., Ivanova-Gongne, M., Bertello, A., Makkonen, H., Kulkova, J., Rohrbeck, R., & Ferraris, A. (2023).
	Theoretical
	In this study, we draw on modern literature and illustrative cases to identify patterns of technological value creation in the healthcare industry, with the goal of developing an understanding of the challenges and opportunities for technology entrepreneurs.
	Qualitative systematic review
	First, potential customers of healthcare services, such as physicians or patients, may not even assume that standard medical procedures or business processes can be performed in a new, atypical way (Tortorella, Saurin, Fogliatto, Rosa, Tonetto, & Magrabi, 2020). rates, helping invent previously inaccessible medicine, and improving rehabilitation processes.
	We conclude the article by outlining practical implications at the micro-level (i.e., patient advocacy and technology-enabled engagement strategies.
	No

	Loots, E., Goossens, E., Vanwesemael, T., Morrens, M., Van Rompaey, B., & Dilles, T. (2021).
	Theoretical
	The aim of this systematic review and meta-analysis was to compare the effectiveness of interventions to improve medication adherence in patients with schizophrenia or bipolar disorders.
	Qualitative systematic review
	A total of 4238 participants, ranging from 30 to 1268 per study, were included. Of the total sample, 2967 patients (70%) were diagnosed with schizophrenia or schizoaffective or schizoid disorders, and 1271 patients (30%) were diagnosed with bipolar disorder.
	Our review is the first to provide a synthesis of the effectiveness of interventions aiming to improve medication adherence in patients with schizophrenia or bipolar disorders. strategies.
	No
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[bookmark: _Toc130372407]Appendix B: DHA Review Question(s) Search Log
	Database or location name
	Search terms
	Results
	Notes

	PubMed
	medication nonadherence”
	23,145
	The search was limited to the period from January 2020 to March 2025. The purpose of this timeframe was to ensure the relevance of the articles to the topic of study and the rigor of the review. 

	Web of Science
	targeted strategy”
	12,313
	The search was limited to the period from January 2020 to March 2025. The purpose of this timeframe was to ensure the relevance of the articles to the topic of study and the rigor of the review. 

	SCOPUS
	cost-reduction
	1,892
	The search was limited to the period from January 2020 to March 2025. The purpose of this timeframe was to ensure the relevance of the articles to the topic of study and the rigor of the review. 

	EBSCO Host and Database
	chronic medication nonadherence
	10,963
	The search was limited to the period from January 2020 to March 2025. The purpose of this timeframe was to ensure the relevance of the articles to the topic of study and the rigor of the review. 

	PubMed
	web-based management
	8,932
	The search was limited to the period from January 2020 to March 2025. The purpose of this timeframe was to ensure the relevance of the articles to the topic of study and the rigor of the review. 

	Web of Science
	preventable spending”

	
	The search was limited to the period from January 2020 to March 2025. The purpose of this timeframe was to ensure the relevance of the articles to the topic of study and the rigor of the review. 

	EBSCO Host and Database
	system-based
	7,253
	The search was limited to the timeframe between January 2020 and March 2025. The purpose of this timeframe was to ensure the relevance of the articles with regard to the topic of study and to ensure the rigor of the review. 

	PubMed
	medication adherence
	11,235
	The search was limited to the timeframe between January 2020 and March 2025. The purpose of this timeframe was to ensure the relevance of the articles with regard to the topic of study and to ensure the rigor of the review. 

	SCOPUS
	clinic costs
	23,873
	The search was limited to the timeframe between January 2020 and March 2025. The purpose of this timeframe was to ensure the relevancy of the articles with regard to the topic of study and to ensure the rigor of the review. 
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Appendix C: DHA Appraisal Results Log	Comment by Kristin W: There is 1 too many sources in this table (30 instead of 29). Remove the one not used for your thematic analysis.	Comment by Kristin W: Appendix D has the right number of sources so just make sure the ones in Appendix C match those in D.
	0BAuthor, date, and title
	1BEvidence level and quality rating
	2BFocus: HSO type, research domain, and specific problem being addressed
	3BFindings that help answer the review question(s)
	4BMetrics and measures, if used
	5BSource limitations

	Al-Arkee, S., Mason, J., Lane, D. A., Fabritz, L., Chua, W., Haque, M. S., & Jalal, Z. (2021). 
	Level III
Quality A/B (High/Good)


	The Cochrane risk of bias tool was used to assess 16 randomized controlled trials (RCTs), and a meta-analysis was performed for clinical outcomes, identifying 12 RCTs that reported medication adherence. 
	Theme Three: Web-based management programs can improve medication adherence and reduce operational costs to medical clinics.
	PRISMA
	Ill-defined usability and effectiveness in app characteristics.

	Babel, A., Taneja, R., Mondello Malvestiti, F., Monaco, A., & Donde, S. (2021).

	Level III
Quality A/B 
(High/Good)
	Inclusion criteria for the search terms were used to select articles from scholarly databases relevant to the study.
	Theme Three: Web-based management programs can improve medication adherence and reduce operational costs to medical clinics. 
	PRISMA
	The use of AI in medication adherence during the COVID-19 pandemic was not the focus of our paper, and the current literature does not reflect the potentially rapid advancement of AI-assisted technology.

	Baryakova, T. H., Pogostin, B. H., Langer, R., & McHugh, K. J. (2023). 

	Level III
Quality A/B (High/Good)
	Formulating a pharmaceutical in a drug delivery system (DDS) is a promising alternative that can directly mitigate many common impediments to adherence, including frequent dosing, adverse effects, and delayed onset of action.
	The next generation of systems has the potential to instate an even more radical paradigm shift by, for example, permitting oral delivery of biomacromolecules, allowing for autonomous dose regulation and enabling several doses to be mimicked with a single administration. 
	Narrative Review 
	Restricted to a narrative review alone.

	Booth, R. G., Strudwick, G., McBride, S., O’Connor, S., & Solano López, A. L. (2021). 
	Level III
Quality A/B (High/Good)
	Nurses entering the profession today will undoubtedly witness substantive disruption and change from digital technology by the time they are mid-career er text
	Without proactive strategic self-reflection, planning, and action, nursing will fail to control its trajectory across the chasm separating the past, present, and future of practice.
	Narrative Review 
	Restricted to a narrative review alone.

	Bottani, E., Bellini, V., Mordonini, M., Pellegrino, M., Lombardo, G., Franchi, B., Craca, M., & Bignami, E. (2023). 
	Level III
Quality A/B (High/Good)
	Enter text
	[bookmark: sec031]The barriers and facilitators to ART adherence in SSA countries can be categorized into seven primary factors: patient-related, health system-related, medication-related, stigma-related, poor mental health, socioeconomic, and socio-cultural factors. 
	Gantt Charts
	Not being able to transform these results into intelligent tools that can be used in daily practice has been recognized as one of the major limitations that currently hinder the use of these technologies in medicine.

	Buh, A., Deonandan, R., Gomes, J., Krentel, A., Oladimeji, O., & Yaya, S. (2023). 

	Level I
Quality A (High)
	ART adherence in SSA is influenced by seven key factors. Multiple interventions, either standalone or combined, have shown effectiveness in enhancing ART adherence. 
	From an initial pool of 12,538 papers, 45 were selected (30 for narrative synthesis and 15 for meta-analysis). 
	A comprehensive review was conducted on studies examining barriers to ART adherence and interventions to boost adherence among HIV-positive adults aged 15 and above in SSA, published from January 2010 onwards. 
	However, our review is limited by the inclusion of some cohort studies, which may bias the overall effect estimate due to unmeasured confounding that was not adjusted for in the multivariable analysis. 
[bookmark: sec030]

	Cady, P. (2021). 
	Level III
Quality A/B (Good)
	This research was undertaken to explore the extent to which system optimization leadership strategies, such as innovation, collaboration, and data-driven decision-making, affect financial and quality performance in organizations
	45 participants from a global medical technology firm participated in systems thinking simulation games, and scores were transferred. To a summary sheet to view team performance.
	A quasi-experimental pretest-post test research design was employed to investigate the impact of a systems-thinking workshop and a strategy discussion on system performance. T
	Helpful recommendations for leadership practice and future research are presented with the goal of optimizing whole systems, rather than just their parts.

	Al Meslamani, A. Z. (2024). 




	Level III
Quality A/B (Good)
	This editorial examines the extent to which current literature addresses the role of policy changes in enhancing medication adherence and whether a comprehensive understanding of the impact of policy reforms on adherence exists. 
	Attempts to categorize these interventions reveal a spectrum of approaches targeting different aspects of adherence.
	Addressing medication non-adherence requires an approach that combines multiple strategies. These strategies encompass simplifying medication regimens, reducing barriers, leveraging technological advancements, and applying behavioral economics principles. 
	Limited to a systematic review. 

	Cahaya, N., Kristina, S. A., Widayanti, A. W., & Green, J. (2022). 
	Level III
Quality A/B (High/Good)
	In all studies in this review, it was found that various health care professionals, such as psychiatrists, psychologists, mental nurses, and pharmacists, were found to act as people who provide interventions to people with schizophrenia.
	This review concentrates on studies that used a randomized trial or randomized controlled trial design. As a result, the possibility of intervention using designs developed by others, such as quasi-experimental or non-randomized studies, is not covered in this review. In the future, it is hoped that there will be not only quantitative research but also research with qualitative study designs to evaluate the effectiveness of interventions that have been given
	PRISMA
	Qualitative systematic review

	Chapman, S., Frostholm, L., Chalder, T., Graham, C., de Thurah, A., van Leeuwen, T., Pedersen, M. M., Carstensen, T., & Weinman, J. (2024). 

	Level III
Quality A/B (High/Good)
	Preventing nonadherence before it becomes established may be achievable and could arguably yield  greater benefit for patients, healthcare professionals, and healthcare systems. Although there are many insights into how, why, and when it might be possible to prevent nonadherence from existing practice and research on nonadherence, there is a dearth of evidence explicitly addressing these topics. We need a better understanding of the determinants of early nonadherence, the development, testing, and implementation of effective tools to identify the risk of nonadherence, and appropriate theory-driven interventions to reduce this risk. 
	We would propose that there are four broad categories of intervention which may be useful for preventing nonadherence and which further research could investigate: Population-level interventions delivered to patients and healthy individuals; Interventions at the point of prescription targeting all patients receiving a particular medication. 



	PRISMA
	Qualitative systematic review

	Corral-Partearroyo, C., Sánchez-Viñas, A., Gil-Girbau, M., Peñarrubia-María, M. T., Aznar-Lou, I., Gallardo-González, C., Olmos-Palenzuela, M. D. C., & Rubio-Valera, M. (2022). 

	Level III
Quality A (High)
	 This paper presents the development and implementation strategy of the IMA intervention and the process evaluation protocol embedded in a cluster randomized controlled trial (the IMA-cRCT) to understand and interpret the outcomes of the trial and comprehend the extent of implementation and fidelity, the active mechanisms of the IMA intervention, and in what context the intervention is implemented and works.
	 This paper presents the development and implementation strategy for the IMA intervention and the process evaluation protocol embedded in a cluster-randomized controlled trial (the IMA-cRCT) to understand and interpret the trial's outcomes and to assess the extent of implementation and fidelity.
	We present the protocol for a mixed-methods process evaluation that combines quantitative and qualitative methods to assess implementation and fidelity across the intervention, participants, and their context. operative records, patient clinical records, and participant feedback questionnaires
	N/A (trial study)

	Emami, M., Haghdoost, A. A., Yazdi-Feyzabadi, V., & Mehrolhassani, M. H. (2023). 

	Level III
Quality A/B (High/Good)
	The dynamic and systemic planning and targeting in the health system require attention to all the system's components and investigation of their causal relationships to form a clear view of the system. Therefore, the present study was designed to identify the system's comprehensive dimensions within a specific framework.

	In the present study, components related to all dimensions of HS, such as population health, demographics, high-risk behaviors and risk factors, and the health status of the population, service delivery (prevention services, medical services, palliative and rehabilitation services, were identified that policymakers and planners should consider improving the HS in a causal network dynamically.
	Qualitative systematic review
	Qualitative systematic review

	Faisal, S., Ivo, J., Tennant, R., Prior, K. A., Grindrod, K., McMillan, C., & Patel, T. (2021). 

	Level III
Quality A/B (High/Good)
	The purpose of this study was to explore factors affecting the implementation of a real-time adherence-monitoring, multidose-dispensing system in community pharmacies. A mixed-methods study was conducted with pharmacy staff who packaged and dispensed medications in smart, multidose packages and monitored real-time medication intake via a web portal. 
	Products that offer real-time medication intake monitoring are valued by healthcare providers, especially pharmacists. However, essential determinants related to pharmacy workflow—along with patients and product factors
	Mixed-method pilot study
	

	Friedberg, R. D., Neelley, M., Zucker, J., Hanna, A., Mendelsohn, A., Greenberger, A., & Dunevich, N. (2024). 

	Level III
Quality A/B (Good)
	Psychoeducational interventions are unobtrusive and straightforward techniques that can be readily implemented by CBT clinicians and pharmacists. For example, pharmacists, nurses, and physician assistants could be trained in psychoeducational procedures for pill swallowing
	
	Qualitative systematic review
	Qualitative systematic review

	Fusco, N., Sils, B., Graff, J.S., Kistler, K., & Ruiz, K. (2023). 

	Level III
Quality A (High Quality)
	To assess the relationship and factors associated with cost-sharing and (1) medication adherence, (2) clinical outcomes, (3) health care resource utilization (HRU), and (4) costs.
	Today’s cost-containment environment should carefully consider the broader impacts of cost-sharing on treatment adherence, clinical outcomes, resource use, and total costs. It may be that cost-sharing is a blunt rather than precise tool to curb healthcare costs, affecting both necessary and unnecessary use.
	Qualitative systematic review
	Qualitative systematic review

	Gentili, A., Failla, G., Melnyk, A., Puleo, V., Tanna, G. L. D., Ricciardi, W., & Cascini, F. (2022). 

	Level III
Quality A (High Quality)
	The aim of this systematic review is to summarize the evidence on the cost-effectiveness of digital health interventions and to assess whether the studies meet the established quality criteria.
	Search identified 1,476 results, 552 of which were selected for abstract, and 35 were included in this review. The studies were heterogeneous in terms of countries (mostly conducted in upper- and upper-middle-income countries), the type of eHealth intervention, the method of implementation, and the reporting perspective. 
	Qualitative systematic review
	Further research, using a standardized approach, is needed to systematically analyze incremental cost-effectiveness ratios, costs, and health benefits.

	Gil-Guillén, V. F., Balsa, A., Bernárdez, B., Valdés y Llorca, C., Márquez-Contreras, E., de la Haba-Rodríguez, J., Castellano, J. M., & Gómez-Martínez, J. (2022). 
	Level III
Quality A (High Quality)
	A total of 439 articles/reviews were found in databases. Once the selection and classification criteria were applied, the experts selected a total of 140 articles/reviews at the end of phase 1 (rheumatology: 18; oncology: 25; cardiology: 10; and general: 87). 
	This study describes specific non-adherence risk factors in rheumatology, oncology, and cardiology, as well as shared risk factors. It also provides a summary of interventions that can be implemented as potential strategies to improve adherence.

	Although no individual intervention has been identified with significant confidence in improving adherence in general, it is possible to design maps that interrelate risk factors and interventions, or multifaceted interventions.
	Qualitative systematic review

	Glasgow, R. E., Knoepke, C. E., Magid, D., Grunwald, G. K., Glorioso, T. J., Waughtal, J., Marrs, J.C., Bull, S. & Ho, P. M. (2021).
	Level III
Quality A/B (High/Good)
	The primary effectiveness outcome is medication adherence, defined as the proportion of days covered (PDC) based on pharmacy refill data. Implementation outcomes are assessed using the RE-AIM framework, with particular focus on reach, implementation consistency, adaptations, cost, and maintenance/sustainability. 
	Nearly half of patients do not take their cardiovascular medications as prescribed. Mobile and digital technologies for health promotion and disease self-management offer an opportunity to adapt behavioral “nudges” via ubiquitous mobile phones to facilitate medication adherence.
	The project has limitations, including limited power to detect some subgroup effects, medication complications (such as bleeding), and longer-term outcomes (such as myocardial infarction). 
	N/A (pilot study)

	Gohil, S., Majd, Z., Sheneman, J. C., & Abughosh, S. M. (2022).
	Level III
Quality A/B (High/Good)
	To summarize existing literature examining interventions to enhance medication adherence and their effectiveness in enhancing care for inflammatory bowel disease (IBD) patients.

	Our systematic literature search identified 488 published articles. Seventeen studies, involving a total of 7,073 patients, were included. Of 17 interventions, 5 were classified as educational, 8 as multicomponent, 3 as behavioral, and 1 as cognitive-behavioral. devices/pill dispensing systems.
	There is literature on numerous interventions with different approaches to enhance medication adherence among patients with IBD. A summary of recent intervention types and their success in promoting adherence can provide valuable insights to aid the development of more effective interventions, ultimately improving health outcomes and patient quality of life.
	Qualitative systematic review

	González de León, B., del Pino-Sedeno, T., Serrano-Pérez, P., Rodríguez Álvarez, C., Bejarano-Quisoboni, D., & Trujillo-Martín, M. M. (2022).
	Level III
Quality A (High Quality)
	Forty-six trials (n = 24,324) were included. Pooled estimate indicates an increase in the probability of adherence to antidepressants at 6 months with the different types of interventions (OR 1.33; 95% CI: 1.09 to 1.62). The improvement in adherence is observed in 3 months (OR 1.62, 95% CI: 1.25 to 2.10), but it is attenuated at 12 months (OR 1.25, 95% CI: 1.02 to 1.53). Selected articles show methodological differences. 
	Our findings indicate that interventions aimed at improving adherence to medication among adults with depressive disorders are effective up to six months. However, the evidence on the effectiveness of long-term adherence is insufficient, underscoring the need for further research.
	The evidence shows that collaborative care is effective in improving adherence. In this respect, a multi-professional approach to patient care was more effective than primary or mental healthcare teams. 
	Quantitative meta-analysis

	Gunter, Z., Lawson, N., & Bondarenka, C. (2022).
	Level III
Quality A (High Quality)
	The primary objective of this study was to evaluate the impact of dose-tracking software on the number of inpatient pharmacies that redispensed medications and the frequency of nursing requests for missing medications. Secondary objectives included pharmacy staff satisfaction with dose-tracking software, its impact on workflow and patient safety, and compliance with dose-track scanning.
	 During the pre-implementation period, 40,021 injectable doses were dispensed, of which 9,841 (24.6%) were documented as redispensed. Following the implementation of dose tracking, a total of 42,975 injectable doses were dispensed, of which 9,839 (22.9%) were redispensed. .
	The implementation of dose-tracking software decreased the percentage of redispensed injectable medications.
	

	Hamad, M. M. E., & Bah, S. (2022).
	Level III
Quality A/B (High/Good)
	To examine the effect of adopting EHRs on medication errors at the Royal Commission Hospital in Jubail, Saudi Arabia, a Health Information Management System Society (HIMSS) stage 6 hospital.
	The median number of medication orders per patient decreased significantly, from 22.76 before EHR implementation to 18.76 after implementation (p < 0.001). The median number of incidents per patient increased significantly from 0.029 before to 0.040 after implementation (p = 0.004). The qualitative analysis of the processes involved in medication management helped explain these changes.
	Contrary to expectations, this study found that an HIMSS Stage 6 hospital could experience an increase in medication errors after implementing EHRs. Qualitative analysis revealed that the increase in medication error reporting rates could be attributed to improved detection following enhancements to the medication management process.
	One of the main limitations of this study was the manual documentation of pharmacist interventions before EHR implementation; as such, data were not available for comparison with interventions after EHR implementation (which were recorded in the system). 

	Herrick, C. J., Humble, S., Hollar, L., Chang, S. H., Hunleth, J., McQueen, A., & James, A. S. (2021).
	Level III
Quality A (High)
	 We conducted bivariate comparisons of participants with and without self-reported diabetes using Student’s t-test for continuous variables and chi-square or Fisher’s exact test for categorical variables
	Patients with chronic conditions, particularly diabetes mellitus, are at high risk for cost-related medication non-adherence. Cost-coping behaviors, including cutting back on basic needs, skipping doses of medication, or asking for samples, have been documented among patients with chronic diseases. 
	Quantitative correlational
	Cost conversations are important and acceptable within the clinical encounter and must address both basic needs and medication. Future studies should elucidate the trade-offs among food, medical supplies, and medications for individuals with diabetes and assess the acceptability and impact of novel methods to address cost coping.

	Imeri, H., Toth, J., Arnold, A., & Barnard, M. (2022).
	Level III
Quality A/B (High Quality)
	The Downs and Black checklist
	The objective of this systematic review was to determine the utilization of the TTM to predict or improve medication adherence in patients with chronic conditions.
	The Downs and Black checklist
	TTM can be a useful basis for interventions, as it supports tailoring by identifying patients' current stage in the process of making a health behavior decision and providing guidance on which specific processes of change can help the patient move through the stages to adopt the health behavior. 

	Insani, W. N., Zakiyah, N., Puspitasari, I. M., Permana, M. Y., Parmikanti, K., Rusyaman, E., & Suwantika, A. A. (2025). 
	Level III
Quality A (High)
	This study aimed to systematically review the economic impact of DHT interventions on medication safety and to examine methodological challenges, thereby informing future research directions.
	The objective of this project was to identify risk factors for non-adherence in rheumatology, oncology, and cardiology, and to examine potential interventions to improve adherence and their association with these risk factors. 
	We adopted the Panel on Cost-Effectiveness in Health and Medicine's recommendations for data extraction. A narrative analysis was conducted to synthesize clinical and economic outcomes. The quality of reporting for the included studies was assessed using the CHEERS (Consolidated Health Economic Evaluation Reporting Standards) guidelines.
	Although no individual intervention has been identified with significant confidence in improving adherence in general, it is possible to design maps that interrelate risk factors and interventions, or multifaceted interventions.


	Jansen, E. M., van de Hei, S. J., Dierick, B. J., Kerstjens, H. A., Kocks, J. W., & van Boven, J. F. (2021).
	Level III
Quality A/B (High Quality)
	Persistence with asthma/COPD therapy is most commonly measured by the frequency of medication refills. Yet, refill records do not differentiate between the end of a treatment period and the moment of discontinuation. Therefore, this method may overestimate the persistence rates. determining the true rates of adherence.
	The aim of this review is to provide a narrative overview of the extent of medication non-adherence, its clinical and economic consequences, and potential solutions, with a focus on the recently developed smart inhalers.
	PRISMA
	Given the scarcity of evidence, future clinical trials are needed that include robust economic outcomes and cost-effectiveness analyses. 

	Juba, O. O., Olumide, A. F., David, J. I., & Adekunle, K. A. (2024).
	Level III
Quality A/B (High/Good)
	This paper provides insights into the economic and social benefits of technology-enabled domiciliary care, drawing on a literature review and case studies.
	This paper examines the use case and functionality of technology supporting domiciliary care for older people, from enhancing independent living capacity to reducing health system costs by improving the safety of both caregivers and older adults.
	Qualitative systematic review
	This paper provides insights into the economic and social benefits of technology-enabled domiciliary care, drawing on a literature review and case studies.

	Kulkov, I., Ivanova-Gongne, M., Bertello, A., Makkonen, H., Kulkova, J., Rohrbeck, R., & Ferraris, A. (2023).
	Level III
Quality A/B (High/Good)
	We conclude the article by outlining the practical implications at the micro-level (i.e., patient advocacy and technology-enabled engagement strategies), meso-level (i.e., digital health solutions and motivation for collaboration), and macro-level (i.e., trust-building and infrastructure development).
	In this study, we draw on modern literature and illustrative cases to identify patterns of technological value creation in the healthcare industry, with the goal of developing an understanding of the challenges and opportunities for technology entrepreneurs. 
	First, potential customers of healthcare services, such as physicians or patients, may not even assume that standard medical procedures or business processes can be performed in a new, atypical way. 
	It is worth paying more attention to practical steps and concrete recommendations for technology entrepreneurs when working with healthcare industry representatives. 

	Loots, E., Goossens, E., Vanwesemael, T., Morrens, M., Van Rompaey, B., & Dilles, T. (2021).
	Level III
Quality A (High)
	Our review is the first to provide a synthesis of the effectiveness of interventions aiming to improve medication adherence in patients with schizophrenia or bipolar disorders. Successful interventions used a combination of educational and behavioral strategies. 
	A total of 4238 participants, ranging from 30 to 1268 per study, were included. Of the total sample, 2967 patients (70%) were diagnosed with schizophrenia or schizoaffective or schizophrenic disorders, and 1271 patients (30%) were diagnosed with bipolar disorder. 
	The aim of this systematic review and meta-analysis was to compare the effectiveness of interventions to improve medication adherence in patients with schizophrenia or bipolar disorders.
	Our findings underscore the need for future studies to employ mixed interventions. These interventions, which incorporate elements of education, motivational interviewing, and medication self-management, assess adherence rates by utilizing a combination of measurement tools during extended follow-up periods. 
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Author(s) and date
	Key Findings and Initial Codes
	Code List for Theme Development

	Al-Arkee, S., Mason, J., Lane, D. A., Fabritz, L., Chua, W., Haque, M. S., & Jalal, Z. (2021). 
	12 RCTs reporting medication adherence.
	Web-based management programs


	Babel, A., Taneja, R., Mondello Malvestiti, F., Monaco, A., & Donde, S. (2021). 
	The use of AI may be key to understanding the complex interplay of factors that underlie medication non-adherence in NCD patients. AI and AI-assisted interventions aim to enhance communication between patients and physicians, monitor medication adherence, and empower patients, ultimately increasing adherence levels and potentially leading to improved clinical outcomes and enhanced quality of life for NCD patients. 
	Patient Education of AI and AI-assistive Technologies in Healthcare.

	Baryakova, T. H., Pogostin, B. H., Langer, R., & McHugh, K. J. (2023). 

	To have the greatest impact, drug delivery systems must be developed in a way that aligns with the needs of patients, clinicians, pharmaceutical companies, and payers. 
	Drug delivery Minimizes Barriers Leading to Medication Nonadherence.

	Booth, R. G., Strudwick, G., McBride, S., O’Connor, S., & Solano López, A. L. (2021). 
	To have the greatest impact, drug delivery systems must be developed in ways that align with the needs of patients, clinicians, pharmaceutical companies, and payers. Whereas patients and clinicians typically want to achieve the best health outcomes with the fewest side effects (which should factor in the patient’s ability to adhere to the prescribed dosing regimen), Pharmaceutical companies seek profit, and payers aim to balance cost and patient benefits.
	Nurses Adjust to Digital Technologies System Migration.

	Buh, A., Deonandan, R., Gomes, J., Krentel, A., Oladimeji, O., & Yaya, S. (2023). 
	Forty-five participants were selected based on the inclusion criteria, and semi-structured interviews were conducted. The data were then analyzed.
	Comprehensive Strategies


	Cady, P. (2021). 
	This research was conducted to investigate the impact of system optimization leadership strategies, including innovation, collaboration, and data-driven decision-making, on financial and quality performance in organizations. 
	Data-driven Decision-Making Affects Healthcare’s Financial Outlook.

	Al Meslamani, A. Z. (2024). 
	Addressing medication non-adherence requires an approach that combines multiple strategies.
	Multiple Strategic Approach

	Aremu, T. O., Oluwole, O. E., Adeyinka, K. O., & Schommer, J. C. (2022). 
	Patients’ adherence to medications is a key factor in achieving improved health outcomes and overall well-being.
	Medication Nonadherence Impacts Patient Outcomes

	Cahaya, N., Kristina, S. A., Widayanti, A. W., & Green, J. (2022).

	Interventions using various strategies have the potential to reduce medication nonadherence in schizophrenic patients, enabling them to be used as adjunctive therapy
	Mental Health Intervention Strategies


	Chapman, S., Frostholm, L., Chalder, T., Graham, C., de Thurah, A., van Leeuwen, T., Pedersen, M. M., Carstensen, T., & Weinman, J. (2024). 
	Preventing nonadherence before it becomes established may be achievable and could arguably yield greater benefit for patients, healthcare professionals, and healthcare systems.
	Preventive Approach Improves Patient Medication Adherence


	Corral-Partearroyo, C., Sánchez-Viñas, A., Gil-Girbau, M., Peñarrubia-María, M. T., Aznar-Lou, I., Gallardo-González, C., Olmos-Palenzuela, M. D. C., & Rubio-Valera, M. (2022). 
	We present the protocol for a mixed-methods process evaluation, incorporating both quantitative and qualitative methods to measure implementation and fidelity, as well as to explore the active mechanisms and interactions between the intervention, participants, and their context.
	Medication Nonadherence Requires a Complex Multidisciplinary Approach


	Emami, M., Haghdoost, A. A., Yazdi-Feyzabadi, V., & Mehrolhassani, M. H. (2023). 
	The efficiency of the payment system to providers, strategic purchase of services, and tariffs are also important issues in this dimension. 
	Patient Systems Economic Factors


	Faisal, S., Ivo, J., Tennant, R., Prior, K. A., Grindrod, K., McMillan, C., & Patel, T. (2021). 
	It is recommended that older adults use technology to improve their medication adherence.
	Smart Assistive Technology helps seniors manage medication.

	Friedberg, R. D., Neelley, M., Zucker, J., Hanna, A., Mendelsohn, A., Greenberger, A., & Dunevich, N. (2024). 
	Dismantling studies that identify the most active intervention ingredients that produce gains in adherence are needed.
	Intervention Success Factors and Barriers

	Fusco, N., Sils, B., Graff, J. S., Kistler, K., & Ruiz, K. (2023). 
	The published literature consistently shows a negative impact of higher cost-sharing on medication initiation and continuation, with greater cost-sharing associated with poorer medication adherence. 
	Cost-sharing and Medication Nonadherence-related Factors.


	Gentili, A., Failla, G., Melnyk, A., Puleo, V., Tanna, G. L. D., Ricciardi, W., & Cascini, F. (2022). 
	Findings on the cost-effectiveness of digital interventions have grown, suggesting a generally favorable effect on both costs and health outcomes.
	Cost-effective Digital Interventions


	Gil-Guillén, V. F., Balsa, A., Bernárdez, B., Valdés y Llorca, C., Márquez-Contreras, E., de la Haba-Rodríguez, J., Castellano, J. M., & Gómez-Martínez, J. (2022). 
	The objective of this project was to identify risk factors for non-adherence in rheumatology, oncology, and cardiology, and to examine potential interventions to improve adherence and their association with these risk factors. The project was developed in three phases and carried out by a Steering Committee comprising experts in rheumatology, oncology, cardiology, general medicine, and hospital and community pharmacy.
	Screening Tools Risk Factors Improve Medication Adherence.

	Glasgow, R. E., Knoepke, C. E., Magid, D., Grunwald, G. K., Glorioso, T. J., Waughtal, J., Marrs, J.C., Bull, S., & Ho, P. M. (2021).
	The primary effectiveness outcome is medication adherence, defined as the proportion of days covered (PDC) based on pharmacy refill data. Implementation outcomes are assessed using the RE-AIM framework, with particular focus on reach, implementation consistency, adaptations, cost, and maintenance/sustainability.
	Healthcare Organizations Utilize and Implement Feasible Interventions


	Gohil, S., Majd, Z., Sheneman, J. C., & Abughosh, S. M. (2022).
	There is literature on numerous interventions with different approaches to enhance medication adherence among patients with IBD.
	Intervention Differentiation Strategies


	González de León, B., del Pino-Sedeno, T., Serrano-Pérez, P., Rodríguez Álvarez, C., Bejarano-Quisoboni, D., & Trujillo-Martin, M. M. (2022).
	Our findings indicate that interventions aimed at improving adherence to medication among adults with depressive disorders are effective for up to six months. However, the evidence on the effectiveness of long-term adherence is insufficient, underscoring the need for further research.
	Medication Nonadherence Improves Depressive Disorders.

	Gunter, Z., Lawson, N., & Bondarenka, C. (2022).
	 During the preimplementation period, 40,021 injectable doses were dispensed, of which 9841 (24.6%) were documented as redispensed. Following the implementation of dose tracking, a total of 42,975 injectable doses were dispensed, of which 9,839 (22.9%) were redispensed. The count of medication messages was 10,661 in the pre-period and 11,475 in the post-period. The data were normalized using the case mix index (CMI) and patient days to account for variation in severity of illness.
	Dose Tracking Software tracks Medication Adherence.

	Hamad, M. M. E., & Bah, S. (2022).
	Contrary to expectations, this study found that an HIMSS Stage 6 hospital could experience an increase in medication errors after implementing EHRs. Qualitative analysis revealed that the increase in medication error reporting rates could be attributed to improved detection following enhancements to the medication management process. This has implications for interpreting quality metrics as hospitals mature in terms of their EHR implementation.
	EHR Systems Implementation help reduce Medication Errors

	Herrick, C. J., Humble, S., Hollar, L., Chang, S. H., Hunleth, J., McQueen, A., & James, A. S. (2021).
	To our knowledge, this is the first report of cost-coping and cost-conversation strategies among individuals with multiple chronic conditions, comparing participants with and without diabetes. Most strikingly, while individuals with diabetes were more likely to have private insurance or Medicare, they were still more likely to report spending less on basic needs to pay for medications
	Tailored Coping and Cost-savings Strategies 

	Imeri, H., Toth, J., Arnold, A., & Barnard, M. (2022).
	This systematic review provides an overview of the utility of TTM in predicting and improving medication adherence in patients with chronic conditions. Although TTM-based interventions in patients with low or moderate medication adherence were effective, there were few studies identified, suggesting the need for further research
	Trans-Theoretical Model of Change for Medication Adherence Upgrades.

	Insani, W. N., Zakiyah, N., Puspitasari, I. M., Permana, M. Y., Parmikanti, K., Rusyaman, E., & Suwantika, A. A. (2025). 
	DHT interventions are economically viable to improve medication safety, with a substantial reduction in ADEs and medication errors. Future studies should prioritize incorporating alert compliance tracking, ADE and error severity classification, and evaluation of indirect costs, thereby increasing clinical benefits and economic viability.
	Digital Health Technologies Improve Medication Adherence Rates.

	Jansen, E. M., van de Hei, S. J., Dierick, B. J., Kerstjens, H. A., Kocks, J. W., & van Boven, J. F. (2021).
	Given the scarcity of evidence, future clinical trials are needed that include robust economic outcomes and cost-effectiveness analyses. Clinical outcomes should furthermore include exacerbation rate, the clinical stability of patients, whether inflammatory biomarkers change when adherence rates change, and whether loss of lung function can be prevented 
	Smart Inhaler usage is Key to Managing Medication Nonadherence.


	Juba, O. O., Olumide, A. F., David, J. I., & Adekunle, K. A. (2024).
	The challenges associated with this sector, in terms of widespread technology adoption and its implications for ethics, advocate for simple designs, robust data privacy procedures, and equitable access as prerequisites that require careful attention when planning a go-to implementation.
	Technology Upgrades Strategically Reduce Healthcare Costs.


	Kulkov, I., Ivanova-Gongne, M., Bertello, A., Makkonen, H., Kulkova, J., Rohrbeck, R., & Ferraris, A. (2023).
	A competitive healthcare industry also requires a robust infrastructure that benefits not only individual stakeholders but also society as a whole. Society invests significant resources in equipment, infrastructure, and training medical personnel in the hope of a return. The industry is interested in more supply from technology entrepreneurs. A large amount of scientific research remains within research laboratories and does not reach the market. Private investors may view the healthcare market as a challenge due to its long payback periods, complex certification requirements, and other factors.
	Technological Value Created in Healthcare Challenge.

	Loots, E., Goossens, E., Vanwesemael, T., Morrens, M., Van Rompaey, B., & Dilles, T. (2021).
	Researchers should strongly consider registering prospective trials and publishing study protocols using standard reporting checklists, such as the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT). This will help ensure clearer, more consistent reporting of outcome variables that affect medication adherence. In terms of study design, studies of varying duration are important, as researchers need to be able to make valid assessments of the short-, mid, and long-term effects of their intervention on adherence.
	Intervention Trials Recommendations
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