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ABSTRACT

Type 2 diabetes (T2D) is a growing public health issue, particularly in rural populations where access to healthcare
services is limited. Medication adherence is critical to effective T2D management, yet rural communities often face
significant barriers, including long distances to medical facilities, limited healthcare resources, and socioeconomic
challenges. Telehealth-based Diabetes Self-Management Education (DSME) has emerged as a promising solution to
address these barriers by offering remote education and support to enhance medication adherence. This review
examined the impact of telehealth-based DSME on medication adherence in rural populations with T2D. By
utilizing telehealth platforms such as videoconferencing, mobile health applications, and remote monitoring, DSME
programs provide patients with personalized education, facilitate continuous communication with healthcare
providers, and offer behavioral interventions to improve self-management. Evidence from clinical studies suggests
that telehealth-based DSME significantly improves medication adherence, leading to better glycemic control and
reduced risk of diabetes-related complications. However, challenges such as the digital divide, training for healthcare
providers, and privacy concerns must be addressed to fully realize the potential of these interventions. The
methodology utilized in this review involved a comprehensive analysis of existing clinical trials, observational
studies, and telehealth-based DSME programs to synthesize current knowledge and highlight effective strategies
for improving medication adherence in rural populations.
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INTRODUCTION

Type 2 diabetes (T2DM) is a prevalent and chronic condition affecting millions of individuals globally, with a
disproportionate impact on rural populations [[1, 27]. Managing T2DM effectively requires consistent medication
adherence, along with lifestyle modifications such as diet and exercise. However, rural communities face unique
challenges in managing diabetes, including limited access to healthcare resources, long travel distances to medical
facilities, and insufficient healthcare infrastructure. These barriers often contribute to suboptimal medication
adherence and poor diabetes management, increasing the risk of complications such as cardiovascular disease,
neuropathy, and kidney failure.

Telehealth-based interventions, particularly Diabetes Self-Management Education (DSME), have emerged as
promising solutions to address these [3, 47challenges. DSME programs are designed to provide patients with the
knowledge and skills needed to manage their diabetes effectively. When delivered through telehealth platforms, these
programs offer greater accessibility and flexibility, making it easier for individuals in rural areas to engage with
educational content and receive support from healthcare professionals remotely.

The integration of telehealth into DSME has the potential to improve medication adherence in rural populations
by overcoming geographical and logistical barriers to traditional in-person care [57]. By utilizing digital tools such
as video consultations, mobile applications, and online resources, patients can receive personalized education, monitor
their progress, and communicate with healthcare providers without the need for frequent travel. Research has shown
This is an Open Access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited

Page5 6


https://rijournals.com/public-health-and-pharmacy/
https://doi.org/10.59298/RIJPP/2025/415660
kiu.ac.ug

https://rijournals.com/public-health-and-pharmacy/

that telehealth-based DSME can enhance diabetes management, improve patient outcomes, and increase medication
adherence by fostering continuous support and encouraging patient engagement.
This review explores the impact of telehealth-based DSME on medication adherence in rural populations with
T2DM, examining the benefits, challenges, and effectiveness of these interventions. By highlighting current
evidence, the review aims to provide insights into how telehealth can be leveraged to improve diabetes care in
underserved rural communities.

THE BURDEN OF TYPE 2 DIABETES IN RURAL POPULATIONS
Rural populations face unique challenges in managing T2D, including limited access to healthcare facilities,
shortages of healthcare providers, and socioeconomic barriers such as poverty and lower health literacy [6, 77].
These factors contribute to higher rates of uncontrolled diabetes, increased hospitalizations, and greater mortality
compared to urban populations. Medication nonadherence is a significant issue in rural areas, driven by factors such
as cost, lack of transportation, and insufficient patient education. Poor adherence to prescribed medications
exacerbates the risk of complications, including cardiovascular disease, neuropathy, and retinopathy, further
straining already limited healthcare resources in rural settings.

DIABETES SELF-MANAGEMENT EDUCATION (DSME): A CORNERSTONE OF DIABETES CARE
DSME is a structured educational program designed to empower individuals with diabetes to manage their condition
effectively [87]. The American Diabetes Association (ADA) emphasizes the importance of DSME in improving
clinical outcomes, enhancing quality of life, and reducing healthcare costs [97. Core components of DSME include
education on medication management, blood glucose monitoring, dietary planning, physical activity, and problem-
solving skills. Traditional DSME programs are typically delivered in person, requiring patients to attend sessions
at healthcare facilities. While effective, this model is often impractical for rural populations due to distance,
transportation challenges, and time constraints.

TELEHEALTH AS A SOLUTION FOR RURAL DIABETES CARE

Telehealth has gained traction as a viable alternative to traditional healthcare delivery, particularly in underserved
rural areas [10, 117]. By leveraging technologies such as videoconferencing, mobile health apps, and remote
monitoring devices, telehealth enables healthcare providers to deliver DSME and other services directly to patients
in their homes. This approach eliminates geographic barriers, reduces travel time and costs, and provides greater
flexibility for patients. Telehealth-based DSME programs can be tailored to meet the specific needs of rural
populations, incorporating culturally relevant content and addressing unique challenges such as limited access to
healthy food options and recreational facilities.

MECHANISMS OF TELEHEALTH-BASED DSME IN IMPROVING MEDICATION ADHERENCE
Telehealth-based DSME programs employ several strategies to enhance medication adherence in rural populations
with T2D. First, these programs provide personalized education on the importance of medication adherence,
addressing common misconceptions and barriers [12, 137]. For example, patients may learn about the role of
medications in preventing complications and the importance of taking medications as prescribed, even when they
teel well. Second, telehealth platforms facilitate regular communication between patients and healthcare providers,
enabling timely adjustments to treatment plans and addressing concerns that may arise. Third, remote monitoring
technologies allow providers to track patients’ medication adherence and glycemic control in real time, providing
opportunities for early intervention when deviations occur. Another key mechanism is the use of behavioral
interventions, such as goal setting, self-monitoring, and feedback, which are integrated into telehealth-based DSME
programs. These interventions are designed to enhance patients’ self-efficacy and motivation, fostering a sense of
ownership over their diabetes management. For instance, patients may set specific goals for medication adherence
and receive feedback on their progress during telehealth sessions. Additionally, telehealth platforms often include
features such as medication reminders and educational videos, which reinforce learning and support adherence.

OUTCOMES OF TELEHEALTH-BASED DSME ON MEDICATION ADHERENCE

Emerging evidence suggests that telehealth-based DSME programs can significantly improve medication adherence
in rural populations with T2D [14, 157]. Studies have reported increases in adherence rates, as measured by self-
reports, pharmacy refill data, and electronic monitoring devices. Improved adherence is associated with better
glycemic control, as evidenced by reductions in HbA1c levels. Furthermore, telehealth-based DSME has been shown
to enhance patients’ knowledge, self-efficacy, and satisfaction with care, contributing to sustained improvements in
self-management behaviors.

One notable example is a randomized controlled trial conducted in a rural setting, which compared telehealth-based
DSME to usual care. The intervention group received a series of videoconferencing sessions with a diabetes
educator, supplemented by educational materials and remote monitoring. At the end of the study period, participants
in the intervention group demonstrated significantly higher medication adherence and lower HbA 1¢ levels compared
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to the control group. These findings underscore the potential of telehealth-based DSME to address the unique needs
of rural populations and improve clinical outcomes.

CHALLENGES AND LIMITATIONS OF TELEHEALTH-BASED DSME
Despite its promise, telehealth-based DSME faces several challenges that must be addressed to maximize its impact.
One major barrier is the digital divide, which refers to disparities in access to technology and internet connectivity.
Rural populations often have limited access to high-speed internet and digital devices, hindering their ability to
participate in telehealth programs. Efforts to expand broadband infrastructure and provide affordable devices are
essential to ensure equitable access to telehealth services [16, 17, 18, 19, 207.
Another challenge is the need for healthcare providers to adapt to telehealth delivery models [167]. Providers must
be trained to use telehealth technologies effectively and to deliver DSME in a virtual format. This includes
developing skills in patient engagement, communication, and troubleshooting technical issues. Additionally,
telehealth-based DSME programs must be designed to accommodate the diverse needs and preferences of rural
patients, including those with low health literacy or limited English proficiency [21, 22, 237.
Privacy and security concerns also pose a challenge, as telehealth involves the transmission of sensitive health
information over digital platforms. Ensuring compliance with regulations such as the Health Insurance Portability
and Accountability Act (HIPAA) is critical to protect patient confidentiality and build trust in telehealth services
(24, 25, 26, 277.

FUTURE DIRECTIONS
To fully realize the potential of telehealth-based DSME in improving medication adherence among rural populations
with T2D, several areas warrant further exploration. First, research is needed to identify the most effective
components of telehealth-based DSME and to determine the optimal frequency and duration of interventions [ 16,
177]. Longitudinal studies are also necessary to assess the sustainability of improvements in medication adherence
and glycemic control over time. Second, efforts should be made to integrate telehealth-based DSME into existing
healthcare systems, ensuring seamless coordination between primary care providers, diabetes educators, and other
specialists. This may involve developing standardized protocols, training programs, and reimbursement mechanisms
to support the widespread adoption of telehealth services. Finally, addressing the digital divide remains a priority.
Policymakers, healthcare organizations, and technology companies must collaborate to expand access to affordable
internet and digital devices in rural areas. Innovative solutions, such as mobile health units equipped with telehealth
technology, may also help reach underserved populations.
CONCLUSION
Telehealth-based Diabetes Self-Management Education (DSME) offers a promising solution to address the unique
challenges faced by rural populations with Type 2 Diabetes (T2D). By overcoming barriers such as limited access to
healthcare facilities and transportation issues, telehealth-based DSME ensures that individuals in rural areas can
receive essential education, support, and monitoring to improve medication adherence and diabetes management.
The evidence highlights the effectiveness of telehealth interventions in enhancing medication adherence, glycemic
control, and overall patient outcomes. However, challenges such as the digital divide, the need for healthcare provider
training, and privacy concerns must be addressed to optimize these interventions. Future research should focus on
refining telehealth-based DSME models, ensuring sustainability, and expanding access to technology. With
continued efforts, telehealth-based DSME has the potential to significantly improve diabetes care in rural
populations, reducing the burden of T2D and enhancing the quality of life for affected individuals.
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