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INTRODUCTION

The escalating global burden of chronic, non-communicable diseases (NCDs) has become a defining
public health challenge of the twenty first century, accounting for over 70 % of all deaths worldwide
and disproportionately affecting low and middle income countries (LMICs) (Bhattacharya et al., 2023;
Bikbov et al., 2020). Cardiovascular disorders, diabetes mellitus, chronic respiratory illnesses, and
malignant neoplasms continue to erode gains achieved through infectious disease control, with
profound implications for the organisation and financing of primary healthcare. In many health
systems, especially those historically configured around maternal and child health, rising demand for
lifelong, multidisciplinary NCD management threatens to overwhelm already constrained resources
(Fakihammed et al., 2022; Mohd Dom et al., 2016). Against this backdrop, digital health innovations
foremost among them telemedicine have been heralded as transformative tools capable of re-
engineering service delivery and extending specialist expertise to underserved populations (Aljizeeri et
al., 2023; Pierucci et al., 2021).

The COVID 19 pandemic acted as both catalyst and stress test for these technologies, compelling
rapid adoption of virtual consultations to safeguard continuity of care for high risk patients with
chronic conditions (Robertson etal., 2021) . Telehealth encounters surged by an estimated 4 to 20
fold during successive lockdowns, demonstrating feasibility for routine follow up, medication titration,
and self-management coaching (Pieruccietal.,2021). Early evidence suggests that well designed
telemedicine programmes can achieve clinical outcomes comparable to traditional in person models
while reducing travel costs and exposure risks (Aljizeeri et al., 2023). Nevertheless, the accelerated roll
out exposed structural inequities in digital access, variable technological literacy, and policy vacuums
surrounding reimbursement, privacy, and cross jurisdictional licensure (Kendzerska etal.,2021;
Singh et al., 2022).

Globally, the economic toll of NCDs is staggering: productivity losses and direct medical expenditures
attributable to chronic diseases are projected to exceed US$47 trillion between 2020 and 2030,
dwarfing the combined GDP of many LMICs (Wilder et al., 2022). At national levels, chronic disease
spending already absorbs up to 80 % of health budgets, with hospital admissions for preventable
complications such as hypertensive crises or diabetic foot ulcers straining secondary and tertiary
facilities (Motaghi et al., 2016). The ripple effects on mental health and quality of life further amplify
societal costs, underscoring the urgency of integrated, community based management strategies
(Bhattacharya et al., 2023). Telemedicine offers a potential lifeline by facilitating early detection,
continuous monitoring, and multidisciplinary engagement without necessitating physical co location

of patients and providers (Pierucci et al., 2021).

Evidence amassed during the pandemic suggests that digitally mediated care can yield tangible benefits:
a multicentre study in Italy reported a 35 % reduction in hospital readmissions among heart failure
patients enrolled in telemonitoring programmes, while diabetes cohorts using remote glucose tracking

achieved clinically significant HbAlc reductions (Robertson etal., 2021). Similar gains have been
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documented in rural Southeast Asia, where smartphone based hypertension management platforms
cut mean systolic blood pressure by 8 mmHg relative to usual care (Aljizeeri et al., 2023). Importantly,
these interventions also recorded high patient reported satisfaction, highlighting the value of
convenience and perceived autonomy. Yet, such successes remain highly context specific, hinging on
robust broadband infrastructure, culturally attuned user interfaces, and sustained technical support
(Rocco et al., 2024).

Despite promising outcomes, primary care systems continue to grapple with entrenched service
fragmentation. Care pathways for multimorbid patients are frequently siloed across independent
providers, leading to duplicative diagnostics, conflicting medication regimens, and missed
opportunities for preventive counselling (Muhanna & Algahtani, 2021; Ramathebane et al., 2022).
Innovating within this fragmented landscape demands governance mechanisms that incentivise data
sharing, multidisciplinary teamwork, and harmonised clinical protocols preconditions seldom met in
overstretched LMIC settings (Cogiel et al., 2025). Furthermore, chronic disease management places
exceptional cognitive and administrative burdens on primary care clinicians, who must juggle
polypharmacy, behavioural counselling, and social determinants screening during brief consultations
(Ramathebane et al., 2022).

Telemedicine introduces its own constellation of challenges. Digital divides related to age,
socioeconomic status, and geography can impede equitable uptake; older adults, for example, report
anxiety about navigating unfamiliar interfaces, while low income households may lack reliable internet
connectivity (Yuan et al.,, 2024; Hossain et al., 2022). Providers voice concerns over diagnostic
accuracy in video based examinations, medico legal liability, and uncertain reimbursement frameworks
(Bashshur et al., 2016; Littauer et al., 2017). From an operational standpoint, integrating telehealth
platforms with existing electronic medical records demands substantial financial outlays and
organisational change management (Afzal et al., 2024). Without intentional strategies to mitigate these
barriers, digital innovations risk reinforcing, rather than redressing, existing health inequities
(Rocco et al., 2024).

A critical appraisal of current literature reveals substantive knowledge gaps. Most studies to date
prioritise short term process metrics such as visit frequency and user satisfaction over hard clinical
endpoints or cost effectiveness analyses (Ahmed et al., 2024; Bashshur et al., 2016). Longitudinal
evidence examining the durability of telemedicine outcomes beyond 12 months, particularly for
multimorbid patients, remains sparse. Moreover, the heterogeneity of intervention designs and
outcome measures impedes meta analytic synthesis, limiting generalisability (Beirao & Almeida, 2019).
Few investigations have systematically explored patient level determinants of engagement, including
digital health literacy, cultural beliefs, and caregiving dynamics, or provider level factors such as
workflow integration and perceived value (Kwak et al., 2021; Singh et al., 2022).

Against this backdrop, the present narrative review seeks to synthesise and critically evaluate
contemporary evidence on telemedicine as a vehicle for chronic disease management within primary
healthcare. Specifically, the review will (i) appraise clinical effectiveness across major NCD categories;
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(i) examine impacts on patient engagement, self-management competencies, and quality of life; (iii)
analyse economic and operational considerations influencing sustainability; and (iv) identify equity
related  facilitators and  barriers  that shape differential outcomes (Davydov, 2023;
Kristyaningsih & Astutik, 2024; Eze et al., 2020).

The scope of the review is intentionally broad yet anchored in contexts where telemedicine bears the
greatest potential to narrow service gaps namely LMICs, rural and remote communities, and ageing
populations with multimorbidity. Studies published between 2016 and 2025 will be included to capture
pre and peri pandemic trajectories, with no language restrictions to maximise representativeness. By
mapping evidence across diverse geographies such as Southeast Asia, Sub Saharan Africa, and Latin
America and across patient strata including older adults and socio economically disadvantaged groups,
the review aims to generate actionable insights for policymakers, health system leaders, and frontline
clinicians striving to build resilient, patient centred models of chronic care (Walters et al., 2021;
Buawangpong et al., 2024; Focsa et al., 2025). Ultimately, elucidating the conditions under which
telemedicine enhances or fails to enhance chronic disease outcomes will inform strategic investments
and guideline development for a digitally augmented primary care future.

METHOD

This study employed a narrative-review approach to examine how telemedicine supports chronic
disease management within primary healthcare. A comprehensive literature search was conducted
across PubMed, Scopus, and Web of Science, complemented by Google Scholar to capture grey
literature. Searches targeted articles published between January 2016 and December 2024 to reflect
the rapid evolution of telehealth technologies before, during, and after the COVID 19 pandemic.
Predetermined search strings combined Medical Subject Headings and free-text keywords such as
“telemedicine,” “telehealth,” “remote monitoring,”
“multimorbidity,

sensitivity and specificity.

chronic disease,” “diabetes,” “hypertension,”

23 <«

primary care,” and “patient outcomes” using Boolean operators to maximise both

Peer reviewed randomised controlled trials, cohort studies, systematic reviews, and meta analyses that
empirically or theoretically evaluated telemedicine’s impact on chronic disease outcomes in primary
care settings were eligible for inclusion. Studies lacking empirical data, published in languages other
than English, focussed solely on acute care, or released prior to 2016 were excluded, as were
conference abstracts, editorials, and opinion pieces without methodological detail. A multi stage
screening process enhanced reliability: four independent reviewers first assessed titles and abstracts,
then evaluated full texts against inclusion criteria, resolving disagreements through consensus. Data
were extracted using a standardised template capturing study design, population characteristics,
intervention features, and reported outcomes. Thematic synthesis was undertaken to identify recurring
patterns in clinical effectiveness, patient engagement, economic considerations, and equity
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implications, thereby generating an integrated understanding of how telemedicine can be most
effectively embedded in primary healthcare to manage chronic diseases.

RESULT AND DISCUSSION
Teleconsultation and Virtual Visits

The effectiveness of virtual consultations in managing chronic conditions such as diabetes and
hypertension within primary care settings is well supported by a growing body of literature. Numerous
studies demonstrate that teleconsultation facilitates continuity of care, maintains treatment adherence,
and supports positive health outcomes. Zachrison et al. (2023) found that virtual visits can be as
effective as in person consultations in managing conditions like hypertension and diabetes. During the
COVID 19 pandemic, Stamenova et al. (2022) observed that teleconsultations significantly improved
access to care, helping patients maintain treatment routines despite mobility restrictions and clinic
closures. The transition to virtual platforms also reduced missed appointments by removing logistical
barriers such as transportation and work constraints (Khairat et al., 2021; Rose et al., 2021).

Virtual visits have proven to enhance self-management, especially for diabetes, by allowing patients to
regularly monitor glucose levels and receive instant feedback from providers (Stephenson et al., 2021).
March et al. (2022) reported high levels of comfort among caregivers using pediatric telehealth
services, suggesting that teleconsultation is a viable alternative even in complex care contexts. Patients
consistently report high satisfaction with the convenience and responsiveness of virtual care (Rose et
al., 2021). In terms of safety, studies such as Goldhar et al. (2022) suggest that virtual consultations
reduce complications by minimizing hospital exposure and promoting eatlier intervention. Moreover,
virtual visits were instrumental in limiting the spread of infectious diseases during the pandemic,
offering safer alternatives for immunocompromised or high risk populations (Khairat et al., 2020).

Despite comparable clinical outcomes between virtual and in person visits, certain subgroups, such as
older adults and those with complex comorbidities, may experience difficulty in navigating virtual
platforms, thereby impacting the quality of care delivered remotely (Ho et al., 2023; Modica et al.,
2024). Nonetheless, when supported by adequate digital literacy resources and user centered design,
teleconsultation continues to hold substantial promise for chronic disease management.

Remote Patient Monitoring (RPM)

Remote patient monitoring (RPM) serves a pivotal role in improving adherence and outcomes among
individuals with chronic conditions. By facilitating continuous tracking of vital signs and symptoms,
RPM promotes real time engagement and early intervention. Isaranuwatchai et al. (2018) and Burg et
al. (2018) identified RPM as instrumental in managing chronic heart failure and COPD, significantly
reducing readmissions and mortality (Isaranuwatchai et al., 2018; Bockting et al., 2018). Hajduczok et
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al. (2021) documented notable decreases in hospitalizations among heart failure patients using
wearable monitoring devices. In diabetes care, RPM enhances adherence by prompting patients to
self-monitor blood glucose and report data to providers, thereby enabling timely adjustments in
treatment plans (Bogyi et al., 2019).

Personalized data generated by RPM systems enable providers to detect early deterioration signs and
respond proactively (Theuns et al., 2021). COPD patients using portable pulse oximeters and lung
function monitors experienced fewer acute episodes and lower healthcare utilization, affirming RPM's
capacity to lower systemic burdens (Pépin et al., 2022). Additionally, combining RPM with telehealth
platforms fosters ongoing dialogue between patients and clinicians, reinforcing treatment adherence
and trust (Mentes et al., 2025).

Specific devices have shown superior effectiveness for different conditions. In heart failure,
implantable cardioverter defibrillators (ICDs) transmit real time cardiac data, facilitating swift
intervention (lulianella et al., 2023). COPD management benefits from portable spirometers and
oximeters, while diabetes patients rely on continuous glucose monitors (CGMs) for real time insights
into glycemic control (Smith et al., 2025). These devices, when linked to telehealth networks, allow for
automated data sharing and facilitate coordinated chronic care delivery (Coleman et al., 2024).

Digital Self-Management Tools and Apps

Mobile health (mHealth) applications play a transformative role in encouraging self-care and lifestyle
change among chronic disease patients. Whitehead & Seaton (2016) assert that mHealth apps enhance
self-management by providing tools for symptom tracking, medication reminders, and health
education. Wulfovich et al. (2019) emphasized the role of these features in improving health literacy
and empowering users. Wang et al. (2021) observed significant behavior change in app users, especially
in diet and physical activity, both critical to managing chronic diseases.

Applications tailored to diabetes management support regular glucose monitoring and dietary
compliance. A meta-analysis by Ghozali et al. (2023) found improvements in HbAlc among diabetes
patients using self-management apps. Cancer patients also benefited from apps designed for side effect
tracking and treatment adherence (Sari & Prastikanala, 2021). Personalized features and feedback
systems were associated with improved compliance and reduced clinical deterioration (Li, 2025;
Kamillah et al., 2022).

The effectiveness of these apps is influenced by user demographics. Older adults may struggle with
digital literacy, leading to underutilization unless interfaces are simplified (Joshi et al., 2021). Johan et
al. (2023) showed that straightforward features, such as medication alerts, were particularly useful for
digitally inexperienced users. Conversely, users with higher digital literacy levels often younger
populations engaged more deeply with interactive features, enhancing clinical benefits (Ni et al., 2020).
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Cultural attitudes also play a role. Alzahrani et al. (2022) found that perceptions of telemedicine in
Saudi Arabia were shaped by cultural norms and technological trust. Tailoring apps to linguistic and
cultural contexts can increase acceptance and effectiveness. Mora et al. (2023) suggest continuous
usability feedback and functional adaptation as keys to maximizing app impact. Thus, mHealth apps
are effective when matched to user needs and capabilities, with significant potential to advance chronic

disease outcomes.

Accessibility and Health Equity

Telemedicine has improved access to chronic disease management, especially in rural and underserved
populations. By reducing geographical barriers and offering remote consultation capabilities,
telehealth enables ongoing care for patients previously hindered by travel or provider scarcity (Mittal
et al., 2024; Ezeamii et al., 2025). Widjaja et al. (2024) reported that digital health tools supported
greater patient empowerment in remote regions, particularly through self-monitoring and health
education.

In rural areas, the costs and time associated with travel often deter consistent follow up. Telemedicine
circumvents these challenges, enabling regular interaction with healthcare providers without the
burden of physical travel. Studies have found that routine use of telemedicine leads to improved
treatment adherence and enhanced patient satisfaction (Mittal et al., 2024). In regions like sub Saharan
Africa and rural Asia, telemedicine pilots show increased chronic care engagement and reduced clinic
attrition (Recuero Virto, 2024).

Despite these gains, barriers remain. Romain et al. (2022) emphasize the role of limited broadband
access in restricting the functionality of telehealth services in rural settings. Holtz et al. (2022) identified
usability challenges in digital interfaces, particularly among eldetly or low literacy users. Socioeconomic
challenges further impede access; patients may lack compatible devices or adequate data coverage
(Lyles et al., 2022).

Cultural and psychological barriers, including mistrust in digital care and concerns over privacy, also
limit telemedicine's reach. Language bartiers are especially problematic in multilingual settings, where
inadequate translation services hinder provider patient communication (Matsuda et al., 2010).
Overcoming these challenges requires strategic investment in infrastructure, culturally responsive
design, and digital literacy programs. Tailored solutions that address linguistic, technological, and socio
economic disparities are essential to achieving telemedicine equity.

In summary, telemedicine has demonstrated substantial efficacy in chronic disease care across four
domains: teleconsultation, remote monitoring, self-management, and health equity. The evidence
highlights strong clinical outcomes, enhanced patient satisfaction, and broader care access particularly
in marginalized populations. Yet, ongoing disparities necessitate systemic adaptations to ensure
telemedicine’s long term integration and equitable application in primary healthcare contexts.
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The findings from this review reinforce and expand upon a substantial body of literature that supports
telemedicine as a viable and often preferable modality for chronic disease management in primary
healthcare. A convergence of studies across global and national contexts has affirmed the utility of
telemedicine for conditions such as diabetes, hypertension, heart failure, and chronic obstructive
pulmonary disease. Ahmed et al. (2024) emphasized the enhanced patient experience and clinical
efficiency that telemedicine offered during the COVID 19 pandemic, particularly for chronic disease
populations. Our synthesis aligns with this assessment by confirming that virtual consultations and
remote patient monitoring can produce comparable outcomes to in person care, particularly when
supported by structured care pathways and digital tools(21).

Consistent with the findings of Mabeza et al. (2022), this review highlights that telehealth can sustain
ot even improve outcomes for conditions such as hyperlipidemia, diabetes, and hypertension. These
outcomes are particularly pronounced when telehealth is structured to support frequent interactions,
real time monitoring, and individualized care plans. DePuccio et al. (2021) reported physicians’ swift
integration of virtual care into their practice models, reflecting the adaptive potential of telemedicine
in clinical workflows. Our review confirms that this adaptation has occurred across multiple primary
care environments, broadening the spectrum of conditions and populations benefitting from remote

interventions.

Moreover, the review supports conclusions drawn by Kwak et al. (2021) regarding the promise of
telemedicine in enhancing healthcare accessibility for rural populations. Persistent themes around the
utility of telemedicine in remote settings where traditional access to care is hindered by transportation,
workforce shortages, or socioeconomic constraints underscore the growing importance of digital
interventions in strengthening primary care delivery. Importantly, our findings broaden these
perspectives by demonstrating the consistent benefits of telemedicine not only in clinical outcomes
but also in patient empowerment and continuity of care.

Systemic Factors Influencing Telemedicine Adoption

System level facilitators and barriers significantly shape telemedicine’s effectiveness in primary care
settings. Regulatory frameworks have played a pivotal role in facilitating telemedicine’s integration,
particularly during the COVID 19 public health emergency. Andreadis et al. (2023) and Almalki et al.
(2023) illustrate how regulatory waivers and emergency expansions of telehealth coverage contributed
to its widespread use. However, the sustainability of these gains remains uncertain due to
reimbursement inconsistencies. Vorenkamp et al. (2022) argue that a fragmented reimbursement
landscape continues to hinder telemedicine’s full adoption. These regulatory gaps make it difficult for
healthcare organizations to invest in long term telehealth solutions.

Technological infrastructure is another critical determinant. The lack of broadband connectivity in
many rural and economically marginalized areas continues to limit telehealth access. Wilcock et al.
(2019) and Quinton et al. (2021) highlight the persistent digital divide that affects both access and
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quality of telemedicine services. Poor infrastructure not only restricts internet access but also impedes
the real time data exchange necessary for effective remote monitoring.

Digital literacy remains a defining factor in whether patients and providers can fully leverage telehealth
tools. Campbell (2022) and Betancourt et al. (2020) found that patients unfamiliar with digital
platforms may delay or avoid engaging with remote services altogether. Older adults, in particular, face
compounded challenges due to age related limitations and lack of exposure to technology. Hsueh et
al. (2022) emphasize that without adequate digital skills, patients are less likely to benefit from remote
monitoring or mHealth applications.

Cultural attitudes toward healthcare and technology also mediate telemedicine’s effectiveness. Qian et
al. (2022) and Duan et al. (2022) report that patients from marginalized communities often exhibit
skepticism toward digital health tools, shaped by prior experiences of medical neglect or systemic bias.
These cultural concerns impact trust and engagement with telemedicine platforms, even when
technical and financial access is ensured.

Ultimately, the integration of telemedicine into chronic care requires more than clinical validation; it
necessitates systemic reforms that include stable reimbursement, infrastructural investment, digital
education, and culturally sensitive design. Our findings support this multi-dimensional view,
consistent with eatlier literature on the challenges of achieving equitable digital healthcare.

Proposed Solutions to Address Barriers

To overcome barriers limiting telemedicine integration into chronic disease management, both policy
level and practical strategies have been proposed. One core recommendation is to establish consistent
reimbursement policies across public and private payers. Hsueh et al. (2022) and Barbosa et al. (2021)
advocate for equitable and sustainable compensation models that allow telehealth to be a financially
viable option for providers, reducing disincentives that hinder implementation.

Expanding broadband infrastructure is equally critical. Wilcock et al. (2019) underscore the
importance of targeted investments in internet coverage in rural and low income regions. Public
private partnerships can facilitate access to high speed internet and ensure that health systems relying
on telemedicine are not limited by geography or socio economic status. Quinton et al. (2021) point
out that enhancing internet access alone can bridge considerable gaps in healthcare service delivery.

Improving digital literacy through community based education is another practical solution.
Betancourt et al. (2020) and Swidan et al. (2022) recommend structured training sessions that teach
patients how to access and navigate telehealth platforms. Providers can offer these resources in clinics,
libraries, or through online tutorials tailored to different literacy levels. Campbell (2022) emphasizes
that design simplicity and inclusive language options further reduce cognitive burdens for new users.
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Culturally responsive telehealth systems are necessary for engaging historically underserved
populations. Qian et al. (2022) and Duan et al. (2022) describe how patient centered messaging,
informed by community beliefs and languages, can improve trust in telemedicine. Outreach efforts
that include testimonials, peer support, or collaboration with community leaders can enhance
acceptance and facilitate a more inclusive rollout of digital health interventions.

Additionally, robust privacy policies and data protection frameworks are vital. Patients must feel
confident that their health information is secure. Andreadis et al. (2023) and Barbosa et al. (2021)
argue that clear guidelines on digital confidentiality, informed consent, and cybersecurity must
accompany any telemedicine policy to avoid legal and ethical setbacks.

Our review suggests that an integrated approach combining economic, technical, educational, and
cultural dimensions is required to make telemedicine both sustainable and equitable. Telemedicine
cannot operate effectively in isolation; it must be woven into broader primary care reforms, workforce
training, and public health strategies.

Limitation

Despite the comprehensive synthesis presented, this narrative review is limited by several factors.
First, the exclusion of non-English language studies may omit valuable regional insights, especially
from non-Western settings where telemedicine operates under different constraints. Additionally, the
variation in study designs, populations, and telehealth modalities limited the comparability across data
sources, potentially affecting the strength of thematic conclusions. Another limitation is the focus on
studies published after 2016, which, while necessary to reflect recent technological trends, may
underrepresent earlier innovations or foundational work in telemedicine. The reliance on peer
reviewed literature may also introduce publication bias, as successful interventions are more likely to

be documented than failures or challenges. These limitations suggest the need for more inclusive and
systematic data aggregation in future reviews.

Implication

There is a compelling need for further research to refine telemedicine strategies for diverse
populations. Future studies should explore hybrid models that combine in person and digital care,
particularly for older adults and patients with complex needs. Comparative effectiveness research
should evaluate long term clinical and cost outcomes between telemedicine and traditional models.
Studies should also focus on optimizing digital literacy interventions and assessing how user centered
design can improve engagement among vulnerable populations. Furthermore, cross national
comparisons can provide valuable lessons about policy and infrastructure innovations that support
scalable telemedicine models. Finally, participatory research involving patients, clinicians, and
community stakeholders will be essential to co-developing equitable and sustainable digital health
solutions.

68 | Jurnal kedokteran Integratif Indonesia


https://journal.idscipub.com/index.php/jkii

Integrating Telemedicine into Chronic Disease Management in Primary Healthcare: A Narrative
Review

Suarayasa and Rauf

CONCLUSION

This review affirms the effectiveness of telemedicine in chronic disease management within primary
healthcare, emphasizing its role in improving clinical outcomes, promoting patient self-management,
and enhancing healthcare accessibility. Evidence from various global studies demonstrates that virtual
consultations, remote patient monitoring, and mobile health tools can maintain or improve outcomes
for conditions such as diabetes, hypertension, heart failure, and COPD. These findings underscore
the value of telemedicine not only in managing disease progression but also in fostering continuity of
care, particularly in underserved and rural populations.

Systemic barriers remain prominent. Inconsistent reimbursement policies, inadequate technological
infrastructure, limited digital literacy, and cultural distrust pose substantial challenges to equitable
telehealth access. To address these, the implementation of standardized policies, investments in
broadband infrastructure, digital literacy initiatives, and culturally sensitive approaches are essential.
Strategic solutions at both policy and community levels are needed to embed telemedicine sustainably

into routine chronic care.

While the existing literature strongly supports telemedicine’s clinical and operational benefits, further
research is necessary. Studies focusing on hybrid care models, long term cost effectiveness, and
participatory approaches in telehealth design will enrich our understanding. Given the persistent global
burden of chronic diseases, telemedicine should be prioritized as a core strategy in health systems
reform. This review reinforces its potential to deliver patient centered, resilient, and equitable care,
especially when supported by appropriate structural and policy level interventions.
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