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ABSTRACT: The delivery of healthcare services is facilitated through the Primary Healthcare 

Systems (PHS) with regard to employment. However, the efficacy of PHS continues to be impeded by 

such challenges as: geographically-based inequitable access to healthcare services; inadequate 

workforce numbers/availability; emerging chronic disease burdens and, particularly within low- and 

middle-income countries, geographic inequities. Consequently, the rapid development of digital health 

technologies and telemedicine have emerged as an innovative method to address these barriers. The 

use of digital health tools including, electronic health records (EHRs), mobile health applications 

(mHealth Apps), wearable devices and teleconsultation platforms will provide timely access to care; 

enhance service continuity; and patient engagement. Telemedicine will enable remote diagnosis, 

monitoring and follow up; thus, decreasing costs associated with healthcare and improving health 

outcomes. This literature review represents a comprehensive analysis of the potential for digital health 

technologies and telemedicine to improve the functionality of Primary Healthcare Systems. In this 

context, it addresses the main uses, benefits, limitations and future outlook of the subject matter, as 

well as the potential that digital health technologies and telemedicine may provide for improved 

access, quality and sustainability of Primary Healthcare Service Delivery.  

Keywords: Digital health, Telemedicine, Primary healthcare systems, Mobile health, Healthcare 

accessibility. 

 

INTRODUCTION 

Primary healthcare systems are the basis of a good and fair 

healthcare provision. They focus on the promotion of health, 

prevention of disease, its early detection and treatment on a 

basic level at the community level [1]. Primary healthcare 

systems across the world have had problems with workforce 

shortages, lack of infrastructure, rising chronic illnesses, and 

disparities in access especially in remote and rural areas 

despite their significance [2]. Digital health technologies and 

telemedicine have become the solutions that can transform 

such challenges [3]. These methods allow the process of 

providing healthcare services to be done more efficiently by 

providing improved access, continuation of care, and efficient 

use of resources through the integration of information and 

communication technologies in healthcare delivery [4]. Their 

contribution to the enhancement of primary healthcare systems 

has been getting more pronounced over the past few years [5]. 

2. Primary Healthcare Systems and Existing Challenges 

Primary healthcare systems are the initial contact between the 

individuals and the healthcare system [6]. They have a major 

role in providing basic care for common ailments, 

maternal/child health services, vaccination and chronic illness 

treatment. The ability of these health workers to perform their 

duties effectively is limited due to a number of factors 

including: broken up health data systems; a lack of efficient 

referrals between different levels of care; and inadequate 

training of other health professionals [7]. The barriers to 

effective performance of this group of health workers are 

greater in rural areas and among underserved populations; 

therefore, new and more innovative and scalable interventions 

will be needed to provide healthcare beyond the traditional 

facility based model [8]. 

3. Digital Health Technologies in Primary Healthcare 

The application of digital technology is a means by which to 

provide, manage and monitor the delivery of healthcare via 

digital health [9], with examples being Electronic Health 

Records (EHRs), Mobile Health Applications (mHealth Apps) 

and Wearable Devices (WDs) as well as Integrated Health 

Information Systems (IHIS). The integration of these 

technologies enables the sharing of real time data and 

enhances the clinical decision making process for clinicians as 

well as engaging patients (Fig. 1) [10]. 

The integration of Digital Health Technologies (DHTs) into 

Primary Care will promote continuity of care and reduce the 

likelihood of Medical Errors; DHTs will also provide a 

platform for Evidence-Based Practice (Table 1) [11]. 
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TABLE 1: MAJOR DIGITAL HEALTH TECHNOLOGIES AND THEIR 

ROLE IN PRIMARY HEALTHCARE 

Digital Health 

Technology 

Description Role in Primary Healthcare 

Electronic Health 

Records (EHRs) 

Digital storage and 

management of 
patient medical 

information 

Improved continuity and 

coordination of care, reduced 
medical errors, better clinical 

decision-making [12] 

Mobile Health 
Applications 

(mHealth) 

Smartphone-based 
applications for 

health monitoring 

and education 

Health education, 
medication reminders, self-

management of chronic 

diseases [13] 
Wearable Health 

Devices 

Sensors and wearable 

gadgets monitoring 

physiological 
parameters 

Continuous monitoring of 

vital signs and early 

detection of health risks [14] 

Health 

Information 
Systems (HIS) 

Integrated digital 

platforms for 
healthcare data 

management 

Disease surveillance, health 

planning, and policy 
decision support [15] 

Telemedicine 

Platforms 

Digital systems 

enabling remote 

consultation and 

diagnosis 

Improved access to 

healthcare services, reduced 

travel and waiting time [16] 

Remote Patient 

Monitoring 

Systems 

Technologies for 

real-time monitoring 

of patients outside 
clinical settings 

Effective chronic disease 

management and early 

intervention [17] 

Clinical Decision 

Support Systems 

Software tools 

assisting healthcare 
professionals in 

clinical decisions 

Evidence-based diagnosis 

and treatment planning [18] 

Digital Imaging 
and Diagnostic 

Tools 

Technology-enabled 
diagnostic and 

imaging solutions 

Faster and accurate 
diagnosis at the primary care 

level [19] 
Patient Portals Online platforms 

allowing patients to 

access health 
information 

Enhanced patient 

engagement and improved 

communication with 
providers [20] 

Cloud-Based 

Healthcare 
Solutions 

Internet-based 

platforms for data 
storage and sharing 

Secure data access, 

interoperability, and 
scalability of healthcare 

services [21] 

 
FIG. 1: DIGITAL HEALTH ECOSYSTEM SUPPORTING PRIMARY 

HEALTHCARE DELIVERY [22]  

4. Telemedicine in Primary Healthcare 

Telemedicine is a technology which uses telecommunication 

technology for delivering health care services remotely. In 

particular telemedicine includes three types of technologies: 

teleconsultation, telemonitoring and telediagnosis. The 

benefits of telemedicine are that it will allow primary health 

care providers to reach patients in remote or hard-to-reach 

areas and also will restrict access to health care to certain 

geographic locations [24]. The potential advantages of using 

telemedicine include the ability to reduce the burden on the 

health care system and improve the effectiveness of the 

primary health care systems by allowing remote consultations 

and follow up appointments (Fig. 2) [25]. 

 
FIG. 2: TELEMEDICINE WORKFLOW IN PRIMARY HEALTHCARE 

SYSTEMS [26] 

5. Contribution of Digital Health and Telemedicine to 

Strengthening Primary Healthcare 

The use of digital health technologies and telemedicine 

improves the primary health-care system by improving access 

to care, increasing the quality and efficiency of care [27]. 

Remote monitoring devices can provide early detection of 

complications, while digital platforms may support preventive 

and promotional activities for health [28]. 

In addition, these technologies can contribute to coordination 

between healthcare professionals, which will improve the 

continuity of care and the quality of the health outcomes [29]. 

6. Impact on Healthcare Accessibility and Quality 

Telemedicine & E-Health are critical for expanding healthcare 

options for those in rural/underserved areas [30]. 

Telemedicine/E-Health can also provide timely access to care, 

reduce travel costs and travel time [31], and improve accuracy 

of both diagnoses and treatment plans with electronic decision 

support systems that lead to higher quality Primary Care [32]. 

7. Applications in Public Health and Preventive Care 

DHTs have been utilized in large numbers in Public Health 

Programs for monitoring diseases, tracking immunizations, 

tracking maternal and Child health services, health education 

[33] and other related areas. In addition, mobile health tools 

will be able to facilitate the wide-spread dissemination of 

health literacy and Behavioral Preventive Health Practices 

(Table 2) [34]. 
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TABLE 2: APPLICATIONS OF DIGITAL HEALTH AND 

TELEMEDICINE IN PUBLIC HEALTH 

Public Health Area Digital Application Impact 

Maternal and Child 

Health 

Mobile reminders, 

teleconsultation, 

digital antenatal 
records 

Improved antenatal care 

coverage and reduced 

maternal mortality [35] 

Neonatal and Child 

Care 

Telemonitoring and 

digital growth 
tracking 

Early identification of 

growth and developmental 
issues [36] 

Chronic Disease 

Management 

Remote monitoring 

and tele-follow-up 
services 

Better disease control and 

reduced hospital 
admissions [37] 

Non-Communicable 

Diseases Prevention 

Mobile health apps 

for lifestyle 
modification 

Improved self-

management and reduced 
risk factors [38] 

Communicable 

Disease Control 

Digital contact 

tracing and reporting 
systems 

Timely intervention and 

outbreak containment [39] 

Disease Surveillance Integrated digital 

surveillance 

platforms 

Early outbreak detection 

and real-time reporting 

[40] 

Immunization 

Programs 

Digital immunization 

registries and 
reminders 

Increased vaccination 

coverage and reduced 
drop-out rates [41] 

Mental Health 

Services 

Telepsychiatry and 

mobile counseling 
platforms 

Improved access to mental 

healthcare services [42] 

Health Promotion Mobile education 

platforms and SMS 
campaigns 

Increased health 

awareness and preventive 
behaviors [43] 

Emergency and 

Disaster 
Management 

Telemedicine and 

digital triage systems 

Rapid response and 

improved emergency care 
delivery [44] 

Geriatric Care Remote monitoring 
and virtual 

consultations 

Improved continuity of 
care for elderly 

populations [45] 

School and 
Adolescent Health 

Digital health 
education tools 

Enhanced health literacy 
among adolescents [46] 

8. Challenges and Barriers to Implementation 

Although digital health technologies have positive aspects, 

they also have a number of challenges such as low digital 

literacy, poor infrastructure, data privacy and security [47]. 

The regulatory and ethical aspects concerning patient 

confidentiality and interoperability have to be taken into 

consideration as well [48]. 

9. Future Perspectives 

The future of the primary healthcare systems lies in the 

successful implementation of the advanced digital 

technologies including artificial intelligence, big data 

analytics, and predictive modeling [49-52]. The sustainable 

implementation will require policy support, capacity building 

and investment in digital infrastructure [53, 54]. 

CONCLUSION 

The integration of telemedicine and digital health technology 

into contemporary primary healthcare systems has been 

identified as transformative and indispensable for the delivery 

of modern primary care. A large body of literature suggests 

that their full integration into primary care may resolve long-

standing problems such as, limited access to healthcare 

services, insufficient workforce, an overwhelming burden of 

chronic disease, and inequitable distribution of healthcare 

services, particularly among rural and underserved 

populations. Digital health solutions can improve, extend, and 

enhance the accessibility, responsiveness, and efficiency of 

primary healthcare services through; remote consultations, 

continuous patient monitoring on a 24/7 basis, and streamlined 

data management processes. The digital health solution of 

electronic health records, mobile health applications, wearable 

devices, and telemedicine platforms have enhanced continuity 

of care, early detection of disease, and increased engagement 

of patients. The technologies provide evidence based clinical 

decision making, prevention and promotion of health 

interventions, and optimize the utilization of healthcare 

resources. Ultimately, digital health and telemedicine will not 

only provide high quality care, but also, cost effective and 

patient centered care. Although the numerous benefits 

associated with the adoption of digital health solutions are 

well established, many impediments remain that are related to 

the lack of digital infrastructure, digital literacy, data privacy, 

interoperability, and regulatory frameworks. As a result of this, 

sustainable integration of digital health solutions is dependent 

upon the development of effective governance mechanisms, 

capacity building, and investments in digital infrastructure to 

alleviate the barriers created by inadequate supportive health 

policies. An additional issue associated with the successful 

implementation of digital health solutions is the need to 

protect patient data, ensure appropriate use of patient health 

data, and ensure fair access to digital health technologies. In 

summary, the successful inclusion of digital health 

technologies and telemedicine into primary healthcare 

systems, will greatly enable primary healthcare systems to 

achieve universal health coverage. The healthcare of the future 

must be patient centered, equitable in terms of care provisions, 

and digitally focused. Digital health and telemedicine could be 

a significant factor in transforming resilient, efficient, and 

sustainable primary healthcare systems across the globe with 

further technological innovation, policy advocacy, and 

stakeholder cooperation 
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