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ABSTRACT

This journal article delves into the complexities of telemedicine, focusing on the telecommunication challenges
that hinder its effective implementation in Nigeria. Through an in-depth study, this article examines the state of
telecommunication in Nigeria and its implications for telemedicine. Employing a mixed-methods research
design, this study integrates qualitative and quantitative approaches to offer a comprehensive analysis of these
challenges and their consequences. The research emphasizes both urban centers and rural areas with limited
telecommunication infrastructure, targeting three key groups: healthcare providers, patients, and
telecommunication experts. A purposive sampling technique was used to select 200 participants with relevant
expertise and experience. Data collected through surveys, interviews, and secondary sources reveal significant
barriers, including poor network coverage, limited broadband access, high internet costs, and erratic power
supply. Over 70% of rural respondents reported inconsistent network availability, while broadband penetration
in Nigeria remains at approximately 47%, disproportionately affecting rural areas. High internet costs were
identified as a deterrent by 60% of healthcare providers and patients, and inadequate power supply further
disrupts telecommunication systems, especially in rural regions. Quantitative and qualitative data highlight the
impacts of these barriers, such as delayed medical consultations (experienced by 65% of respondents), reduced
telemedicine utilization in rural areas (50% lower than urban areas), and a 40% failure rate in completing
telemedicine sessions due to connectivity issues. The findings underscore the critical need for tailored
interventions to address these barriers. Policymakers, telecommunications stakeholders, and healthcare providers
must collaborate on strategic initiatives prioritizing infrastructure development, regulatory frameworks, and
community engagement. A holistic approach integrating technological solutions with capacity building, public
awareness campaigns, and policy reforms is essential for the successful integration of telemedicine in Nigeria.
This research contributes to the broader discourse on telemedicine implementation in developing countries,
offering actionable insights to navigate telecommunication barriers. By addressing these challenges, Nigeria can
enhance healthcare delivery, position itself at the forefront of telemedicine innovation, and foster a resilient,
inclusive, and responsive healthcare system that meets the diverse needs of its population.
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INTRODUCTION

The healthcare system in Nigeria faces a myriad of challenges, including inadequate access to medical services,
particularly in rural and underserved areas. Telemedicine, the delivery of healthcare services through
telecommunications technology, has emerged globally as a promising solution to bridge healthcare gaps. By
leveraging technology, telemedicine enables users to access medical care remotely, mitigating geographical and
infrastructural barriers. However, in Nigeria, the adoption of telemedicine is hindered by significant
telecommunication barriers, which impede its integration into the healthcare system.

Telemedicine encompasses a wide range of applications, from basic consultations via telephone to advanced
procedures like remote surgery. According to Bettey (2021), telemedicine ensures healthcare access regardless
of distance, utilizing electronic and telecommunication technologies to exchange medical information. While
the concept of telemedicine is not new—its first clinical reference dates back to the 1950s and 1960s its relevance
has grown exponentially with advancements in communication technologies.
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Despite its transformative potential, telemedicine also raises critical legal and ethical concerns. Issues such as
data privacy, security, cross-border jurisdiction, and professional accountability need to be addressed for its
effective implementation. Labisi (2021) emphasizes the necessity of a suitable legal framework to ensure that
telemedicine functions seamlessly alongside traditional healthcare systems.

Nigeria, as the most populous nation in Africa, is characterized by a diverse population, economic challenges,
and an uneven distribution of healthcare resources. These factors exacerbate the difficulty of providing adequate
medical services, particularly in remote areas. Telemedicine offers an opportunity to overcome these barriers and
enhance healthcare delivery. Oguntade (2020) posits that telemedicine can revolutionize Nigeria’s healthcare
sector, addressing accessibility issues and improving the quality of medical services.

However, the success of telemedicine in Nigeria is inextricably linked to the availability of robust
telecommunication infrastructure. While the country has made strides in mobile technology and internet
connectivity, disparities in telecommunication infrastructure, especially between urban and rural areas, persist.
Adegoke and Ojo (2021) highlight the urban-rural divide as a major obstacle to the equitable delivery of
telecommunication services. Ajayi et al. (2019) similarly note that telemedicine’s success hinges on reliable and
accessible telecommunication networks—a challenge that remains unresolved in many parts of Nigeria.

This paper explores the telecommunication barriers impeding the advancement of telemedicine in Nigeria,
analyzing their impact on healthcare delivery and proposing strategies to overcome these challenges. By
addressing these barriers, Nigeria can better harness the potential of telemedicine to create a more inclusive and
efficient healthcare system. This study sought to:

1. Examine the telecommunication infrastructure challenges affecting the adoption and implementation of
telemedicine in Nigeria

2. Analyze the impact of telecommunication barriers on healthcare accessibility and the delivery of medical
services through telemedicine in Nigeria

3. Propose actionable strategies for addressing telecommunication limitations to enhance the integration
and effectiveness of telemedicine in Nigeria's healthcare system

Theoretical Framework
Diffusion of Innovations Theory (Everett Rogers)

The Diffusion of Innovations Theory explains how new ideas, practices, or technologies spread within a society
or organization. It identifies key factors that influence the adoption process, including the innovation's perceived
relative advantage, compatibility with existing systems, complexity, trialability, and observability.

In the context of telemedicine in Nigeria, this theory highlights the challenges of introducing telemedicine as an
innovation in healthcare. Telemedicine relies heavily on telecommunication infrastructure, which is not
uniformly accessible across the country. According to Rogers, innovations like telemedicine are more likely to
be adopted when they offer a clear advantage and align with societal values and infrastructure. However,
telecommunication barriers, such as poor network coverage and limited internet access in rural areas, hinder the
perceived compatibility and accessibility of telemedicine, slowing its diffusion. This theory underscores the need
for addressing these barriers to increase the rate of telemedicine adoption and acceptance within Nigeria's
healthcare landscape.

Telecommunication Barriers in Underserved Regions of Nigeria

Access to healthcare is a fundamental right. The World Health Organization (WHO) Constitution (1946) states
unequivocally that “The enjoyment of the highest attainable standard of health is one of the fundamental rights
of every human being without distinction of race, religion, political belief, economic or social condition.” The
constitution acknowledging health as a human right recognizes a legal obligation on states to ensure access to
timely, acceptable, and affordable health care, yet, in many rural areas in Nigeria, barriers to delivering medical
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consultations persist, basically due to inadequate telecommunication infrastructures. It becomes imperative to
interrogate specific telecommunication barriers that impede telemedicine in rural Nigeria.

Bandwidth Limitations:

Nigeria has over ten internet and phone connectivity providers led by MTN, Glaucoma, 9Mobile, Airtel, SWIFT,
Spectra net etc. Yet remote and underserved local government areas in Nigeria have very limited bandwidth.
According to Statista-an online research and statistics company, as of January 2023, the internet penetration rate
in Nigeria reached 55.4 percent. The indicator expresses the percentage of the total population that uses the
internet. Unfortunately, this figure may be way lower considering multiple use or logins by individuals. Even
worse is the fact that majority of these internet users are in the urban cities and this is a critical challenge that
adversely affects the quality and reliability of telemedicine applications in rural Nigeria.

Bandwidth limitations impede the smooth communication of medical data and real-time intercourse between
healthcare providers and patients (Ibrahim & Mohammed, 2018). As a result, individuals in areas with these
limitations face obstacles in gaining access to telemedicine services, because remote consultations become
compromised and ineffective.

Connectivity Issues:

Epileptic and unstable Internet connectivity worsens the challenges faced by healthcare practitioners or
governments planning to employ telemedicine to breach the gaps in medical delivery to rural areas in Nigeria.
According to Ukaoha and Egbokhare (2021), to enhance the application of telemedicine in healthcare, there
ought to be access to fast and reliable internet infrastructure available to enable people in the rural areas join in
benefitting from telemedicine. Unfortunately, such fast and dependable internet connection is not available in
most rural and remote communities in Nigeria.

Unreliable connectivity hampers the establishment of the type of connections required for telemedicine
consultations to occur. In the words of Adegoke and Ojo (2021), Patients may experience disruptions, making it
difficult to engage in meaningful and effective telemedicine without a stable connectivity.

Bandwidth limitations pose a significant challenge to the seamless operation of telemedicine applications.
According to worlddata, Nigeria comes 104th with a download speed of 22.47 Mbit/second. The upload speed
of around 10 Mbit was enough for 87th place. One of the objectives of broadband networks is to let users access
the Internet at a speed of at least 1 Mbps and throughput of 300 mbps (Kuboye 2017). The quality and reliability
of virtual consultations become compromised when the bandwidth needed to allow for a hitch-free
communication is absent. This happens to occur mostly in rural areas that are always with inadequate bandwidth
which in turn, impacts the effectiveness of telemedicine services. "Bandwidth limitations not only affect the real-
time communication between healthcare providers and patients but also hinder the delivery of high-quality
telemedicine services" (Ibrahim & Mohammed, 2018).

Technological Disparities:

Apart from infrastructural barriers, technological differences and low digital literacy contribute to the complexity
of telemedicine adoption. Osagie (2022) opines that technological disparities and insufficient digital literacy are
critical factors that must be addressed to ensure widespread and effective use of telemedicine technologies in
Nigeria. The availability of smartphones and the ability of both healthcare providers and patients to navigate
digital platforms play a fundamental role in the successful implementation of telemedicine.

The truth is still that citizens in rural areas are the ones who dearly need telemedicine because most rural
communities hardly have well equipped medical centers of hospitals to take care of their medical needs.
Unfortunately, just like they lack hospitals and medical centers, they also lack adequate technology that will
enable them to get help through telemedicine. Ordinarily, one would expect that government would look in that
direction, knowing that with the availability of adequate communication technology that supplies the adequate
bandwidth, citizens in rural areas can leverage on telemedicine. Nevertheless, the Internet providers in Nigeria
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are all private businesses who focus more on supplying services in the cities.
Limited Digital Literacy:

Information and communication technology effectively debuted in Nigeria in 200, that notwithstanding, digital
literacy is still below average. The National Information Technology Development Agency (NITDA) was setup
by the Federal Ministry of Information and Communication with the mission “We commit to the promotion of
digital literacy as a cornerstone of empowerment, enabling every citizen to embrace technology with confidence”
the agency had set a target of 60% digital literacy between 2020-2025. (National Digital Literacy Framework
2023) This clearly means that the digital literacy level as at 2020 was nowhere near 60% majority of Nigerians
are either not digitally literate of, they just know the basics. This Insufficient digital literacy compounds the
telecommunication barriers in underserved and rural areas in Nigeria. Individuals may lack the knowledge and
skills needed to navigate telemedicine platforms effectively. This limitation in digital literacy further restricts the
ability of users to engage in virtual consultations, hindering their access to essential healthcare services (Osagie,
2022).

Research Design

This study adopts a mixed-methods research design, combining qualitative and quantitative approaches to
comprehensively investigate the telecommunication barriers affecting telemedicine advancement in Nigeria.
Mixed-methods design ensures a holistic understanding of the challenges, impacts, and actionable solutions by
integrating data from various sources Smith, (2021).

Study Area

The research focuses on Nigeria, a country with a diverse healthcare landscape and varying levels of
telecommunication infrastructure across its urban and rural regions. Specific emphasis is placed on both urban
centers like Port Harcourt in Rivers State, Uyo in Akwa Ibom State, and rural areas with limited
telecommunication facilities like Abua in Rivers State and Mbo in Akwa Ibom State all in Nigeria during the
period October 2023 to September 2024

Population and Sampling

The study targeted three key groups:

Healthcare Providers — Doctors, nurses, and telemedicine operators.

Patients — Individuals who have used or are potential users of telemedicine services.

Telecommunication Experts — Professionals involved in the development and management of
telecommunication infrastructure.

A purposive sampling technique was employed to select participants with relevant experience and knowledge.
A total of 200 participants were included in the study, divided as follows:

100 patients (50 urban, 50 rural)
60 healthcare providers (30 urban, 30 rural)
40 telecommunication experts

Table 1: Participant Demographics

Group Participants
Patients (Urban) 50
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Patients (Rural) 50

Healthcare Providers (Urban) | 30

Healthcare Providers (Rural) 30

Telecommunication Experts 40

Table 2: Telecommunication Infrastructure Challenges Affecting Telemedicine Adoption

Challenge Description
Poor Network Coverage 70% of rural respondents reported inconsistent network availability
Limited Broadband Access Broadband penetration approximately 47% (rural areas underrepresented)

High Cost of Internet Services | 60% of healthcare providers and patients cited high internet subscription costs

Inadequate Power Supply Frequent disruptions due to erratic power supply, especially in rural areas

Table 3: Impact of Telecommunication Barriers on Healthcare Accessibility and Delivery

Impact Findings

Delayed Medical Consultations 65% of respondents experienced delays due to unstable
internet connectivity

Lower Utilization of Telemedicine in Rural Areas | Rural respondents reported 50% lower utilization
compared to urban areas

Uncompleted Telemedicine Sessions Due to | 40% of patients did not complete telemedicine sessions
Connectivity Failures

FINDINGS/DISCUSSIONS

Telecommunication Infrastructure Challenges Affecting the Adoption and Implementation of
Telemedicine in Nigeria

Data on telecommunication infrastructure challenges were collected through surveys, interviews, and secondary
sources. Key challenges identified include:

1. Poor network coverage was identified as a major challenge. Over 70% of respondents in rural areas
reported inconsistent network availability, making telemedicine consultations unreliable.

2. Limited broadband access was also identified as another major challenge as statistics indicate that
broadband penetration in Nigeria is approximately 47% (as of 2023), with rural areas significantly
underrepresented.

3. Another major challenge that was identified was high cost of Internet services. 60% of healthcare
providers and patients identified the high cost of internet subscriptions as a deterrent to telemedicine
adoption.

4. Inadequate power supply was also identified by respondents as a major challenge. Telecommunication
systems in Nigeria and particularly in rural areas, are frequently disrupted due to erratic power supply,
which hampers digital health solutions.
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This study on telecommunication infrastructure challenges affecting the adoption and implementation of
telemedicine in Nigeria has revealed significant impediments that need to be addressed to enhance the
effectiveness of telemedicine services. Data collected through surveys, interviews, and secondary sources have
highlighted four primary challenges: poor network coverage, limited broadband access, high cost of internet
services, and inadequate power supply.

Firstly, poor network coverage emerged as a major challenge, particularly in rural areas. Over 70% of
respondents from these areas reported inconsistent network availability, which renders telemedicine
consultations unreliable. This finding aligns with previous research that underscores the disparity in network
infrastructure between urban and rural regions in Nigeria (Adebayo, 2022).

Limited broadband access was also identified as a significant obstacle. As of 2023, broadband penetration in
Nigeria stands at approximately 47%, with rural areas being significantly underrepresented (NCC, 2023). This
limited access hampers the deployment of telemedicine services, which rely heavily on stable and high-speed
internet connections. Similar conclusions were drawn in studies by Oluwatobi et al. (2022), which emphasized
the correlation between broadband access and the adoption of digital health solutions.

Another critical challenge is the high cost of internet services. Approximately 60% of healthcare providers and
patients reported that the high cost of internet subscriptions deters the adoption of telemedicine. This barrier is
consistent with the findings of Illesanmi and colleagues (2021), who highlighted the financial burden of internet
costs on both providers and patients, thereby affecting the scalability of telemedicine services. Inadequate power
supply was cited by respondents as a major challenge. Telecommunication systems in Nigeria, especially in rural
areas, are frequently disrupted due to erratic power supply, which hampers digital health solutions (Eze, 2021).
This challenge is critical because reliable power is essential for maintaining the infrastructure necessary for
telemedicine.

The findings indicate that addressing these telecommunication infrastructure challenges is crucial for the
successful adoption and implementation of telemedicine in Nigeria. Efforts should be focused on improving
network coverage, expanding broadband access, reducing internet costs, and ensuring a stable power supply to
facilitate effective digital health solutions.

Impact of Telecommunication Barriers on Healthcare Accessibility and the Delivery of Medical Services
through Telemedicine in Nigeria

Quantitative and qualitative data reveal that telecommunication barriers significantly affect healthcare
accessibility and delivery. The study found the following:

1. One of the major impacts of telecommunication barriers on healthcare accessibility is delayed medical
consultations. 65% of respondents experienced delays in receiving telemedicine services due to unstable
internet connectivity.

2. Rural respondents reported a 50% lower utilization of telemedicine compared to urban areas, attributed
to poor telecommunication infrastructure.

3. Approximately 40% of patients who attempted telemedicine consultations did not complete their sessions
due to connectivity failures.

Case Studies:

1. A case study of a rural healthcare center showed a failure rate of 30% for telemedicine consultations due
to insufficient network bandwidth.

2. Inurban centers, telemedicine adoption was higher, with better connectivity facilitating smoother service
delivery.

Actionable Strategies for Addressing Telecommunication Limitations to Enhance the Integration and
Effectiveness of Telemedicine in Nigeria's Healthcare System

Based on stakeholder input, expert interviews, and best practices from other nations, the following strategies
Page 441

www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue I January 2025

2
~

were identified and proposed:
1. Expansion of broadband networks in underserved rural areas to improve telecommunication access.

2. Collaborations between the government and telecommunication companies to reduce the cost of data
plans for healthcare services.

3. Leveraging solar power solutions to ensure uninterrupted telecommunication services in areas with
erratic power supply.

4. Training healthcare providers and patients in the use of telemedicine platforms to enhance user
experience and confidence.

The impact of telecommunication barriers on healthcare accessibility and the delivery of medical services
through telemedicine in Nigeria is significant, as evidenced by both quantitative and qualitative data. The study
revealed several key issues affecting the effectiveness of telemedicine:

One of the most significant impacts of telecommunication barriers is the delay in medical consultations.
According to the study, 65% of respondents experienced delays in receiving telemedicine services due to
unstable internet connectivity. This finding is consistent with previous research, which has highlighted the
importance of stable internet connectivity for timely and effective telemedicine consultations (Adebayo, 2022).

The study also found that rural respondents reported a 50% lower utilization of telemedicine compared to urban
areas, which is attributed to poor telecommunication infrastructure. This disparity is a critical concern, as it
suggests that individuals in rural areas have less access to telemedicine services, exacerbating healthcare
inequalities. Similar observations were made by Eze et al. (2021), who noted that telecommunication
infrastructure is often less developed in rural regions, leading to reduced adoption of telemedicine.

Approximately 40% of patients who attempted telemedicine consultations did not complete their sessions due to
connectivity failures. This high rate of incomplete sessions underscores the challenges posed by unreliable
internet connectivity, which can disrupt the continuity and quality of care provided through telemedicine. This
finding aligns with the conclusions drawn by Ilesanmi and colleagues (2021), who emphasized the detrimental
impact of connectivity issues on the effectiveness of telemedicine services.

These findings highlight the urgent need to address telecommunication barriers to improve healthcare
accessibility and the delivery of medical services through telemedicine in Nigeria. Enhancing internet
connectivity, particularly in rural areas, and ensuring reliable telecommunication infrastructure are essential steps
toward realizing the full potential of telemedicine in improving healthcare outcomes.

CONCLUSION

This paper has sought to illuminate the multifaceted challenges and barriers that impede the advancement of
telemedicine in the unique healthcare landscape of Nigeria. The empirical insights drawn from the case study
underscore the critical importance of addressing telecommunication barriers to unlock the full potential of
telemedicine in the country. It has become obvious that a complex interplay of factors, ranging from inadequate
telecommunication infrastructure to socioeconomic disparities and regulatory gaps are the culprits in the
difficulties faced by practitioners. The limited accessibility to reliable and high-speed internet, particularly in
rural areas, emerges as a significant bottleneck in the widespread adoption of telemedicine services. Moreover,
this paper emphasizes the need for tailored interventions that account for the diverse demographic and cultural
aspects of Nigeria's population. As we navigate the ever-evolving landscape of healthcare, it is imperative to
recognize telemedicine as a transformative force with the potential to bridge gaps in access to quality medical
care. However, the successful integration of telemedicine hinges on addressing the barriers identified in this
paper. Policymakers, telecommunications stakeholders, and healthcare providers must collaborate to implement
strategic initiatives that prioritize infrastructure development, regulatory frameworks, and community
engagement.
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Furthermore, this paper underscores the urgency of a holistic approach that integrates technological solutions
with capacity building, public awareness campaigns, and policy reforms. By doing so, Nigeria can not only
overcome the existing barriers but also position itself at the forefront of telemedicine innovation, fostering a
healthcare system that is resilient, inclusive, and responsive to the diverse needs of its population. In essence,
this research contributes to the broader discourse on telemedicine implementation in developing countries,
offering actionable insights for stakeholders to navigate the complexities of telecommunication barriers. As we
look toward the future, it is our hope that the recommendations outlined in this paper serve as a catalyst for
transformative change, ushering in an era where telemedicine plays a pivotal role in enhancing healthcare
delivery and outcomes across Nigeria.

RECOMMENDATIONS

This paper has identified the critical need for targeted interventions to overcome telecommunications and propel
the advancement of telemedicine in Nigeria's healthcare landscape. Recognizing the complex interplay of
infrastructure, regulatory, and societal challenges, the following recommendations are proposed to create an
enabling environment for the seamless integration of telemedicine into the national healthcare system.

Substantial investments in telecommunication infrastructure are paramount to overcoming connectivity
challenges, especially in rural areas. Government initiatives and collaborations with private telecommunication
providers can facilitate the expansion of high-speed internet services, ensuring a reliable and robust network
across diverse geographical regions. The establishment of telecommunication infrastructure should prioritize
underserved areas, addressing the existing urban-rural divide in internet accessibility.

A comprehensive strategy to enhance digital literacy is essential to foster the adoption of telemedicine platforms.
Community-based programs and nationwide awareness campaigns can empower healthcare professionals and
the public alike to navigate and leverage telehealth technologies effectively. Such initiatives should focus on
demystifying digital tools, instilling confidence, and cultivating a culture of acceptance and understanding of
telemedicine. Finally, the development and implementation of clear regulatory frameworks tailored to
telemedicine are crucial. Collaborative efforts between healthcare regulators, telecommunication authorities, and
policymakers are needed to establish guidelines that address licensing, data privacy, and legal responsibilities.
Clarity in regulations will instill confidence among healthcare providers and patients, fostering a conducive
environment for the growth of telemedicine.
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