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Abstract

Introduction

Telemedicine is the remote delivery of healthcare services using information and
communication technologies and has gained global recognition as a solution to address
healthcare disparities. This study explores the perceptions of telemedicine and its
potential to improve rural healthcare access in a developing country through the insights
of undergraduate Medical Laboratory Science students.

Methods

A descriptive cross-sectional study was conducted among 42 fourth-year students of the
Medical Laboratory Science program. Respondents completed a structured
questionnaire that assessed their awareness, familiarity, perceived benefits and barriers
to telemedicine, and their views on its applicability in rural Bayelsa.

Results

The findings indicated that while the majority of respondents (60.5%) were aware of
telemedicine, their understanding of specific types, such as asynchronous and
synchronous telehealth, was limited. The main perceived benefits were improved
healthcare access (48.8%) and reduced costs (18.6%). Acceptance levels varied, with
47.6% endorsing telemedicine, while others remained uncertain or sceptical.

Conclusion

The study reveals enthusiasm and knowledge gaps among future healthcare
professionals regarding telemedicine. It highlights the need for targeted education,
digital literacy, and infrastructure investment to enable telemedicine in rural Nigerian
communities.

1. Introduction

and rural-urban healthcare disparities. Low- and middle-income

Telemedicine, the remote delivery of healthcare services using
information and communication technologies (ICTs), has
emerged as a transformative strategy for improving healthcare
access, particularly in rural and underserved regions [1].
Overcoming geographical and logistical barriers enables timely
consultations, diagnostics, and follow-up care without requiring
long-distance travel.

In many developing countries, telemedicine has become an
increasingly important solution for bridging healthcare gaps
caused by workforce shortages, underdeveloped infrastructure,

countries (LMICs) in Africa and Asia have seen gradual
adoption of digital health technologies, including mobile health
(mHealth) platforms and virtual consultations, especially during
and after the COVID-19 pandemic [2]. While countries such as
Rwanda, Ghana, and India have launched national digital health
strategies, challenges like wunreliable internet, funding
limitations, and limited technical literacy continue to affect
large-scale implementation [3]. Within this global context,
Nigeria shares many of these challenges but also presents unique
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opportunities for leveraging telemedicine in improving rural
healthcare access.

In Nigeria, where disparities in healthcare access are especially
pronounced in rural areas, telemedicine holds considerable
promise. Previous studies have demonstrated its benefits like
reduced patient travel time and improved early diagnosis rates.
Other studies found that telemedicine enhanced antenatal care
coverage in rural communities in Enugu. These findings
emphasise the potential of telemedicine in addressing healthcare
disparities in diverse Nigerian settings [4,5].

However, the country's healthcare infrastructure and human
resources remain critically inadequate, with a disproportionate
concentration in urban areas [6]. Rural residents, who make up
over 40% of the Nigerian population, face poor access to quality
and affordable healthcare. Physical distance, limited
transportation, and high travel costs often delay or prevent
illness treatment, especially in geographically isolated areas [7].
These challenges have resulted in adverse health outcomes,
including higher rates of infectious diseases and maternal and
child mortality in rural communities. Telemedicine offers an
opportunity to address these inequities by connecting healthcare
providers with rural populations through virtual consultations
and mobile health technologies [8]. Mobile platforms, in
particular, facilitate affordable and convenient care delivery in
settings lacking comprehensive health infrastructure.

While telemedicine has demonstrated significant potential in
rural regions across Africa, successful implementation remains
context-dependent, requiring adaptation to local infrastructure
and socio-cultural realities [9]. Despite its benefits, the
widespread adoption of telemedicine in Nigeria remains limited
due to persistent challenges such as unreliable internet
connectivity, the high cost of digital tools, and low levels of
digital literacy among both healthcare workers and patients [10].
These challenges are even more pronounced in Bayelsa State, a
region in Nigeria's Niger Delta known for its swampy terrain,
scattered riverine communities, and poor road infrastructure
[11,12]. Given these constraints, Bayelsa stands out as a strong
candidate for targeted telemedicine interventions. However,
there is a notable gap in data regarding local perceptions and
readiness, particularly in these uniquely challenging settings.

In this context, telemedicine may enhance healthcare delivery
by mitigating travel-related barriers through remote diagnostics,
video consultations, and mobile health applications. However,
developing effective implementation strategies requires an
understanding of local awareness, perceptions, and barriers to
the use of telemedicine.

In Nigeria, understanding local perceptions is critical to
designing effective, context-specific telemedicine interventions.
This study focuses on Bayelsa State, located in the country's
Niger Delta region. It explores the perceived impact of
telemedicine on healthcare access through the insights of 400-
level Medical Laboratory Science students at Niger Delta
University. These students represent a well-educated segment of
the rural population, many of whom live in or maintain close ties
with underserved communities. Their clinical training equips
them with a foundational understanding of healthcare systems

and digital innovations, such as telemedicine, allowing them to
assess its applicability critically.

Furthermore, as future healthcare professionals, their
perspectives offer valuable insight into both community needs
and the likelihood of professional adoption of telemedicine.
Their dual role as rural community members and emerging
practitioners provides a unique vantage point for evaluating the
feasibility, acceptance, and scalability of telemedicine. The
findings aim to inform evidence-based policy and program
strategies that could enhance healthcare access in geographically
disadvantaged regions like Bayelsa State.

2. Methods
2.1. Study area

This study was conducted among 400-level students in the
Department of Medical Laboratory Science at Niger Delta
University, located in Bayelsa State, Nigeria. The university is
situated in a region with significant rural and riverine
communities, making it relevant for healthcare access and
telemedicine research.

2.2. Study design

A descriptive cross-sectional study assessed perceptions of
telemedicine and its potential impact on healthcare access in
rural communities.

2.3. Population and sample size

The target population comprised all 400-level students enrolled
in the Department of Medical Laboratory Science at Niger Delta
University. Participants were selected based on their willingness
and availability to respond to the questionnaire. This population
was chosen because it represents a group of emerging healthcare
professionals who are academically exposed to modern
healthcare systems and likely to engage with digital health
solutions in their future careers. As senior students in a clinical
field, their perspectives offer valuable insights into the readiness
and acceptance of telemedicine among the next generation of
practitioners. Furthermore, their residence in Bayelsa State
ensures contextual relevance, as they can relate professionally
and personally to the healthcare access challenges faced in the
region.

2.4. Data collection instruments

The primary instrument for data collection was a structured
questionnaire developed using Google Forms. The questionnaire
consisted of both closed-ended and open-ended questions
designed to assess respondents' demographics, awareness of
telemedicine, perceived benefits, challenges, and preferred
access modes.

2.5. Data collection procedure

The Google Form link containing the questionnaire was
distributed electronically via WhatsApp to prospective
participants. Respondents accessed and completed the form
using their electronic devices.
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2.6. Statistical analysis

Descriptive statistics were used to summarise the data. The
results are presented in tables and charts to illustrate key findings
clearly.

3. Results

The majority of respondents were aged 21-25 years, indicating
a predominance of young adults (Table 1). Most respondents
were female (64.3%), while males comprised 35.7%.

Table 1. Age distribution of respondents.

Age Group Number of Percentage (%)
(Years) Respondents

1620 4 9.52%

21-25 28 66.67%

26-30 5 11.90%

31-35 5 11.90%

Total 42 100%

The most frequently reported challenge to accessing healthcare
was the high cost of healthcare services, cited by 50% of
respondents. Other notable barriers included a shortage of
medical personnel (21.4%) and long travel distances to
healthcare facilities (14.3%). A smaller proportion of
respondents either did not know where to access services (2.4%)
or identified other issues, such as long wait times or inadequate
infrastructure (11.9%) (Table 2).

Table 2. Challenges Faced When Accessing
Healthcare Facilities.

Challenge Number of Percentage (%)
Respondents

Too far 6 14.29%

Too 21 50.00%

expensive

No Medical 9 21.43%

personnel

Do not know 1 2.38%

where to go

Others 5 11.91%

Total 42 100%

When asked what came to mind when thinking of telemedicine,
60.5% selected the combination of video calls, phone calls, and
health applications. Smaller groups identified health apps alone
(11.6%), phone calls (4.7%), or video calls (2.3%), while 20.9%
indicated they were unfamiliar with the concept (Figure 1).

mm Video call

= Phone call

B Health apps

=3 Video calls phone calls, Health apps
Bl MNon of the above

Total=100

Figure 1. Awareness of Telemedicine.

In terms of familiarity with specific types of telemedicine,
58.1% of respondents reported no awareness. Among the
remaining respondents, 27.9% were familiar with mobile health
(mHealth), 7% with remote monitoring, 4.7% with synchronous
telehealth, and 2.3% with asynchronous telehealth (Figure 2).

Regarding the perceived benefits of telemedicine, 48.8% of
respondents identified increased healthcare access as an
important advantage. Other selected Dbenefits included
convenience (20.9%), reduced travel time and cost (18.6%), and
improved health outcomes (9.3%). Only 2.4% selected "all the
options" (Figure 3).

4. Discussion

Nigeria's healthcare system has consistently struggled to meet
the demands of its rapidly growing population, which has
surpassed 200 million [13,14].

Findings revealed that most respondents recognised
telemedicine as involving video calls, phone calls, and health
applications, indicating a broad level of general awareness.
However, knowledge of specific categories such as
asynchronous and synchronous telehealth was limited. This gap
between general familiarity and specific understanding suggests
the need for targeted education and capacity-building to support
effective adoption of telemedicine services in rural
communities.

The distribution of respondents across urban and rural
backgrounds further underscored the relevance of telemedicine
in both settings. However, its utility is particularly critical in
rural areas where persistent barriers, such as travel distance, lack
of transport, and shortage of healthcare professionals, continue
to hinder timely access to care [15]. These issues are especially
prevalent in geographically complex regions like Bayelsa State.

Healthcare-seeking behaviour among respondents also reflected
patterns consistent with young adult populations, with many
reporting infrequent visits to health facilities. This may be due
to a combination of factors, including cost, convenience, and
perceived need. Telemedicine presents an opportunity to address
this behavioural trend by offering more accessible, flexible, and
digitally enabled healthcare services suitable for this
demographic.

Respondents identified high healthcare costs, shortage of
medical personnel, and travel distance as the main barriers to
accessing care. These findings align with previous research
highlighting cost and provider shortages as critical obstacles to
healthcare access in Nigeria [13-16]. In Bayelsa, the challenges
are compounded by infrastructural limitations and rugged
terrain. Telemedicine can mitigate these access issues by
facilitating remote consultations, reducing the need for travel,
and expanding the reach of healthcare professionals [17].

Although nearly half of the respondents expressed positive
attitudes toward telemedicine, a significant portion remained
either unsure or not in support. This suggests that awareness
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Figure 2. Familiarity with Telemedicine.

alone does not guarantee acceptance. Other factors, such as trust
in virtual consultations, digital literacy levels, and user
experience, may likely influence attitudes toward adoption.
Similar findings in the literature indicate that successful
implementation requires more than infrastructure; it must also
involve building community trust and providing user-friendly,
culturally appropriate solutions [18].

Supporting evidence confirms that a deeper understanding of
telemedicine correlates with greater satisfaction and willingness
to use digital health services [19]. The challenges reported in this
study are consistent with known access barriers, reinforcing
telemedicine's potential to address the structural limitations
affecting rural healthcare delivery [16,20]. Prior studies have
shown that telemedicine can reduce travel time, enable early
diagnoses, and increase the efficiency of healthcare systems
[15,19]. These benefits are particularly valuable in low-resource
settings.

Interestingly, while much of the literature highlights internet
connectivity and the cost of digital tools as primary barriers,
respondents in this study placed more emphasis on the
affordability and availability of healthcare services themselves
[9]. This suggests that for students and communities in Bayelsa,
immediate access to care is a more pressing concern than the
infrastructure required to support digital health. In regions where
core health services are still lacking, addressing foundational
healthcare needs may take precedence over technological
investments.

As with all self-reported data, there is a potential for response
bias influenced by individual beliefs or differing levels of
exposure to digital health tools.

5. Conclusion

The findings of this study broadly support existing literature
affirming telemedicine's potential to improve healthcare access
in Nigeria. The study underscores the need for context-specific,
targeted strategies in implementing telemedicine, especially
approaches that address affordability, community trust, and
digital literacy. Future studies should examine broader
stakeholder readiness, infrastructure challenges, and user
training needs to guide effective policy and implementation.

[ |
=
B Reduced travel time and cost
|
(=]

All the options

Total=100

Figure 3. Perception of the potential benefits of
telemedicine.
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