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ABSTRACT :

Rural populations in Malawi face persistent barriers to timely, specialist healthcare due to long travel distances, high transport costs, and understaffed facilities.
This study explores the potential of telemedicine to strengthen service delivery at Chikowa Health Centre. Employing a mixed-methods design, we surveyed 50
patients and 10 healthcare providers, conducted four focus group discussions and six key-informant interviews, and audited the center’s power and connectivity
infrastructure.

Quantitative findings reveal that 78 % of patients report transport challenges and 90 % have missed care for financial or logistical reasons, while all providers agree
telemedicine would improve patient outcomes. Yet 100 % of staff cite unreliable electricity and internet and 80 % lack telemedicine training. Qualitative data
underscore concerns about data costs, privacy, and trust in remote diagnosis, and identify community health workers as pivotal champions 100 % of patients

indicated they would try telemedicine if endorsed by their CHW.
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1. Introduction

Telemedicine delivering clinical services remotely via telecommunications technology—holds transformative promise for rural healthcare by overcoming
distance, transport costs, and specialist shortages. In low-resource settings, it can enable virtual consultations, remote monitoring, and health education
without requiring patients to travel to distant hospitals.

Malawi’s healthcare system faces chronic under-resourcing, especially outside urban centres. Over 85 % of the population lives in rural areas, yet
healthcare expenditure per capita remains under USD 35, and government funding accounts for only 2.1 % of GDP. Rural clinics like Chikowa Health
Centre operate with few staff, intermittent electricity, and minimal diagnostic equipment, forcing patients to walk or hire transport often more than 50
km to reach specialist services. World Bank (2023) “Malawi Country Overview.”

Chikowa Health Centre serves approximately 15,000 residents across multiple villages but has no resident physician. Clinical officers and nurses must
refer complicated cases to a distant district hospital, leading to delayed diagnoses, missed appointments, and poor outcomes. The centre’s unreliable
power, weak network coverage, and low community digital literacy further limit the potential for digital health solutions.

Despite global examples of telemedicine improving rural care, little is known about its feasibility and impact in Malawi’s most underserved areas.
Challenges such as data costs, device ownership, privacy concerns, and cultural preferences for face-to-face care remain under-studied. Moreover, there
is scant evidence on how rural patients and health workers perceive remote consultations or what infrastructure and training are needed for sustainable
implementation. Dorsey & Topol (2020) “Telemedicine 2020 and Beyond.”

This study addresses these gaps by exploring telemedicine’s potential at Chikowa Health Centre. It examines current service delivery constraints, assesses
technical readiness, identifies patient and provider attitudes, and proposes tailored strategies for pilot implementation. The chapters that follow review
relevant literature (Section 2), describe the mixed-methods research design (Section 3), present quantitative and qualitative findings (Section 4), and
conclude with discussion, recommendations, and pathways for scaling telemedicine in rural Malawi (Section 5).

2. Literature Review

This chapter synthesizes global, regional, and local evidence on telemedicine, examines its application in rural contexts, and introduces the theoretical
frameworks guiding this study. The review highlights critical enablers and barriers to telemedicine adoption and identifies gaps in the literature specific
to rural Malawi.
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2.1 Global Evolution of Telemedicine

Telemedicine emerged in the 1960s as a tool for delivering care to remote populations via telephone and radio links. Over subsequent decades, advances
in broadband and video conferencing enabled real-time clinical consultations, remote monitoring, and asynchronous store-and-forward diagnostics in
high-income countries. The COVID-19 pandemic significantly accelerated telemedicine adoption worldwide by forcing health systems to minimize in-
person visits and rapidly deploy digital platforms for virtual care. Systematic reviews from North America and Europe demonstrate that telemedicine can
reduce hospital readmissions, improve chronic disease management, and maintain continuity of care without compromising quality. Smith et al. (2020)
“Telemedicine for Rural Health: A Review.”

2.2 Telemedicine in Low- and Middle-Income Countries

In low-resource settings, telemedicine initiatives have adapted to constrained infrastructure through mobile health (mHealth) and low-bandwidth
solutions. India’s Apollo Telemedicine Networking Foundation links rural clinics to urban specialists using satellite and mobile networks, reducing patient
travel time and specialist wait lists. In Kenya, mHealth programs employ SMS and voice reminders to support maternal and child health and HIV
adherence, demonstrating improved appointment attendance and treatment compliance. Rwanda’s Babyl platform integrates Al-driven triage and
USSD/SMS access into the national health insurance scheme, achieving over two million teleconsultations and alleviating pressure on physical facilities.
Niyonsenga et al. (2022) “Babyl Rwanda: AI-Powered Telemedicine.

2.3 Telemedicine in Sub-Saharan Africa and Malawi

Despite success in other regions, telemedicine remains nascent in sub-Saharan Africa. Pilot projects in Uganda and Nigeria report improved diagnostic
accuracy and specialist support but face scalability challenges due to funding and policy gaps. In Malawi, Baobab Health Trust has implemented electronic
health records and supported remote consultations at district hospitals, while SMS-based programs have targeted HIV and maternal health education in
urban and peri-urban areas. However, there is limited empirical evidence on telemedicine’s feasibility or impact in Malawi’s rural health centers, where
power outages, low digital literacy, and negligible internet penetration pose formidable barriers.

2.4 Telemedicine in Rural Settings: Barriers and Enablers

Rural telemedicine adoption hinges on several interrelated factors:

o Infrastructure

»  Unreliable electricity and limited internet bandwidth constrain video and data-intensive applications.
»  Mobile phone coverage often outpaces broadband, creating opportunities for voice-first and SMS services.

®  Human Capacity

»  Low digital literacy among healthcare workers and patients undermines confidence and self-efficacy in using telehealth platforms.
»  Task shifting and CHW facilitation have proven effective in bridging skills gaps and fostering trust.

®  Socio-Cultural Dynamics

»  Preferences for face-to-face care, privacy concerns, and perceived quality of remote consultations influence acceptance.
»  Endorsement by local leaders and integration with traditional community structures serve as powerful cues to action.

®  Policy and Financing

»  Absence of clear telemedicine regulations and reimbursement mechanisms hinders investment and sustainability.
»  Public-private partnerships and donor support have catalyzed pilot projects but rarely achieve scale without government ownership.

2.5 Theoretical Frameworks

To analyze telemedicine adoption at Chikowa Health Centre, three complementary theories provide insight into technological, behavioral, and structural

dimensions:

e  Unified Theory of Acceptance and Use of Technology 2 (UTAUT?2)

Focuses on performance expectancy, effort expectancy, social influence, and facilitating conditions as drivers of user acceptance and continued use of
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technology.

(] Health Belief Model (HBM)

Explains health-related behaviors through perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-
efficacy, informing patient attitudes toward telemedicine.

®  Digital Divide Theory

Highlights inequalities in access to digital resources (material), digital skills, usage opportunities, and the ability to translate technology into meaningful
outcomes, emphasizing equity considerations in telemedicine deployment.

Table 1 summarizes how these frameworks align with the study’s objectives.

Table 1: Theoretical Frameworks and Study Applications

Framework || Key Constructs || Relevance to This Study

UTAUT? Performance expectancy; effort expectancy; social influence; ||Assesses provider and patient willingness to adopt telemedicine and
facilitating conditions identifies system-level barriers

HBM Perceived susceptibility; severity; benefits; barriers; cues to ||[Explores patients’ health beliefs that influence acceptance of remote
action; self-efficacy consultations

Digital Material access; digital literacy; usage patterns; motivational ||[Examines structural inequities in infrastructure and skills that affect

Divide access equitable telemedicine access

2. 6 Research Gaps

While global and regional studies document telemedicine’s promise, there is a clear absence of rigorous, context-specific research on rural telemedicine
in Malawi:

1. Empirical assessments of technical readiness including power, connectivity, and device availability at rural health centers are lacking.

2.  Qualitative insights into socio-cultural and economic factors shaping patient and provider attitudes toward telemedicine in rural Malawi remain

under-explored.

3.  Cost-effectiveness analyses and sustainable financing models for telemedicine in under-resourced settings have not been conducted.
This study addresses these gaps by providing a mixed-methods evaluation of telemedicine feasibility, benefits, and barriers at Chikowa Health Centre,
thereby informing scalable and equitable digital health strategies in rural Malawi.

Research Methodology
3.1 Study Design and Approach

This study used a convergent mixed-methods design to capture both the breadth of quantitative trends and the depth of qualitative insights. Quantitative
surveys measured patient and provider perceptions of telemedicine feasibility, benefits, and barriers. Qualitative data from focus group discussions
(FGDs) and key informant interviews (KIIs) explored the lived experiences, cultural dynamics, and trust issues that shape telemedicine acceptance.
Finally, a facility audit assessed infrastructure readiness for remote consultations.

3.2 Study Area and Population

The research was conducted at Chikowa Health Centre, a primary care facility serving approximately 15,000 rural residents in southern Malawi. The
patient population comprises subsistence farmers, traders, and their families who travel up to 50 km for specialist care. Healthcare providers include
clinical officers, nurses, and health surveillance assistants (HSAs). Community stakeholders such as district health officials and village chiefs were also
consulted to understand policy and cultural contexts.

3.3 Sampling Technique

A multi-stage sampling strategy ensured diverse viewpoints. Purposive sampling selected 10 healthcare providers and 6 community leaders for KIIs based
on their roles in clinic operations and local governance. Two FGDs were conducted with 12 patients each, stratified by gender and age, to explore
collective attitudes. Finally, systematic random sampling enrolled 50 patients exiting outpatient consultations and all available clinical staff (n = 10) for
structured surveys.
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3.4 Data Collection Methods

Data collection spanned three streams:
e  Patient and provider surveys capturing demographic details, technology access, and telemedicine perceptions.
. Semi-structured FGDs and KlIs exploring barriers, trust factors, and implementation ideas in participants’ own words.
. Facility audit documenting power supply stability, internet connectivity strength, and availability of digital devices.

Surveys were administered via Open Data Kit (ODK) Collect on tablets, and qualitative sessions were audio-recorded with participant consent.

3.5 Data Analysis

Quantitative data were exported from ODK into SPSS for descriptive statistics and cross-tabulations to identify key trends. Inferential tests (chi-square
and t-tests) examined associations between demographic factors and telemedicine readiness. Qualitative recordings were transcribed verbatim and coded
in NVivo. A thematic analysis approach generated core themes aligned with the Unified Theory of Acceptance and Use of Technology 2 (UTAUT?2), the
Health Belief Model, and Digital Divide Theory.

3.6 Ethical Considerations

This study received approval from DMI-St. Eugene University’s Research Ethics Committee. All participants provided informed consent and could
withdraw at any time without repercussions. Survey data were anonymized, and audio files were stored on encrypted devices. Community engagement
respected local leadership structures, ensuring culturally appropriate procedures and confidentiality.

3.7 Study Limitations

The cross-sectional design captures perceptions at a single time point, limiting causal inferences. The sample size, while adequate for pilot insights, may

not reflect all rural clinics in Malawi. Self-reported data carry risks of social desirability and recall bias. Finally, infrastructure audits reflected conditions
during study visits and may not represent seasonal variations in power or network availability.

Research Findings and Interpretation

This chapter presents the quantitative and qualitative results, organized by participant group and study objective. Quantitative survey data from 10
healthcare providers and 50 patients are summarized in tables, while themes from focus groups and key informant interviews contextualize and explain
those findings.

4.1 Quantitative Findings — Health Worker Survey

Ten clinical officers, nurses, and health surveillance assistants completed the structured questionnaire. Their responses reveal critical facility constraints
as well as strong belief in telemedicine’s clinical value.

4.1.1 Facility Readiness
Table 1 summarizes staff perceptions of Chikowa Health Centre’s technical infrastructure and human capacity.
Table 1: Health Worker Perceptions of Facility Readiness (n=10)

Key findings:
. Half of staff report unreliable power, and none believe the internet supports video.
. Sixty percent have device access, but 70 percent lack confidence with basic smartphone tasks.

4.1.2 Specialist Shortage
All respondents agree that lack of on-site specialists is a major operational challenge.
This unanimous view signals a clear opportunity for tele-consultation services to fill the specialist gap.

4.1.3 Telemedicine Perceptions (UTAUT2 & HBM)

Staff attitudes toward telemedicine were uniformly positive on outcomes but mixed on usability and preparedness.
. 100 percent believe telemedicine will improve patient outcomes.
. Only 60 percent feel it would be easy to learn, and 80 percent report insufficient knowledge.
e Privacy and trust concerns are universal among staff.
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4.1.4 Proposed Implementation Strategies
When asked to identify the single greatest enabler, staff ranked trust-building highest.
Half of respondents see community trust as the foremost challenge, underscoring the need for local champion engagement.

4.2 Quantitative Findings — Patient Survey

Fifty adult patients exiting the outpatient department completed the survey. Their responses highlight access barriers and technology skills relevant to
telemedicine design.
4.2.1 Healthcare Access and Digital Literacy

. 78 percent report transport as a routine barrier, and 90 percent have missed care for logistical reasons.

e  Nearly all can make voice calls, but only one-third can handle SMS and fewer use smartphone apps.

4.2.2 Perceived Clinical Need and Benefits (HBM)
e  Every patient acknowledges unmet clinical needs at the centre.
e A strong majority see potential time and cost savings, though trust in video-based diagnosis is mixed.

4.2.3 Barriers and Cues to Action (HBM)
. Data cost anxiety (88 percent) and preference for face-to-face care (96 percent) are major barriers.
. Nurse or CHW facilitation greatly increases patient comfort and willingness to participate.

4.3 Qualitative Findings

Focus group discussions (FGDs) and key informant interviews (KIIs) with 24 patients, 10 staff, and six community leaders produced the following
themes:

These qualitative insights validate the survey findings and highlight the necessity of blended, community-led, low-bandwidth telemedicine models
supported by targeted infrastructure and training investments.

In summary, the convergent evidence shows strong clinical demand and positive outcome expectations for telemedicine, counterbalanced by power and
connectivity gaps, data-cost fears, trust issues, and a deep preference for in-person care. Nurse/CHW facilitation and local leader engagement emerge as
pivotal strategies to overcome these barriers and ensure equitable telemedicine access at Chikowa Health Centre.

Discussion

This study reveals a complex interplay between strong clinical demand for specialist support and significant infrastructural, economic, and socio-cultural
barriers at Chikowa Health Centre. Patients and providers unanimously recognize that travel burdens and specialist shortages undermine care, aligning
with global evidence that telemedicine can reduce missed appointments and improve chronic disease management.

However, unlike well-resourced settings where broadband and digital skills are widespread, Chikowa faces unreliable electricity, no video-grade
connectivity, and low digital literacy constraints that mirror findings from rural sub-Saharan pilots but demand tailored solutions.

Applying UTAUT?2, performance expectancy emerges as the primary driver: 100 % of staff and patients believe telemedicine will improve outcomes and
reduce travel costs. Yet effort expectancy is limited by low confidence with smartphones and SMS, echoing studies in rural Asia where complex interfaces
deter uptake. Social influence is a potent enabler here; 100 % of patients would try telemedicine if recommended by community health workers (CHWs),
underscoring the role of trusted intermediaries in cueing technology adoption. Facilitating conditions are currently absent staff report no technical capacity
and universal internet deficiencies requiring phased infrastructure investments before video services become viable.

The Health Belief Model further clarifies patient attitudes: high perceived severity of referral delays and clear benefits of remote specialist advice drive
interest, but perceived barriers data costs, privacy worries, and a deep preference for face-to-face care threaten uptake unless explicitly mitigated. Nurse-
or CHW-mediated consultations appear to bridge trust and usability gaps, enhancing self-efficacy and acting as critical cues to action. Finally, Digital
Divide Theory highlights that device ownership, digital skills, and affordability inequalities threaten to exclude the poorest unless equity measures device-
sharing schemes, data subsidies, and multilingual support are embedded from the start.

Together, these frameworks suggest that a mixed, audio-first telemedicine model—anchored in CHW facilitation, supported by basic power and
connectivity upgrades, and paired with targeted digital-literacy training stands the best chance of success. Scaling to video consultations must await robust
back-end infrastructure and formal policy endorsement to ensure sustainability and broad access.
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Conclusion and Recommendations
6.1 Conclusion

Telemedicine holds clear promise for improving access to specialist care and reducing travel-related barriers at Chikowa Health Centre. Both patients
and providers perceive immediate benefits in remote consultations, especially when facilitated by trusted CHWs. However, realizing this potential requires
a carefully phased approach that addresses facility-level deficits in power and connectivity, bridges digital-skill gaps, and builds community trust through
local champions and blended care pathways. Without these foundational investments and equity safeguards, telemedicine risks being an exclusive service
for a privileged few rather than a transformative tool for all rural residents.

6.2 Recommendations
The following actionable strategies, organized by time frame, will guide telemedicine implementation in rural Malawi:

Short-Term (0-3 months)
e  Establish a dedicated teleconsultation corner with UPS or solar backup and basic data connectivity.
e Provide 3-5 shared tablets or smartphones, secured in the facility, for CHW- or nurse-facilitated calls.
e Deliver hands-on training workshops on voice calls, SMS, and basic smartphone use to all staff and CHWs.
e Engage village chiefs, religious leaders, and CHWs in sensitization sessions to build community endorsement.

Medium-Term (3—12 months)
. Launch an audio-first pilot for specialist consultations (e.g., obstetrics, chronic disease), tracking KPIs such as teleconsult counts, reduced
missed appointments, and patient satisfaction.
e Negotiate zero-rating or subsidized data plans with local telecom providers for telemedicine traffic.
e Develop simple, multilingual privacy and consent protocols, and integrate them into standard operating procedures.
. Conduct periodic refresher training and mentorship for staff to strengthen self-efficacy and troubleshooting skills.

Long-Term (1-3 years)

. Upgrade internet bandwidth incrementally to support low-resolution video consultations in a dedicated telemedicine room.

e Advocate for district health office and Ministry of Health policy endorsement, including inclusion of telemedicine in national health insurance
and reimbursement schemes.

. Evaluate cost-effectiveness and equity impacts, publishing results to inform scale-up across similar rural health centres.

. Establish a continuous quality-improvement cycle with patient feedback loops, CHW input, and infrastructure monitoring to adapt services
over time.

e By following this roadmap prioritizing community-led, low-bandwidth solutions first and building toward more advanced telemedicine
capabilities Chikowa Health Centre can pioneer a sustainable model for rural digital health in Malawi.

Informed Consent Form (For All Participants)

Title of Study: Exploring the Potential of Telemedicine in Improving Rural Healthcare Delivery: A Case Study of Chikowa Health Centre in Malawi
Principal Investigator: Symon Steven Kaseko

Purpose of the Study:

To explore how telemedicine can improve healthcare access and delivery at Chikowa Health Centre.

What Participation Involves:

You will be asked to respond to a series of questions about your experiences with healthcare and your thoughts on using telemedicine. This will take
approximately 15-30 minutes. Your answers will be kept confidential and used for academic purposes only.

Voluntary Participation:

Your participation is completely voluntary. You may stop at any time without giving a reason, and it will not affect you in any way.

Confidentiality:

All information you provide will be kept confidential. Your name or identity will not be included in any report.

Benefits and Risks:

There are no direct risks to you for participating. Your input will help improve rural healthcare services.

Consent Statement:

I have read (or been read to) the above information and understand what participation involves. I agree to take part in this research.

Participant Name:

Signature or Thumbprint:
Date:
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