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Abstract

Internally displaced populations (IDPs) in resource-limited regions face severe barriers to
accessing essential healthcare services due to disrupted infrastructures, political instability,
poverty, and geographical isolation. The increasing frequency of displacement caused by
conflicts, natural disasters, and socio-political unrest underscores the urgent need for innovative
health delivery models. This paper proposes a conceptual model for delivering telemedicine
services to IDPs in such challenging environments. The model integrates low-cost digital health
technologies, community health workers, and mobile-based platforms to provide real-time
consultations, health monitoring, and remote diagnostics. Drawing from successful pilot
implementations and global telehealth frameworks, the model emphasizes scalability, cultural
adaptability, and minimal technological requirements. The proposed framework is built on four
interconnected components: (1) Mobile Health Infrastructure, using solar-powered mobile
clinics and portable communication kits; (2) Human Resource Integration, engaging trained
local health workers as intermediaries between patients and remote physicians; (3) Digital
Health Platform, employing cloud-based, encrypted applications compatible with basic
smartphones; and (4) Partnership Ecosystem, including NGOs, local governments, and
international aid organizations for sustainability and policy support. Through case simulations
and theoretical applications, this study demonstrates how such a model can overcome major
limitations of traditional health delivery in displacement settings—such as long wait times,
medication scarcity, and absence of specialist care. Furthermore, the model addresses
operational constraints like intermittent connectivity and low health literacy through
asynchronous communication tools, multilingual interfaces, and community sensitization
programs. Key success indicators include reduced morbidity, improved patient engagement, and
optimized resource utilization. The model aligns with global humanitarian health goals and
offers a replicable structure for crisis-prone regions worldwide. This conceptual approach not
only bridges the healthcare gap for displaced individuals but also fosters long-term resilience
within underserved populations. Future research will focus on pilot testing, impact assessment,
and integration with national health systems to enhance its effectiveness and adoption.
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1. Introduction

Internally displaced persons (IDPs) represent a particularly vulnerable group globally, with their living conditions often
exacerbated by ongoing conflict, natural disasters, or political instability. These circumstances result in significant disruptions
to their access to essential services, particularly healthcare. Many IDPs are forced into camps or informal settlements where
healthcare infrastructure is frequently absent or severely underdeveloped, leading to critical gaps in medical services. Studies
have shown that IDPs are at heightened risk for a variety of health issues, including maternal and child health complications,
infectious diseases, and mental health issues due to the harsh living conditions and lack of adequate healthcare access (Ekezie,
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2022; Ogbu et al., 2022) 7. 701,

The humanitarian response systems in place are often
overwhelmed, lacking sufficient resources to meet the health
needs of displaced populations. Challenges such as
insecurity, logistical difficulties, and inherent system
limitations hinder the delivery of necessary services. The
resultant impact is a high incidence of preventable illnesses
within these communities, reflecting an urgent need for
improved healthcare solutions tailored to the specific
challenges faced by IDPs (Tomassoni, et al., 2012,
Tomassoni, et al.,, 2013) ©* 97, Research highlights that
addressing health access for IDPs is not merely a moral
necessity but a crucial aspect of any effective humanitarian
response and resilience-building strategy for these
populations.

In crisis situations, the need for accessible and continuous
healthcare services is further complicated due to conventional
healthcare systems often being ill-equipped to manage these
pressing demands. Typical barriers include inadequate
infrastructure, limited trained personnel, and geographic
isolation (Dassah et al., 2018) [*6l, As reported, the struggles
for healthcare accessibility often create an environment
where morbidity and mortality rates are significantly higher
among displaced populations compared to settled
communities (Olanrewaju et al., 2019) [, Vulnerability
factors are compounded by existing economic hardships,
which affect IDPs' ability to obtain healthcare, accentuating
their marginalization within host communities (Olanrewaju
et al., 2019: Ojonugwa, 2021) '+ 72,

Given these challenges, telemedicine has emerged as a
potentially transformative solution in addressing healthcare
gaps for internally displaced populations. Telemedicine
effectively expands access to healthcare services by enabling
remote consultations and treatments, which is particularly
beneficial for IDPs in areas where physical healthcare access
is limited (Noh et al., 2022) %1, Recent studies have shown
that implementing telemedicine can significantly improve
health outcomes by reducing travel burdens and allowing for
timely medical interventions, thus containing the spread of
diseases and bolstering psychological well-being (Noh et al.,
2022) 581, Furthermore, the flexibility of telemedicine makes
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it adaptable for various health needs, ranging from preventive
care to chronic disease management, reinforcing its value in
a crisis context.

To implement telemedicine effectively for IDPs, it is
essential to develop a conceptual framework that addresses
the unique challenges these populations face. This includes
taking into account technological barriers, cultural
sensitivities, and the need for coordination between multiple
stakeholders within the humanitarian response framework.
Research indicates that successful telemedicine interventions
can integrate community-based strategies with technological
innovation, ensuring that the solutions are sustainable and
context-sensitive (Noh et al., 2022) 5561,

Ultimately, acknowledging the vulnerabilities of IDPs and
leveraging technological tools like telemedicine could
critically enhance healthcare delivery, mitigate health
disparities, and promote resilience within these communities,
fostering an environment where health equity is not just an

aspiration but an achievable reality (Olanrewaju et al., 2019)
[74],

2. Literature Review

Telemedicine has transformed global healthcare delivery,
particularly for underserved populations in remote regions.
Defined as the integration of telecommunications technology
in healthcare delivery, telemedicine includes functionalities
such as remote diagnostics, virtual consultations, and mobile
health applications (Elujide, et al., 2021, Khosrow Tayebati,
Ejike Nwankwo & Amenta, 2013) 2935881 Tomassoni, et al.,
2013) 4, 1ts significance has escalated in recent years due to
the digital revolution, increased healthcare technology
investments, and the necessity for contactless care during the
COVID-19 pandemic. In  high-income  countries,
telemedicine has improved patient-provider interactions and
chronic disease management, enhancing healthcare system
efficiency overall (Ye et al., 2020). In lower and middle-
income countries (LMICs), telemedicine helps overcome
challenges related to inadequate infrastructure and workforce
shortages, thus improving access to care. Figure 1 show the
diagram of most common telemedicine services and their
workflow presented by Omboni, 2021 7],
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The context of humanitarian crises presents additional layers
of complexity for healthcare delivery, notably concerning
internally displaced persons (IDPs). Unlike refugees, IDPs
remain within their national borders yet often inhabit unstable
environments with inadequate healthcare services, making
them particularly vulnerable. By the end of 2022, over 71
million individuals were reportedly displaced internally due
to conflicts, highlighting an urgent need for effective health
interventions in these populations. Telemedicine offers a
critical conduit for accessing essential healthcare (Nwankwo,
Tomassoni & Tayebati, 2012, Olamijuwon, 2020, Tayebati,
et al., 2010) - - 81 Remote consultations and mobile health
units have proven effective in settings such as Syrian IDP
camps and Rohingya settlements in Bangladesh, enabling
real-time medical consultations even amid severe logistical
challenges (Tartaglia et al., 2022) 571,

Historical applications of telemedicine in displacement
scenarios have involved innovative models developed
predominantly by NGOs and academic institutions. Early
implementations utilized satellite communications to enable
consultations between field medics and specialists. For
example, Médecins Sans Frontiéres developed a tele-
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expertise platform to connect healthcare professionals in
conflict zones to remote experts, optimizing patient outcomes
(Cadili et al., 2021) 81, Although promising, these efforts
often operate in a fragmented manner, typically lacking
integration with national healthcare systems, which
compromises sustainability and long-term impact (EI-Nahal
etal., 2021) (8],

Despite progress, significant shortcomings persist in
healthcare delivery models tailored for IDPs. Traditional
humanitarian health services are frequently focused on
emergency responses rather than on long-term care continuity
for chronic conditions, mental health support, and maternal
care (Buse et al., 2022) '], Issues such as the absence of
standardized health information systems often lead to
inconsistent medical histories, further undermining care
quality (Greven et al., 2021) 281, The cultural and linguistic
diversity within IDP populations additionally complicates
healthcare delivery, necessitating more tailored, inclusive
approaches to adequately meet specific community needs
(El-Nahal et al., 2021) [*81. A conceptual model for telehealth
adoption and use presented by Standing, et al., 2014 ¢ is
shown in figure 2.

Information Organkational
Technology Irsues
Relisbility Fower shuctures
Usability Values and norms
System integration {culiure)
Training and suppart Organisational
Security and Privaey slructurs
Expertize

S\

Virtual Teans Information and
Eelationship building Enowledze
Comerunication, managenent
Cohesion Trust
Coordination Reciprocily
Self worth
Economic mwards

Etiective telehealth adaption and

Lewels of adoption and use
Performance
Satisfaclion

Fig 2: A conceptual model for telehealth adoption and use (Standing, et al., 2014) 8],

Moreover, technological barriers inhibit telemedicine's
effective implementation in resource-limited contexts. High
levels of internet connectivity and electricity reliability are
crucial for telemedicine to function efficiently, yet many of
these communities face severe deficiencies in such
infrastructure. Low digital literacy among both patients and
healthcare providers represents another hurdle in fully
harnessing telemedicine's capabilities (Malouff et al., 2021)
481 As many telemedicine initiatives tend to be short-term
pilot projects reliant on donor funding, the lack of sustainable
operational planning often stymies long-term positive
outcomes (Ye et al., 2020).

An analysis of current literature reveals considerable gaps in
research concerning telemedicine in humanitarian contexts.
While there is a robust body of work on telemedicine in rural
areas, focused studies on its deployment for IDPs remain
sparse. Most existing studies are qualitative and descriptive,
often centering on case studies or pilot programs rather than

scalable models that can be broadly applied (El-Nahal et al.,
2021) 81, Future research should aim for holistic approaches
that incorporate technological, logistical, and ethical
dimensions in the deployment of telemedicine in crisis-
affected regions. Additionally, integrating community
engagement strategies is crucial for ensuring that
telemedicine solutions resonate with the specific needs and
preferences of IDP populations (Wood et al., 2021) (102,

In conclusion, telemedicine has the potential to significantly
improve healthcare delivery for internally displaced
populations, yet the literature emphasizes the challenges of
fragmented efforts and structural barriers. The development
of comprehensive frameworks capable of addressing
infrastructural, sociocultural, and operational limitations is
essential for creating sustainable, inclusive health systems
that effectively meet the needs of displaced individuals
(Wood et al., 2021) 1%, Such models should encompass all
aspects of care delivery—from technology integration to
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community engagement—while ensuring they adapt to
diverse contexts dictated by conflict, disasters, or other crises
(Madu, et al., 2019, Matthew, et al., 2021, Nwankwo, et al.,
2011, Tomassoni, et al., 2013) [3449. 63, 45],

3. Methodology

The PRISMA-based methodology for the study titled A
Conceptual Model for Delivering Telemedicine to Internally
Displaced Populations in Resource-Limited Regions" was
developed to ensure a systematic and evidence-based
approach in synthesizing relevant literature. The PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) method guided the entire review process.
Initially, comprehensive searches were conducted across
multiple databases such as PubMed, Scopus, and Google
Scholar, targeting peer-reviewed articles and grey literature
on telemedicine, health interventions in internally displaced
populations (IDPs), and healthcare access in resource-

constrained settings. The keywords used included
“telemedicine,” “internally displaced persons,” “resource-
limited,” “healthcare access,” and “digital health
technologies.”

A total of 4,172 records were retrieved, comprising both
database searches and additional sources like organizational
reports and government publications. After removing
duplicates, 3,087 unique articles remained. The titles and
abstracts were screened based on relevance to the research
objectives, reducing the list to 284 full-text articles assessed
for eligibility. Eligibility criteria focused on studies published
in English from 2000 to 2024, targeting either telemedicine
applications or healthcare access among displaced or
marginalized populations in low-resource settings.

Of these, 93 studies met the inclusion criteria and were
included in the synthesis. The selected literature reflected
multi-dimensional insights into digital health frameworks,
IDP-specific health challenges, technological feasibility, and
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barriers to healthcare access. This pool of evidence provided
a rich foundation for conceptualizing an integrative
telemedicine delivery model. Drawing from established
frameworks by Bhaskar et al. (2020) [, Ekezie (2022) 017,
Cruz & Dlamini (2021) B4, and others, the model design
incorporated themes such as community-based digital health
kiosks, mobile-based consultation systems, and solar-
powered hubs equipped with diagnostic tools. Insights from
studies like Abisoye & Olamijuwon (2022) I3 informed the
integration of cybersecurity and data privacy measures,
ensuring the solution’s viability in conflict-prone zones.
Data synthesis followed a thematic narrative analysis
approach to identify recurring patterns and concepts. These
included the use of Al to optimize triage and treatment plans,
as demonstrated by Chianumba et al. (2022) M1, and the
effectiveness of point-of-care technologies validated by
Adegoke et al. (2022) 2. Moreover, critical enablers such as
training of health workers, satellite communication, and
interoperability were identified from sources including
Ftouni et al. (2022) and Omboni et al. (2022) [61. Common
barriers were also identified—chief among them being
connectivity issues, low digital literacy, and language
barriers—which were addressed through targeted design
recommendations within the model.

The final conceptual model was constructed around four
pillars: (1) Mobile Health Infrastructure; (2) Human-
Centered Digital Access Points; (3) Al-Assisted Health
Decision Support; and (4) Policy & Governance Layer for
Sustainability. These components are derived from cross-
cutting themes within the literature and tested approaches
within similar humanitarian contexts. The outcome of this
methodology is a comprehensive, scalable, and adaptable
telemedicine framework designed for effective deployment
in IDP settings, with strong potential for integration into
broader health systems in resource-limited regions.
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2.3 Conceptual Framework Overview

The conceptual model proposed for delivering telemedicine
to internally displaced populations (IDPSs) in resource-limited
regions is innovative, integrating multidisciplinary and
systems-based approaches to address the unique healthcare
challenges these populations face. A critical aspect of this
model is its grounding in the practical, technological, and
socio-cultural realities of the displaced individuals it aims to
serve (Gabrielli, et al., 2010, Imran, et al., 2019, Nwankwo,
et al., 2012) [% 64 301 For instance, emerging telemedicine
frameworks emphasize community-based health access
points, which are vital for effective engagement and ensuring
digital health literacy among IDPs. Community Health
Workers (CHWSs) play a significant role in facilitating digital
interactions, thereby fostering trust and comprehension of the
telemedicine system (Saigi-Rubio0 et al., 2022) 82,

The proposed model layers these community-based
initiatives with mobile and remote communication platforms,
critical for delivering healthcare services in crisis settings.
These technologies must be adaptable to ensure usability
under challenging conditions, such as unreliable internet
access, which is paramount given that many IDP populations
may only have sporadic access to technology (Gmunder et
al., 2021; Omboni et al., 2022) 26761, Research indicates that
utilizing solar-powered devices and offline-compatible
applications can enhance the reach of telemedicine services,
fundamentally — addressing  barriers like inadequate
infrastructure and health workforce shortages (Lott et al.,
2022; Pang et al., 2021) % 71 Furthermore, the model's
reliance on low-cost, scalable technologies reinforces its
potential for sustainability and contextual relevance in
diverse settings (Cruz & Dlamini, 2021) 4,
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Functioning in conjunction with these components are
centralized coordination and data management hubs, which
serve as the system’s backbone. These hubs enable efficient
management of electronic medical records (EMRS), triage
processes, and consultation routing. Studies underscore the
need for robust data management systems in telemedicine
frameworks to ensure quality control and privacy, especially
within vulnerable populations that often operate with
diminished trust in authorities (Kheir et al., 2022) [4,
Through these centralized hubs, healthcare providers can
standardize clinical protocols and maintain a high standard of
care, which is crucial for effective intervention in
displacement scenarios (Bhaskar et al., 2020) [,
Additionally, the model hinges on the establishment of
integrated stakeholder networks comprising government
bodies, NGOs, local communities, and technology
developers. This collaborative approach is vital for fostering
resilience and ensuring responsive healthcare delivery in the
face of fluctuating circumstances unique to IDPs (Lott et al.,
2022; Saigi-Rubié et al., 2022) 4% 8 |ntegrating local
perspectives and governance structures helps maintain
cultural sensitivity in program design and implementation,
creating an inclusive environment for telemedicine
initiatives. The positive correlation between community
involvement and healthcare outcomes documented in various
studies emphasizes the necessity of this collaboration
(Kaufman et al., 2022) 3. Kairy, Lehoux & Vincent, 2014
1321 presented Conceptual framework a for telerehabilitation
used in case study of telemedicine program implemented
between one urban specialized rehabilitation centre and one
rural regional rehabilitation center shown in figure 4.

Sustainability of
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*
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Fig 4: Conceptual framework for telerehabilitation used in case study of

telemedicine program implemented between one urban specialized

rehabilitation center and one rural regional rehabilitation center (Kairy, Lehoux & Vincent, 2014) 32,

Lastly, the framework incorporates adaptive monitoring and
evaluation components, pivotal for dynamically refining
interventions based on real-time data and community
feedback. This aspect promotes scale-up and iterative
improvements, tapping into resilience theories that

emphasize the ability of health systems to adapt to changes,
such as pandemics or natural disasters (Mileski et al., 2017)
52 Continuous assessment and adaptations to the
telemedicine model can ensure that it remains effective,
sustainable, and relevant to the evolving needs of IDPs, thus
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supporting a comprehensive health systems-based approach
as proposed by the WHO.

In conclusion, the proposed conceptual model presents a
resilient and integrated approach to delivering telemedicine
within IDP populations in resource-limited regions. By
aligning innovative technologies with community-oriented
health strategies, the model aims to enhance healthcare
accessibility, quality, and continuity, thereby contributing to
health equity in crisis settings (Adegoke, et al., 2022,
Chianumba, et al., 2022, Patel, et al., 2022) 1.2,

2.4 Components of the Conceptual Model

The conceptual model for delivering telemedicine to
internally displaced populations (IDPs) in resource-limited
regions effectively integrates various components that
collectively address the multifaceted healthcare delivery
challenges faced in humanitarian crises. This model aims not
only to enhance access to healthcare but also to ensure that
such access is sustainable, equitable, and responsive to the
needs of underserved populations. Critical components of
this model include mobile health infrastructure, human
resource integration, a digital health platform, and a
comprehensive partnership and sustainability ecosystem
(Kuo, et al., 2019, Matthew, et al., 2021, Nwankwo, et al.,
2011, Tomassoni, et al., 2013) [49. 63.94],

The mobile health infrastructure stands as a foundational
component by providing deployable medical facilities
capable of reaching IDPs in geographically isolated or
insecure environments. These mobile units, which include
solar-powered clinics and portable diagnostic tools, are
particularly vital in regions where access to energy is
unreliable or non-existent (Luo et al., 2021) 3. Such
facilities are equipped with essential diagnostic equipment
and digital interfaces, enabling health workers to monitor
vital signs and conduct health assessments for maternal and
child health (Luo et al., 2021) 1. Moreover, strategies
involving connectivity solutions, such as satellite internet
systems and offline data synchronization, are essential for
providing continuous data access in areas lacking cellular
coverage, thus allowing healthcare professionals to
communicate with patients and upload data efficiently (Luo
etal., 2021) 1431,

Human resource integration into the model emphasizes the
crucial role of community health workers (CHWSs) who serve
as the primary link between the telemedicine system and
displaced populations. By recruiting CHWSs from within the
IDP communities, the model fosters cultural competence and
trust, facilitating more effective health assessments and
digital consultations (Kaufman et al., 2022) %3, CHWs are
trained to perform various healthcare tasks and to guide
patients through the telemedicine process, -effectively
bridging the gap between the community and external
healthcare providers (Kaufman et al., 2022) 31, Furthermore,
the model promotes task-shifting strategies where clinical
responsibilities are redistributed from highly trained
professionals to CHWs, thereby alleviating pressures on the
healthcare system while empowering local community
members through skill development (Nasser et al., 2021) 53],
The digital health platform serves as the technological
backbone of the proposed model, enabling a wide range of
healthcare functions including teleconsultations, electronic
prescriptions, and health education (Kaufman et al., 2022)
1331, Designed to be user-friendly and compatible with low-
cost devices, the platform operates effectively even in low-
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bandwidth conditions, ensuring uninterrupted healthcare
delivery (Kaufman et al., 2022) 31, Critical features such as
data privacy protections and interoperability standards are
integrated into the platform, ensuring that the sensitive health
data of displaced individuals is protected and that information
can be shared across various healthcare systems seamlessly
(Kaufman et al., 2022; Luo et al., 2021) [33 431,

Establishing a robust partnership and sustainability
ecosystem is paramount for the success of the model.
Collaboration with NGOs, government health ministries,
academic institutions, and technology developers is
necessary to facilitate resource sharing and policy
coordination (Nasser et al., 2021) %31, These partnerships
enable the integration of telemedicine services into existing
health systems and ensure that interventions are sustainable
over the long term. The model promotes a mix of financing
strategies, such as public-private partnerships and social
entrepreneurship, to enhance program resilience and
operational sustainability in resource-limited contexts (Luo et
al., 2021) 431,

In conclusion, the comprehensive conceptual model for
delivering telemedicine to internally displaced populations in
resource-limited areas capitalizes on interconnected
components to surmount the unique challenges faced in such
environments. Through an integrated approach that
emphasizes mobile infrastructure, community health worker
involvement, advanced digital platforms, and strategic
partnerships, the model has the potential to significantly
improve healthcare access and outcomes for IDPs (Govender,
et al., 2022, Matthew, Akinwale & Opia, 2022, Udegbe, et
al., 2022) [27. 50, 91 Emphasizing the importance of cultural
relevance and ethical practice, this model aligns with the
growing recognition of digital health as a critical resource in
humanitarian settings (Luo et al., 2021) 431,

2.5 Operational Considerations

Operationalizing a conceptual model for delivering
telemedicine to internally displaced populations (IDPs) in
resource-limited regions necessitates a comprehensive
understanding of the local contexts that influence healthcare
delivery. This includes acknowledging systemic and
logistical challenges that persist in these environments. A
commitment to inclusivity coupled with an adaptive
implementation strategy can significantly improve the
operationalization of telemedicine in these settings by
addressing specific barriers to access and engagement
(Nwankwo, Tomassoni & Tayebati, 2012, Tayebati,
Nwankwo & Amenta, 2013, Tomassoni, et al., 2013) 949789,
In the initial stages, stakeholder engagement is paramount.
Engaging community leaders, health authorities, and the
displaced populations themselves fosters a sense of trust and
ensures that the telemedicine interventions align with actual
community needs rather than preconceived notions held by
external actors (Abisoye & Olamijuwon, 2022, Chianumba,
et al., 2022) [** 1 Research highlights the necessity of
conducting thorough baseline assessments to map existing
healthcare infrastructure, evaluate local health burdens, and
understand  cultural nuances before  commencing
telemedicine deployments (Owolabi et al., 2022) [, By
leveraging this local context, pilot sites can be customized,
ensuring a more relevant and effective implementation.
Following the groundwork of mapping and engagement, the
deployment phase of telemedicine infrastructure is critical.
This phase often involves setting up solar-powered clinics
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and providing community health workers (CHWSs) with
mobile  devices. Furthermore, establishing reliable
connectivity—often a significant barrier in IDP settings—
requires strategies that might incorporate hybrid systems
combining satellite and offline technology (Ftouni et al.,
2022; Owolabi et al., 2022) 22891, Training for CHWSs should
focus on technical skills, as well as include cultural
competence and digital literacy to enhance their effectiveness
(Levander et al., 2021) (1, Emphasizing ongoing training and
user-friendly application designs can help bridge the digital
divide, making technology more accessible to communities
that may not have prior experience with digital health tools
(Pogorzelska & Chlabicz, 2022) 81,

Trust-building mechanisms are essential for effective
telemedicine delivery, particularly in humanitarian contexts
where skepticism towards external interventions can be
prevalent. Studies suggest that incorporating local
community members into the implementation process can
facilitate trust while also ensuring that data privacy concerns
are addressed transparently (Elujide, et al., 2021, Khosrow
Tayebati, et al., 2011, Nwankwo, et al., 2012) [19.36.89 The
model should entail straightforward consent procedures,
explained in local languages, to adequately engage users and
inform them about data usage. Furthermore, a human-
centered design approach, which aligns telemedicine
functionalities with community needs, can significantly
enhance user acceptance (Noceda et al., 2022) 591,

Cultural dynamics play a crucial role in how telemedicine is
perceived and utilized within IDP communities. Gender roles
and local health beliefs can greatly influence healthcare-
seeking behaviors. Thus, adopting gender-sensitive
approaches—such as gender-matching between patients and
healthcare providers—can enhance comfort and trust within
consultations (Ogundipe et al., 2022) . Additionally,
establishing mechanisms for continuous community
engagement ensures that the model adapts to evolving
sociocultural realities (Serper et al., 2020) [52],

From an ethical standpoint, the operationalization of
telemedicine must address risks associated with data
handling, consent, and the potential for exploitation due to
the precarious conditions faced by displaced individuals.
Deploying well-defined protocols for clinical risk
management and establishing clear referral pathways for
acute conditions are critical for maintaining care quality (Ong
et al.,, 2022; Hisan et al., 2022) 1. Emphasizing ethical
considerations in telemedicine interventions can contribute to
building long-term sustainability and user trust, thereby
encouraging consistent engagement with the services
provided.

Lastly, the financial sustainability of telemedicine can often
be a point of concern. Strategies should focus on integrating
these services into existing healthcare budgets or exploring
partnerships with local governments to ensure ongoing
support beyond initial donor funding (Orrange et al., 2021,
Lovecchio et al., 2020) ' 421, Continuous evaluation through
monitoring and feedback loops will help these services
remain responsive to both community needs and operational
challenges, ensuring long-term viability and impact.

In conclusion, while designing effective telemedicine
solutions for internally displaced populations is crucial, the
real success lies in the meticulous execution and tailoring of
those solutions to meet the unique challenges and vastly
different contexts of these communities (Attah, et al., 2022,
Chianumba, et al., 2022, Opia, Matthew & Matthew, 2022)
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[50. 5 11 A thorough, phased implementation plan that
incorporates extensive local engagement, adaptive learning,
and ethical rigor stands to transform healthcare delivery for
IDPs, facilitating better health outcomes and enhancing
overall resilience in these wvulnerable populations
(Chukwuma, et al., 2022, Gbadegesin, et al., 2022) [13.25],

2.6. Potential Impact and Evaluation

The implementation of a conceptual model for delivering
telemedicine to internally displaced populations (IDPSs) in
resource-limited regions represents a transformative
approach to humanitarian healthcare delivery. This model
integrates technology, community engagement, and systems
thinking to address the multifaceted health needs of IDPs,
who often grapple with significant barriers to healthcare
access. Research highlights that telemedicine can play a
crucial role in improving health outcomes for underserved
populations by facilitating prompt access to medical services
(Kuo, etal., 2019, Madu, et al., 2020, Nwankwo, et al., 2012,
Tayebati, et al., 2011) 183943 For example, Vudathaneni et
al. suggest that telemedicine can enhance health management
by allowing for timely diagnosis and treatment, effectively
bridging the gap between healthcare demand and available
supply. This is particularly vital in contexts where traditional
healthcare infrastructure is compromised or outright absent.
Integrating mobile diagnostic tools and digital health records
into telemedicine platforms fosters continuity of care and
optimizes patient management processes in displacement
settings. Telemedicine can streamline follow-up care,
reducing the need for patients to frequently provide medical
histories or to travel long distances for basic consultations
(Gabrielli, et al., 2010, Khosrow Tayebati, et al., 2013,
Nwankwo, et al., 2011) B> 23 81 This is corroborated by
Kruse et al.,, who discuss how telemedicine facilitates
efficient management of patient care, enabling healthcare
providers to track and address complex medical cases more
effectively, which is crucial in emergencies where resources
are limited (Nwankwo, Tomassoni & Tayebati, 2012,
Ogbonna, et al., 2012, Tayebati, et al., 2013) 7 9. 88],
Furthermore, the potential of telemedicine to yield specific
health benefits, such as reducing morbidity and mortality
rates from conditions like respiratory infections or maternal
complications, is emphasized in the literature, showcasing its
role as a preventive healthcare measure (Aktar et al., 2022)
4]

Mother and child health can significantly benefit from the
innovative use of telemedicine. With many IDPs lacking
access to essential antenatal care, maternal health services
delivered via telemedicine—like virtual consultations and
remote monitoring—can help reduce maternal mortality rates
(Aktar et al., 2022) ™. Jelle et al. reveal that access to
healthcare in IDP camps is often limited due to various socio-
economic factors, underlining the potential role telehealth
could play in mitigating these barriers through more
accessible care options (Jelle et al., 2021) B4, Additionally,
telemedicine enhances immunization tracking and nutritional
support for children, fostering an environment conducive to
healthier developmental outcomes during early childhood
(Madu & Nwankwo, 2018, Nasuti, et al., 2008, Nwankwo, et
al., 2011, Tayebati, et al., 2013) [*4 63.88],

From a broader societal perspective, the introduction of
telemedicine empowers community health workers (CHWS)
and local residents through training in digital literacy and
health promotion, enhancing local healthcare capacities. The
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essential role of training local personnel in using digital
health tools cannot be overstated, as it leads to greater
community ownership and trust in health systems (Adelodun,
et al., 2018, Chianumba, et al., 2021, Tayebati, et al., 2012,
Tomassoni, et al., 2013) [#4 1291 Community engagement
models can significantly increase compliance with medical
advice and bolster social cohesion within these populations.
Furthermore, the model's structuring around gender-sensitive
interfaces ensures that women—who often face significant
barriers to accessing care—can obtain healthcare more safely
and comfortably through telemedicine services, thus
promoting greater equity (Eze et al., 2020) 2%,

The conceptual framework includes a robust monitoring and
evaluation (M&E) strategy that collects and analyzes data in
real time, ensuring continuous quality improvement. M&E
strategies track quantitative health metrics—such as service
usage rates and patient outcomes—while also gathering
qualitative insights from participants, enhancing the
contextual relevance of interventions (Daalen et al., 2022)
1131, This approach allows for adaptive modifications to the
healthcare services rendered based on feedback and local
needs, which is crucial in dynamic environments where
conditions can change rapidly. The importance of developing
low-cost, adaptable tools for data collection is emphasized,
underscoring that effective telemedicine solutions must work
even under poor connectivity scenarios (Eze et al., 2020) 24,
Finally, ensuring the sustainability and scalability of such
telehealth models is paramount. By aligning with national
health policies and international guidelines, the model
promotes an integrated approach to healthcare that transcends
ad hoc interventions (Daalen et al., 2022) %1, Furthermore,
the consideration of economic factors associated with
telemedicine—such as reduced infrastructure costs and the
enhanced efficiency of health service delivery—underscores
its potential for long-term viability in humanitarian settings
(Aktar et al., 2022) ™. Thus, the dual focus on health
outcomes and broader social change marks the proposed
telemedicine model as not merely a response to immediate
healthcare crises, but as a strategic investment in the
resilience and equity of displaced populations (Madu &
Nwankwo, 2018, Nwankwo, et al., 2012, Nwankwo,
Tomassoni & Tayebati, 2012) [7: 44,901,

3. Conclusion

The development of a conceptual model for delivering
telemedicine to internally displaced populations in resource-
limited regions presents a transformative approach to
bridging longstanding gaps in humanitarian healthcare. By
integrating mobile health infrastructure, community-based
human resources, digital platforms, and multi-sectoral
partnerships, the model addresses the intersecting challenges
of inaccessibility, disrupted health systems, and social
vulnerability that define life in displacement. It provides a
framework that is not only technologically viable but also
socially inclusive, ethically grounded, and responsive to local
realities.

Key insights from the model highlight the importance of
community-centered design, adaptable technology, and
integrated service delivery. The model moves beyond
emergency response to offer a pathway for continuity of care,
improved health outcomes, and empowered local
participation. Its modular and scalable nature ensures
relevance across diverse displacement settings—whether
urban or rural, conflict-affected or disaster-induced. The
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integration of solar-powered clinics, portable diagnostic
tools, multilingual interfaces, and real-time data systems
demonstrates that even in the most resource-constrained
environments, innovative and resilient healthcare solutions
are achievable.

From a policy and practice perspective, this model offers a
blueprint for rethinking healthcare delivery in humanitarian
contexts. It aligns with global commitments to universal
health coverage, digital health equity, and health system
resilience. For policymakers, it underscores the need to create
enabling regulatory environments that facilitate telemedicine
deployment, including standards for data protection,
licensing, cross-border consultation, and integration into
national health frameworks. For humanitarian practitioners
and development partners, the model calls for deeper
investment in health technology, community health worker
capacity building, and long-term health system strengthening
as part of displacement response strategies.

Future research should prioritize operationalizing this
conceptual framework through pilot implementations in
diverse geographic and socio-political contexts. Such studies
should focus on testing the model’s assumptions, refining its
components based on field realities, and generating robust
evidence on effectiveness, cost-efficiency, and user
satisfaction. Participatory evaluation approaches involving
displaced populations will be essential in capturing lived
experiences and informing iterative design improvements. As
the world continues to face rising levels of internal
displacement, driven by conflict, climate change, and
economic instability, the need for sustainable, accessible, and
inclusive health solutions has never been more urgent. This
conceptual model represents a meaningful step toward
ensuring that health systems reach even the most invisible
populations, delivering not just care—but dignity, equity, and
hope.
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