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Abstract

Background: Access to health care, especially in low-resource settings, remains a critical challenge for marginalized and
underserved populations. Telemedicine, delivering medical advice remotely, has the potential to improve access to health care
by reducing geographic and economic barriers. Its adoption, however, especially in low-resource settings, remains limited.
Frugal innovation, characterized by solutions developed under tremendous resource constraints and prioritizing affordability,
accessibility, and simplicity, offers valuable insights for enhancing telemedicine adoption. Rooted in a sociocultural approach,
it is particularly relevant in low-resource health systems where complex, intersectoral challenges occur. Despite this potential,
insights from frugal innovation have not been compared, contrasted, or studied alongside telemedicine in a systematic way.

Objective: Our review aims to examine how frugal innovation contributes to the adoption of telemedicine in low-resource
settings, with a particular focus on identifying frugal innovation characteristics that facilitate telemedicine adoption.

Methods: Our PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)-guided systematic review
will examine case studies of adopted telemedicine applications in low-resource settings. Eligible studies need to demonstrate
evidence of adoption and use in real-world health care settings. We will examine functions and features of telemedicine,
along with frugal innovation characteristics, as demonstrated by each telemedicine application. The following databases
were searched: MEDLINE ALL, Embase, Web of Science Core Collection, Cochrane Central Register of Controlled Trials,
CINAHL, PsycInfo, Scopus, Dimensions, IEEE Xplore Digital Library, EconLit, the International HTA Database, LILACS
(Latin American and Caribbean Literature on Health Sciences), the World Health Organization (WHO) Global Index Medicus,
and the WHO Global Health Observatory.

Results: Insights from our review will deepen the understanding of how health care technologies such as telemedicine can
be positioned and configured to improve adoption in low-resource settings. Search results, delivered in February 2025, were
followed by title and abstract screening in March 2025, full-text screening in April 2025, and final study selection and quality
appraisal by November 2025. With dataset updates requested in December 2025, the data synthesis remains ongoing. The
expected results will be published in 2026.

Conclusions: This combined assessment will examine how frugal innovation can contribute to the adoption of telemedicine in
low-resource settings. As a result, we expect that our findings will contribute to the development of frugal telemedicine as a
sociotechnical artifact. The protocol is submitted to enhance transparency and rigor.

Trial Registration: PROSPERO CRD42025649418; https://www .crd.york.ac.uk/PROSPERO/view/CRD42025649418

https://www researchprotocols.org/2026/1/e83311 JMIR Res Protoc 2026 | vol. 15 183311 I p. 1
(page number not for citation purposes)


https://www.researchprotocols.org/2026/1/e83311

JMIR RESEARCH PROTOCOLS

Adlung et al

International Registered Report Identifier IRRID): DERR1-10.2196/83311

JMIR Res Protoc 2026;15:e83311; doi: 10.2196/83311

Keywords: telemedicine; frugal innovation; adoption; low-resource settings; health care access

Introduction

Background

Access to health care on a global scale remains more a
promise than a reality. Although international human rights
frameworks affirm that everyone is entitled to a standard of
living adequate for health and well-being [1], access to health
care in high-resource settings vastly differs from access in
low-resource settings.

Telemedicine, often viewed as a technology-driven
solution, has emerged as a potential tool to expand access to
health care beyond geographical limitations. According to the
World Health Organization (WHO), telemedicine is defined
as “the delivery of health care services, where distance is a
critical factor, by all health care professionals using infor-
mation and communications technologies for the exchange
of valid information for diagnosis, treatment and prevention
of disease and injuries, research and evaluation, and the
continuing education of health care workers, with the aim
of advancing the health of individuals and communities” [2].
In practice, this means that telemedicine involves the remote
communication of medical advice through digital modalities
such as synchronous video consultations or asynchronous
messaging applications.

Despite this promising nature of telemedicine, its adoption
is still challenged by various obstacles [3]. Barriers in
high-income settings mostly encompass confidentiality issues
[4], privacy and legal concerns [5], resistance to change [6],
workflow issues [7], and interoperability challenges [8]. Here,
the adoption of telemedicine is often facilitated by existing
infrastructure, established health policies, and broad access to
technology, as illustrated by the use of telepsychiatry [9].

Barriers in low-resource settings differ from this.
Language barriers [10], understanding medical jargon [11],
the need to share a single phone [12], unawareness of
technology, technically challenged staff, poor design [13],
high expectations of users [14], and implementation costs
[15] remain key challenges. As a result, health care systems
in low-resource settings are often hindered by infrastructural
voids, financial restrictions, and sociocultural resistance.

The literature identifies these contextual barriers but lacks
theory-driven insights into how innovation characteristics
support adoption of telemedicine in low-resource settings.
In particular, the mechanisms through which factors such
as affordability, simplicity, adaptability, and cultural fit
influence telemedicine adoption remain underexplored [16].

Addressing this gap is essential to position telemedicine as
a meaningful solution for health care access.

Frugal innovation, with its emphasis on context-sensitive
and resource-efficient solutions, provides a promising lens
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for this purpose. According to Bhatti et al. [17], frugal
innovation is defined as “innovation under constraints”
and as a conceptual model with a wide range of perspec-
tives, including “market affordability constraints,” “resource
constraints or scarcity,” and “institutional voids or complexi-

ties.”

Existing research on frugal innovation, outside the scope
of telemedicine, has revealed intricate findings which could
offer insights for the adoption of telemedicine. For instance,
the more complex an innovation or the setting in which
it is introduced becomes, the less likely it is to be success-
fully adopted [18-21]. This may provide a hint as to how
complexity reduction, as a core aspect of frugal innovation,
could offer solutions in the interest of adoption, especially for
advanced technology concepts such as telemedicine [22].

Specifically for telemedicine, few researchers, such as Li
et al. [23], demonstrate how frugal approaches can effectively
enhance telemedicine and broaden health care access for
underprivileged populations in low-resource settings by using
technology affordances in case studies such as free telemedi-
cine camps. These “camps” use frugal innovation in mobile
health units such as “Hospitals on Wheels.” The research
by Li et al. [23] reveals that patient satisfaction is influ-
enced by aligning the “media richness” of telemedicine with
factors such as diagnostic complexity and health care needs,
emphasizing how effectively implemented frugal solutions
can address diverse medical requirements in a cost-efficient
manner. This indicates that the reduction of technological
complexity, in combination with a socially oriented health
care need, improves adoption and access in favor of telemedi-
cine.

However, a systematic evidence base on how frugal
innovation characteristics influence telemedicine adoption
in low-resource settings remains missing. Therefore, our
study will investigate the following question: How do
frugal innovation characteristics contribute to the adoption of
telemedicine solutions in low-resource settings?

Accordingly, we will adopt a sociotechnical and multi-
actor systems perspective in this study. Specifically, we
aim to synthesize evidence of case studies in diverse low-
resource contexts to assess how frugal innovation characteris-
tics, such as affordability, accessibility, or simplicity, interact
with telemedicine technologies. While this contributes to
the conceptualization of frugal telemedicine, our review will
further examine which frugal innovation characteristics will
lead to the adoption of telemedicine and how they do so by
exploring the environmental, technological, and system-level
factors shaping the adoption process. Where available, our
study will further identify relevant variables that may support
advanced analytical approaches, such as latent class analysis,
to deepen understanding of adoption patterns in resource-con-
strained health care settings.
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Foundational Concepts and Definitions

Telemedicine

In our review, we follow the definition of the WHO, viewing
telemedicine as “the delivery of health care services, where
distance is a critical factor, by all health care professionals
using information and communication technologies [24] for
the exchange of valid information for diagnosis, treatment
and prevention of disease and injuries, research and evalua-
tion, and for the continuing education of health care provid-
ers, all in the interests of advancing the health of individuals
and their communities” [24]. This will include all modalities,
including synchronous and asynchronous ways of commu-
nication. A practical example of telemedicine as a health
technology is presented in telemedicine camps connecting
underprivileged patients with physicians in remote cities and
countries [23].

Frugal Innovation

Frugal innovation has been widely discussed in the liter-
ature as an approach to delivering “more with less” in
resource-constrained environments [25]. As a solution, frugal
innovation typically emphasizes affordability [26], simplic-
ity, essential functions, and high consumer benefits. We
view frugal innovation as a resource-scarce solution designed
and implemented despite tremendous financial, technological,
material, or other resource constraints [27].

Beyond well-known examples such as the Aravind
Eye Care System [28], other applications include low-cost
portable diagnostic devices, SMS text messaging-based
health interventions, and simplified teleconsultation platforms
designed for low-bandwidth environments. These examples
illustrate how frugal innovation prioritizes core functionality
and accessibility over technological sophistication. However,
despite growing needs and interest, the adoption of frugal
innovation principles within telemedicine remains underex-
plored.

Adoption

113

According to Sussman et al. [29], adoption is seen as “a
decision of an organization or community to commit to and
initiate an evidence-based intervention.” Proctor et al. [30]
view adoption as the intention, initial decision, or action to
try or use an innovation. On the basis of these definitions,
we define adoption as an act of an individual or a group to
choose and to use an innovation as a beneficiary or end user.
As an example, an emergency department staff member uses
a telehealth solution in their clinical practice. While many
articles discuss adoption, we critically reflect on whether a
device is truly used or simply reflects its adoption potential.
Therefore, our study grounds the concept of adoption in
implementation science research by distinguishing between
initial acceptance and actual use as an indicator of successful
implementation.

Low-Resource Setting

Following the definition by van Zyl et al. [31], we under-
stand low-resource settings as environments characterized by
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financial insecurity, limited health services, underdeveloped
infrastructure, restricted social and human resources, gaps in
knowledge, cultural and geographic constraints, and research
challenges, all of which collectively hinder the accessibility
of health care.

Research Gap

While telemedicine and frugal innovation have both been
widely studied, the intersection between these concepts,
specifically in relation to adoption in low-resource settings,
remains underexplored. Existing studies vaguely outline
which functions and features frugal innovation principles
support and how this translates into adoption and use. We
argue that most articles discuss the concept of adoption
but most likely mean adoption potential rather than actual
adoption. Understanding the contribution of frugal innovation
between adoption potential and actual adoption of telemedi-
cine solutions in low-resource settings remains pending.

Objectives

We aim to synthesize and critically evaluate the existing
literature on telemedicine and frugal innovation in the context
of adoption in low-resource settings. We hereby focus on
qualitative data. The primary research question (RQ) guiding
our review is as follows:
* RQ 1: How do frugal innovation characteristics
contribute to the adoption of telemedicine solutions in
low-resource settings?

The following subresearch questions will help to address the
primary RQ:
* RQ 2: What are the frugal innovation characteristics
related to telemedicine application?
¢ RQ 3: What are the functions and features of telemedi-
cine in low-resource settings?
¢ RQ 4: What environmental factors facilitate the
adoption of telemedicine?
¢ RQ 5: Are there additional factors that influence the
adoption of innovations in low-resource settings?
¢ RQ 6: If available, which variables can be identified for
latent class analysis?

Methods
Review Strategy

Our review follows a structured process in accordance
with the PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) guidelines. Details of the
PRISMA checklist are provided in Checklist 1.

First, we will perform a database search using the concepts
of telemedicine and frugal innovation from the literature.

Second, the screening process will encompass three stages:
(1) initial screening, (2) full-text screening, and (3) final
inclusion decision in the systematic review.

Third, data will be extracted from all eligible records,
including characteristics of frugal innovation, functions of
telemedicine, and features of telemedicine. Inclusion and
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exclusion criteria have been identified, guided by the Sample,
Phenomenon of Interest, Design, Evaluation, Research type
(SPIDER) framework.

Fourth, the methodological quality will be assessed via the
Mixed Methods Appraisal Tool (MMAT).

Fifth, data synthesis will be conducted using a narrative
synthesis approach.

Database Search

Following the PRISMA guidelines [32], we will perform a
systematic search across the following databases: MEDLINE
ALL, Embase, Web of Science Core Collection, Cochrane
Central Register of Controlled Trials, CINAHL, Psyclnfo,
Scopus, Dimensions, IEEE Xplore Digital Library, EconLit,
the International HTA Database, LILACS (Latin American
and Caribbean Literature on Health Sciences), WHO Global
Index Medicus, and the WHO Global Health Observatory.

To sufficiently answer the RQs, our search strategy
encompasses key concepts through a series of Boolean
operators (“AND” and “OR”), related to telemedicine and
frugal innovation. To ensure relevant studies are not missed,
adoption as a terminology is excluded from the search string.
Instead, each study will be manually assessed for its relevance
to adoption. The search will be conducted without the
application of date or geographic restrictions or limitations
on peer-reviewed literature only. Study types will include
empirical studies, PhD theses, gray literature, unindexed
material, quality control studies, single case studies, multisite

Table 1. Data items to extract.
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studies about telemedicine according to the telemedicine
definition, and book chapters. Publication types will be
filtered during screening to ensure relevance. The entire
search strategy, being developed by an information special-
ist (CN) in cooperation with the lead author (CA), can be
accessed in Multimedia Appendix 1.

Screening Process

Screening will encompass a multistage process, involving
(1) initial screening of titles, abstracts, and keywords; (2)
full-text review for eligibility; and (3) final inclusion decision
for the systematic review. Two independent researchers will
perform a blinded screening to evaluate subject relevance
for telemedicine and frugal innovation, with a third reviewer
resolving conflicts. Full-text screening will be conducted by
multiple researchers, with conflicts resolved through regular
alignment and consensus meetings.

Data Extraction

Data will be extracted from all records eligible based on
characteristics of frugal innovation, functions of telemedicine,
and features of telemedicine. Reviewer disagreements will
be resolved through discussions, with consensus documented
in the final data extraction table in Microsoft Excel. An
assessment of adoption will be performed by interpretation
by the researchers. Data will be extracted and managed using
Covidence (Veritas Health Innovation Ltd), documented in a
data extraction table. Table 1 outlines the data items to extract
in accordance with the RQs.

Relevant RQs?

Data items

RQ 1: How do frugal innovation characteristics contribute to the adoption of
telemedicine solutions in low-resource settings?

RQ 2: What are the frugal innovation characteristics related to telemedicine
application?

RQ 3: What are the functions and features of telemedicine in low-resource
settings?

RQ 4: What environmental factors facilitate the adoption of telemedicine?

RQ 5: Are there additional factors that influence the adoption of innovations in
low-resource settings?

RQ 6: If available, which variables can be identified for latent class analysis?

¢ Author information

¢ Year of publication

¢ Mixed Methods Appraisal Tool study type

¢ Study design information

¢ Country

¢ Technology in use

* Use cases of telemedicine

* Attributes of use cases of telemedicine

* Relationship variables between telemedicine and frugal innovation
* Adoption factors (barriers and facilitators)

¢ Characteristics of frugal innovation (eg, simplicity)

¢ Identified triggers for frugal innovation

* Functions of telemedicine (eg, remote diagnosis)
* Features of telemedicine (eg, accessibility)

* Technology-related adoption factors
¢ System-related adoption factors

¢ Adoption frameworks, theories, models, or guidelines used

¢ Identified triggers for frugal innovation (eg, profit vs problem
driven)

* Categorical data points (ie, nominal or ordinal data points)

* Continuous data points (eg, demographics, health conditions)

#RQ: research question.
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Inclusion and Exclusion Criteria

Our inclusion and exclusion criteria for selected studies
will be guided by the SPIDER framework, considering
sample, phenomenon of interest, design, evaluation, and
research type [33]. We will include case studies that have

Table 2. Inclusion criteria.

Adlung et al
been implemented in low-resource settings, incorporating the
concepts of telemedicine and frugal innovation.

Inclusion criteria can be found in Table 2.

Exclusion criteria can be found in Table 3.

Priority  Criteria Description

1 Document type * Empirical studies

e PhD theses

¢ Gray literature

* Unindexed material

* Quality control studies

¢ Single case studies

* Multisite studies about telemedicine according to the World Health Organization definition

* Book chapters
1 Languages ¢ Inclusion of all languages

1 Publication date * No publication date restrictions

1 Telemedicine o

Frugal innovation

Any concept falling within the definition of telemedicine will be considered, including but not limited to eHealth,
telehealth, mobile health, ubiquitous health, telepsychiatry, virtual medicine, and telecare®

Studies will be included if they address characteristics related to frugal innovation, including but not limited to

affordability, accessibility, and scalability

4The entire list of search terms can be found in Multimedia Appendix 1.

Table 3. Exclusion criteria.

Priority Criteria Description

1 Noneligible document types e Reviews

* Policy documents and guidelines (e.g., World Health Organization framework concepts)

¢ Commentaries

» Editorial working papers

e Posters

* Preprints (documents that have not been reviewed yet by a scientific audience)

* Conference papers for which only the abstract is available

e Letters

¢ Written forms of communication among editors

¢ Entire books
1 Unavailable full text o

2 Subject incompatibility for telemedicine .

If no full text is available, the document will be excluded from our review

Information support or management systems

 Interventions designed to disincentivize use behaviors without medical activities

* Medical interventions designed for nonhumans (e.g., dogs, cats, and horses)

* Electronic patient records that do not directly relate to medical activities performed over

physical distance and time

* Population-based applications that have no medical activity performed or cover preventive

health and lifestyle changes®

2 Subject incompatibility for frugal .
innovation

2 Missing adoption context .

2 Geographical mismatch

Studies that focus solely on low-resource settings without demonstrating frugal innovation
characteristics, as defined for the interventionb
If telemedicine and frugal innovation are not used in the context of technology adoption

» The telemedicine application is adopted in a high-resource setting

2Example: financing application which does not involve the concept of clinical care.
bExample: studies in which authors label a telemedicine solution as frugal despite the absence of concrete characteristics such as affordability.

Methodological Quality

We will assess the methodological quality of the included
studies using the appropriate critical appraisal tools provi-
ded by MMAT [34]. This tool is specifically designed to
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assess the methodological quality of case studies included in
systematic reviews, incorporating various study designs. The
selection of the MMAT assessment will be based on the study
design of each included study. Quality assessments will be
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conducted independently by 2 reviewers. Discrepancies will
be resolved through consultation with a third reviewer.

Data Synthesis

A narrative synthesis will ensure accessibility for nonexpert
audiences by avoiding jargon, explaining terms as needed,
and adhering to open-access standards. This narrative will be
aligned with the RQs to ensure a clear connection between the
synthesis and the overarching goals of the review. To ensure
the accuracy and quality of translations, we will implement a
standardized translation protocol.

Ethical Considerations

Ethics approval is not required, as this study does not involve
the collection of primary or clinical data. Review find-
ings will be shared via peer-reviewed journal publications,
conferences, stakeholder meetings, and online presentations.

Results

The search results were delivered on February 27, 2025,
followed by the initiation of title and abstract screening in
early March 2025. Screening progressed throughout March
2025 with successive batches of article review and continued
alignment between researchers, during which conflicts were
identified and progressively addressed. Mid-March marked
the resolution of several discrepancies and refinement of
the screening approach and inclusion criteria. By the end
of March 2025, the title and abstract screening phase was
completed.

In early April 2025, additional conflicts were resolved and
the screening process was finalized, with studies advancing
to full-text review and the screening framework being further
defined. Full-text screening was completed in April 2025. In
November 2025, final study selection and quality appraisal
were concluded, and in December 2025, a request was made
to update the dataset. As of April 2026, the systematic review
manuscript has not yet been submitted for peer review. While
full-text screening has been completed, data synthesis and the
formulation of results and conclusions remain in progress.
The purpose of submitting this protocol for peer review is to
enhance transparency and rigor in reporting.

Discussion

Anticipated Findings

In our review, we aim to explore how frugal innovation
characteristics contribute to the adoption of telemedicine

Adlung et al

solutions in low-resource settings. While we understand this
task as a contribution to conceptualizing frugal telemedicine,
we also aim to focus on the perspective of how innovation
characteristics can lead to better adoption. Here, we argue that
adoption may not be considered a discrete, binary event but
rather a processual perception among individuals and groups
across different levels (i.e., individual, organizational, and
system levels).

Although frugal innovation is frequently presented as
a promising complement to telemedicine in resource-con-
strained settings, its role in adoption remains insufficiently
theorized. Specifically, it is necessary to critically reflect on
for whom, under what conditions, and at which levels frugal
innovation characteristics support telemedicine adoption.
Therefore, this review aims to move beyond descriptive
adoption barriers and facilitators by examining the underly-
ing mechanisms and contextual requirements through which
frugal innovation characteristics may influence adoption in
low-resource settings.

The findings are expected to inform future empirical
research, supporting more context-sensitive approaches to the
design and adoption of telemedicine interventions in low-
resource settings.

Limitations

Our review is not intended to generate causal claims but
rather to clarify patterns, mechanisms, and knowledge gaps
regarding the adoption of telemedicine in low-resource
settings. The interdisciplinary nature of our study will
likely result in heterogeneous findings, which may limit the
identification of operationalizable and measurable outcomes.
Consequently, a narrative synthesis is proposed, where
findings will be interpreted in a context-sensitive manner.
Relevant studies may not explicitly identify interventions
as frugal innovation, which can introduce an interpretive
element. We aim to mitigate this limitation through a
comprehensive search strategy, using a wide range of relevant
search terms, as well as independent screening and consen-
sus-based alignment procedures.

Telemedicine adoption and frugal innovation require
sensitivity from a sociocultural and technical standpoint.
However, inconsistent reporting of these dimensions across
studies may constrain the depth and interpretability of our
synthesis. The review may also be subject to publication and
language bias, as studies reporting unsuccessful or negative
adoption experiences may be underrepresented.

Acknowledgments

The artificial intelligence tool Grammarly was used for proofreading and grammar checking prior to submission of the
manuscript. It was not used to create content or any other tasks that could conflict with the journal’s rules on authorship.

Funding

This research is partly funded by internal Delft University of Technology funding, including the Delft Technology Fellowship

(awarded to SHK).

https://www researchprotocols.org/2026/1/e83311

JMIR Res Protoc 2026 | vol. 151e83311 | p.6
(page number not for citation purposes)


https://www.researchprotocols.org/2026/1/e83311

JMIR RESEARCH PROTOCOLS Adlung et al

Data Availability

As this study is a systematic review protocol, no primary data are collected. All data included in the final review will be
derived from publicly available sources. The full search strategies for each database are provided in Multimedia Appendix 1
to ensure transparency and reproducibility. Extracted data, including the data extraction table and coding framework, will be
made available alongside the published review or via an open-access repository, where appropriate.

Authors’ Contributions

Conceptualization: CA, CF

Data curation: CN

Formal analysis: CN

Investigation: CA, PP, CvB, SH-K

Methodology: CA,CN

Project administration: CA

Supervision: CA

Writing—original draft: CA

Writing—review and editing: PP, CF, CN, NKM, CvB, SH-K
All authors contributed to the development of the study protocol, critically revised the manuscript, and approved the final
version for publication.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Search strategy.
[PDF File (Adobe File), 259 KB-Multimedia Appendix 1]

Checklist 1

PRISMA-P checklist.
[PDF File (Adobe File), 229 KB-Checklist 1]

References

1. Universal Declaration of Human Rights. United Nations. URL: https://www.un.org/en/about-us/universal-declaration-of-
human-rights [Accessed 2026-01-31]

2. Ryu S. Telemedicine: opportunities and developments in Member States: report on the Second Global Survey on eHealth
2009 (Global Observatory for eHealth Series, Volume 2). Healthc Inform Res. 2012;18(2):153-155. [doi: 10.4258/hir.
2012.18.2.153]

3. Ftouni R, AlJardali B, Hamdanieh M, Ftouni L, Salem N. Challenges of telemedicine during the COVID-19 pandemic: a
systematic review. BMC Med Inform Decis Mak. Aug 3,2022;22(1):207. [doi: 10.1186/s12911-022-01952-0] [Medline:
35922817

4. Molfenter T, Boyle M, Holloway D, Zwick J. Trends in telemedicine use in addiction treatment. Addict Sci Clin Pract.
May 28, 2015;10:14. [doi: 10.1186/s13722-015-0035-4] [Medline: 26016484]

5. Petersen C, DeMuro P. Legal and regulatory considerations associated with use of patient-generated health data from
social media and mobile health (mHealth) devices. Appl Clin Inform. 2015;6(1):16-26. [doi: 10.4338/ACI-2014-09-R-
0082] [Medline: 25848410]

6.  Adler G, Pritchett LR, Kauth MR, Nadorff D. A pilot project to improve access to telepsychotherapy at rural clinics.
Telemed J E Health. Jan 2014;20(1):83-85. [doi: 10.1089/tmj.2013.0085] [Medline: 24168721]

7. Plaete J, Crombez G, DeSmet A, Deveugele M, Verloigne M, De Bourdeaudhuij I. What do general practitioners think
about an online self-regulation programme for health promotion? Focus group interviews. BMC Fam Pract. Jan 22,
2015;16:3. [doi: 10.1186/s12875-014-0214-5] [Medline: 25608851]

8. May CR, Finch TL, Cornford J, et al. Integrating telecare for chronic disease management in the community: what needs
to be done? BMC Health Serv Res. May 27,2011;11:131. [doi: 10.1186/1472-6963-11-131] [Medline: 21619596]
9.  Shalev L, Eitan R, Rose AJ. The use of telepsychiatry services in emergency settings: scoping review. J Med Internet

Res. Jul 15,2024;26:e51814. [doi: 10.2196/51814] [Medline: 39008831]

10.  Serrano C, Karahanna E. The compensatory interaction between user capabilities and technology capabilities in
influencing task performance: an empirical assessment in telemedicine consultations. MIS Q. Sep 1, 2016;40(3):597-621.
[doi: 10.25300/MISQ/2016/40.3.04]

11. Coleman C. Health literacy and clear communication best practices for telemedicine. Health Lit Res Pract. Nov 6,
2020;4(4):e224-e229. [doi: 10.3928/24748307-20200924-01] [Medline: 33170288]

https://www researchprotocols.org/2026/1/e83311 JMIR Res Protoc 2026 | vol. 15 183311 1 p.7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v15i1e83311_app1.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e83311_app1.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e83311_app2.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e83311_app2.pdf
https://www.un.org/en/about-us/universal-declaration-of-human-rights
https://www.un.org/en/about-us/universal-declaration-of-human-rights
https://doi.org/10.4258/hir.2012.18.2.153
https://doi.org/10.4258/hir.2012.18.2.153
https://doi.org/10.1186/s12911-022-01952-0
http://www.ncbi.nlm.nih.gov/pubmed/35922817
https://doi.org/10.1186/s13722-015-0035-4
http://www.ncbi.nlm.nih.gov/pubmed/26016484
https://doi.org/10.4338/ACI-2014-09-R-0082
https://doi.org/10.4338/ACI-2014-09-R-0082
http://www.ncbi.nlm.nih.gov/pubmed/25848410
https://doi.org/10.1089/tmj.2013.0085
http://www.ncbi.nlm.nih.gov/pubmed/24168721
https://doi.org/10.1186/s12875-014-0214-5
http://www.ncbi.nlm.nih.gov/pubmed/25608851
https://doi.org/10.1186/1472-6963-11-131
http://www.ncbi.nlm.nih.gov/pubmed/21619596
https://doi.org/10.2196/51814
http://www.ncbi.nlm.nih.gov/pubmed/39008831
https://doi.org/10.25300/MISQ/2016/40.3.04
https://doi.org/10.3928/24748307-20200924-01
http://www.ncbi.nlm.nih.gov/pubmed/33170288
https://www.researchprotocols.org/2026/1/e83311

JMIR RESEARCH PROTOCOLS Adlung et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Bigna JJ, Noubiap JJ, Plottel CS, Kouanfack C, Koulla-Shiro S. Barriers to the implementation of mobile phone
reminders in pediatric HIV CARE: a pre-trial analysis of the Cameroonian MORE CARE study. BMC Health Serv Res.
Oct 26, 2014;14:523. [doi: 10.1186/s12913-014-0523-3] [Medline: 25344732]

El-Mahalli AA, El-Khafif SH, Al-Qahtani MF. Successes and challenges in the implementation and application of
telemedicine in the Eastern Province of Saudi Arabia. Perspect Health Inf Manag. 2012;9(Fall):1-27. [Medline:
23209455]

Scholl J, Syed-Abdul S, Ahmed LA. A case study of an EMR system at a large hospital in India: challenges and
strategies for successful adoption. J Biomed Inform. Dec 2011;44(6):958-967. [doi: 10.1016/j.jbi.2011.07.008] [Medline:
21846508]

Ross J, Stevenson F, Lau R, Murray E. Exploring the challenges of implementing e-health: a protocol for an update of a
systematic review of reviews. BMJ Open. Apr 13,2015;5(4):e006773. [doi: 10.1136/bmjopen-2014-006773] [Medline:
25869685]

Lestari HM, Miranda AV, Fuady A. Barriers to telemedicine adoption among rural communities in developing countries:
a systematic review and proposed framework. Clin Epidemiol Glob Health. 2024;28:101684. [doi: 10.1016/j.cegh.2024.
101684]

Bhatti Y, Basu RR, Barron D, Ventresca MJ. Frugal Innovation: Models, Means, Methods. Cambridge University Press;
2018. [doi: 10.1017/9781316986783]

Cresswell K, Sheikh A. Organizational issues in the implementation and adoption of health information technology
innovations: an interpretative review. Int J] Med Inform. May 2013;82(5):e73-e86. [doi: 10.1016/j.ijmedinf.2012.10.007]
[Medline: 23146626]

Atun R, de Jongh T, Secci F, Ohiri K, Adeyi O. Integration of targeted health interventions into health systems: a
conceptual framework for analysis. Health Policy Plan. Mar 2010;25(2):104-111. [doi: 10.1093/heapol/czp055]
[Medline: 19917651]

Kessler R, Glasgow RE. A proposal to speed translation of healthcare research into practice: dramatic change is needed.
Am J Prev Med. Jun 2011;40(6):637-644. [doi: 10.1016/j.amepre.2011.02.023] [Medline: 21565657]

Margraf P. Diffusion of frugal innovation and innovativeness in low-income contexts [Master’s thesis]. Sdo Paulo
School of Business Administration; 2019. URL: https://repositorio.fgv.br/server/api/core/bitstreams/c933a472-3716-
46d3-9a03-f4cf72266ebb/content [Accessed 2026-06-19]

Rosca E, Arnold M, Bendul JC. Business models for sustainable innovation — an empirical analysis of frugal products
and services. J Clean Prod. Sep 2017;162:S133-S145. [doi: 10.1016/].jclepro.2016.02.050]

Li X, Rai A, Krishnan G. Designing cost-effective telemedicine camps for underprivileged individuals in less developed
countries: a decomposed affordance-effectivity framework. J Assoc Inf Syst. 2020;21(5):1279-1312. [doi: 10.17705/
1jais.00637]

Bashshur R, Shannon G, Krupinski E, Grigsby J. The taxonomy of telemedicine. Telemed J E Health.
2011;17(6):484-494. [doi: 10.1089/tmj.2011.0103] [Medline: 21718114]

Radjou N, Prabhu J. Frugal Innovation: How to Do More With Less. The Economist; 2015. URL: https://books.google.
co.in/books/about/Frugal Innovation.html?id=FpLCBAAAQBAJ&redir esc=y [Accessed 2026-06-19]

Zeschky MB, Winterhalter S, Gassmann O. From cost to frugal and reverse innovation: mapping the field and
implications for global competitiveness. Res Technol Manag. 2014;57(4):20-27. [doi: 10.5437/08956308X5704235]
Hossain M. Mapping the frugal innovation phenomenon. Technol Soc. Nov 2017;51:199-208. [doi: 10.1016/j.techsoc.
2017.09.006]

Bhatti YA, Prime M, Harris MJ, et al. The search for the holy grail: frugal innovation in healthcare from low-income or
middle-income countries for reverse innovation to developed countries. BMJ Innov. 2017;3:212-220. [doi: 10.1136/
bmjinnov-2016-000186]

Sussman S, Valente TW, Rohrbach LA, Skara S, Pentz MA. Translation in the health professions: converting science
into action. Eval Health Prof. Mar 2006;29(1):7-32. [doi: 10.1177/0163278705284441] [Medline: 16510878]

Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Health. Mar 2011;38(2):65-76. [doi: 10.1007/s10488-010-0319-7]
[Medline: 20957426]

van Zyl C, Badenhorst M, Hanekom S, Heine M. Unravelling “low-resource settings”: a systematic scoping review with
qualitative content analysis. BMJ Glob Health. Jun 2021;6(6):e005190. [doi: 10.1136/bmjgh-2021-005190] [Medline:
34083239]

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. BMJ. Jul 21, 2009;339:b2535. [doi: 10.1136/bmj.b2535] [Medline: 19622551]

https://www researchprotocols.org/2026/1/e83311 JMIR Res Protoc 2026 | vol. 15183311 1 p. 8

(page number not for citation purposes)


https://doi.org/10.1186/s12913-014-0523-3
http://www.ncbi.nlm.nih.gov/pubmed/25344732
http://www.ncbi.nlm.nih.gov/pubmed/23209455
https://doi.org/10.1016/j.jbi.2011.07.008
http://www.ncbi.nlm.nih.gov/pubmed/21846508
https://doi.org/10.1136/bmjopen-2014-006773
http://www.ncbi.nlm.nih.gov/pubmed/25869685
https://doi.org/10.1016/j.cegh.2024.101684
https://doi.org/10.1016/j.cegh.2024.101684
https://doi.org/10.1017/9781316986783
https://doi.org/10.1016/j.ijmedinf.2012.10.007
http://www.ncbi.nlm.nih.gov/pubmed/23146626
https://doi.org/10.1093/heapol/czp055
http://www.ncbi.nlm.nih.gov/pubmed/19917651
https://doi.org/10.1016/j.amepre.2011.02.023
http://www.ncbi.nlm.nih.gov/pubmed/21565657
https://repositorio.fgv.br/server/api/core/bitstreams/c933a472-3716-46d3-9a03-f4cf72266ebb/content
https://repositorio.fgv.br/server/api/core/bitstreams/c933a472-3716-46d3-9a03-f4cf72266ebb/content
https://doi.org/10.1016/j.jclepro.2016.02.050
https://doi.org/10.17705/1jais.00637
https://doi.org/10.17705/1jais.00637
https://doi.org/10.1089/tmj.2011.0103
http://www.ncbi.nlm.nih.gov/pubmed/21718114
https://books.google.co.in/books/about/Frugal_Innovation.html?id=FpLCBAAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Frugal_Innovation.html?id=FpLCBAAAQBAJ&redir_esc=y
https://doi.org/10.5437/08956308X5704235
https://doi.org/10.1016/j.techsoc.2017.09.006
https://doi.org/10.1016/j.techsoc.2017.09.006
https://doi.org/10.1136/bmjinnov-2016-000186
https://doi.org/10.1136/bmjinnov-2016-000186
https://doi.org/10.1177/0163278705284441
http://www.ncbi.nlm.nih.gov/pubmed/16510878
https://doi.org/10.1007/s10488-010-0319-7
http://www.ncbi.nlm.nih.gov/pubmed/20957426
https://doi.org/10.1136/bmjgh-2021-005190
http://www.ncbi.nlm.nih.gov/pubmed/34083239
https://doi.org/10.1136/bmj.b2535
http://www.ncbi.nlm.nih.gov/pubmed/19622551
https://www.researchprotocols.org/2026/1/e83311

JMIR RESEARCH PROTOCOLS Adlung et al

33. Cooke A, Smith D, Booth A. Beyond PICO: the SPIDER tool for qualitative evidence synthesis. Qual Health Res. Oct
2012;22(10):1435-1443. [doi: 10.1177/1049732312452938] [Medline: 22829486]

34. Hong QN, Fabregues S, Bartlett G, et al. The Mixed Methods Appraisal Tool (MMAT) version 2018 for information
professionals and researchers. Educ Inf. 2018;34(4):285-291. [doi: 10.3233/EFI-180221]

Abbreviations

LILACS: Latin American and Caribbean Literature on Health Sciences

MMAT: Mixed Methods Appraisal Tool

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
RQ: research question

SPIDER: Sample, Phenomenon of Interest, Design, Evaluation, Research type
WHO: World Health Organization

Edited by Amy Schwartz; peer-reviewed by Ligat Shalev, Snigdha Sahai; submitted 31.Aug.2025; final revised version
received 10.Apr.2026; accepted 27 .Apr.2026; published 03 .Jul.2026

Please cite as:

Adlung C, Paridar P, Figueroa C, Niehot C, Mandyam NK, van Beers C, Hinrichs-Krapels S

Adoption of Telemedicine in Low-Resource Settings Through the Lens of Frugal Innovation: Protocol for a Systematic
Review

JMIR Res Protoc 2026;15:e83311

URL: hitps://www.researchprotocols.org/2026/1/e83311

doi: 10.2196/83311

© Christopher Adlung, Pouria Paridar, Caroline Figueroa, Christa Niehot, Nikita Kanumoory Mandyam, Cees van Beers,
Saba Hinrichs-Krapels. Originally published in JMIR Research Protocols (https://www .researchprotocols.org), 03.Jul.2026.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information, a link to the
original publication on https://www .researchprotocols.org, as well as this copyright and license information must be included.

https://www researchprotocols.org/2026/1/e83311 JMIR Res Protoc 2026 | vol. 15 183311 | p. 9
(page number not for citation purposes)


https://doi.org/10.1177/1049732312452938
http://www.ncbi.nlm.nih.gov/pubmed/22829486
https://doi.org/10.3233/EFI-180221
https://www.researchprotocols.org/2026/1/e83311
https://doi.org/10.2196/83311
https://www.researchprotocols.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.researchprotocols.org
https://www.researchprotocols.org/2026/1/e83311

	Adoption of Telemedicine in Low-Resource Settings Through the Lens of Frugal Innovation: Protocol for a Systematic Review
	Introduction
	Background
	Foundational Concepts and Definitions
	Research Gap
	Objectives

	Methods
	Review Strategy
	Database Search
	Screening Process
	Data Extraction
	Inclusion and Exclusion Criteria
	Methodological Quality
	Data Synthesis
	Ethical Considerations

	Results
	Discussion
	Anticipated Findings
	Limitations



