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Abstract

Aim This research aims to identify response strategies that non-profit organizations (NPOs) can apply to overcome the barriers
that hamper the sustainable use of mobile health (mHealth) interventions in low-resource environments (LREs), such as in Sub-
Saharan Africa (SSA).

Subject and method A qualitative study on mHealth initiatives in SSA is conducted through semi-structured interviews with 15
key informants of NPOs that operate and manage mHealth interventions in this region. The interviews focus on identifying
existing barriers and response strategies that NPOs apply to enable sustainable and long-term running interventions.

Results Building on grounded theory techniques, the collected data guided us towards a process model that identifies four
aggregated categories of challenging areas that require response strategies (economy, environment, technology, and user
acceptance).

Conclusion This study provides contributions from and implications for NPOs and researchers. Health practitioners are provided
with a knowledge base of what barriers to expect and how to overcome them, to strive for sustainable implementation from the
very beginning of an intervention. A process model is identified that structures the response strategies in a time-based agenda of
mHealth initiatives and thus makes a theoretical contribution. Overall, this study addresses the need for a theoretical consideration
of the “pilotitis” phenomenon, which currently hampers the sustainable implementation and scaling up of mHealth initiatives.
While the focus is specifically on mHealth initiatives, the overall findings help prevent discontinuance of projects in the future
after the pilot, and help facilitate LREs on their way to sustainable health interventions and universal health coverage.
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Introduction

Mobile healthcare (mHealth) enables healthcare service pro-
vision via mobile technology, most prominently via
smartphone applications (Latif et al. 2017; Silva et al. 2015).
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Sondaal et al. 2016). Such health interventions hold the prom-
ise to reach more people faster, thus improving healthcare
provision in low-resource environments (LREs) through mo-
bile technologies (Mechael 2009). This is vital since, for ex-
ample, a disproportionate number of maternal and neonatal
deaths occurs in LREs, particularly in rural areas (WHO
2004b, 2019).

However, to fully unfold the potential of mHealth
implementations, several preconditions are required, includ-
ing enabling policies, suitable funding opportunities, political
stability, availability of experts, and a facilitating infrastruc-
ture (Barkman and Weinehall 2017; Lee et al. 2018;
Stroetmann 2018). In the context of LREs, the following can
be observed: (1) there is a desperate need for improvements in
the healthcare system, rendering the application of mHealth to
be imperative, and (2) LREs struggle to provide the facilitat-
ing factors to enable mHealth success because of the limited
infrastructure, scarce resources, shortage of healthcare
workers, and limited funding and support (Aranda-Jan et al.
2014; Mupela et al. 2011). These circumstances have led to
the failure of many mHealth pilot projects (Clifford 2016;
Wallis et al. 2017). A pilot refers to the implementation of a
mHealth application at a small scale to test procedures, prin-
ciples, design, and strategies to generally assess how feasible a
scale-up would be (Moore et al. 2011; University of
Manchester 2010). For instance, in Uganda, as an example
for a LRE in sub-Saharan Africa (SSA), 23 of 36 mHealth
projects between 2008 and 2009 did not progress past the pilot
phase (Lemaire 2011; Tomlinson et al. 2013). Such failure
rates are prevalent in many LREs, and provoked a phenome-
non commonly known as “pilotitis,” describing the dissatis-
faction of stakeholders with the low number of mHealth ap-
plications that went from pilots to prevalent and sustainable
applications (Huang et al. 2017; Kuipers et al. 2008;
Tomlinson et al. 2013). For example, dissatisfaction with the
common “early death” of mHealth pilots leads the govern-
ment (e.g., Uganda in 2012) to prohibit mHealth projects
and require future mHealth applications to offer concepts of
interoperability, sustainability, and compliance with laws and
requirements in advance (Huang et al. 2017).

Against this background, project-based studies identify
several barriers to the uptake of mHealth in LREs (Mechael
et al. 2010; van Olmen et al. 2020) or developing countries
(Kruse et al. 2019; Latif et al. 2017), while the scale-up re-
search focuses on factors influencing the dissemination of
mHealth applications (Sanner et al. 2012; Sundin et al.
2016; Wilson et al. 2014). Scholars who examine the topic
of sustainability in LREs focus on single projects and partic-
ularly address the respective stakeholders (Chirambo et al.
2019; Dharmayat et al. 2019), policymakers (Opoku et al.
2019), or government (Littman-Quinn et al. 2013; Ndlovu
et al. 2014). The conducted studies lack a clear focus on the
main initiators and facilitators of mHealth projects: non-profit
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organizations (NPOs). These organizations often operate and
manage mHealth applications, and thus are the main actors in
mHealth projects (Banks and Hulme 2012; Botha and Booi
2016; Novillo-Ortiz 2017). Overall, existing research con-
siders a variety of project-based studies that generally display
a limited scope, which does not exceed the confines of the
defined project, and a limited timeframe that often only ad-
dresses the trial phase of the project (Krah and de Kruijf
2016). Research merely focuses on mHealth implementation
and scaling, while neglecting how these applications can be
sustained (Aranda-Jan et al. 2014; Gutierrez et al. 2017,
Tomlinson et al. 2013), meaning that research should focus
on the ability of mHealth to function effectively and efficient-
ly in the long term through seamless integration within local
technological, economic, social, and environmental condi-
tions (Musango and Brent 2011; Olsen 1998; WHO 2004a).
Hence, the related research background reveals a knowledge
gap of research focusing on the NPOs’ actions to enable sus-
tainable mHealth interventions.

This study addresses this gap by exploring the phenome-
non of “pilotitis” of mHealth interventions in LREs, as well as
deriving the successfully applied strategies of NPOs from sus-
tainable mHealth applications as a response to existing bar-
riers to answer the following research question:

How can NPOs overcome the barriers of a sustainable
and scaled use of mHealth in LREs?

An inductive qualitative research approach is applied to
answer this question by conducting interviews with 15 key
informants of mHealth projects by NPOs in the SSA region.
This region is selected to provide a regional focus, and as SSA
is the world’s most impoverished region, it can significantly
benefit from mHealth technology to increase healthcare pro-
vision to its citizens (United Nations 2018). The research ap-
proach is based on grounded theory techniques to analyze the
data attained. The aim is to identify response strategies to-
wards the barriers that hamper the sustainable use of
mHealth and hence support NPOs with guidance to enable
sustainable mHealth interventions.

Research approach

Since research on mHealth is still limited in scope, this study
follows a qualitative approach to offset the scarcity of avail-
able literature on sustainable mHealth interventions (Silva
et al. 2015; Yin 2016). Qualitative research has proven espe-
cially useful in unveiling new phenomena in mHealth (Arino
et al. 2016).

For this study, mHealth is defined as healthcare interven-
tions characterized by using a mobile device (e.g., cellphones,
tablets) to provide health information and services (Bonnell
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et al. 2018; WHO 2017). This also aligns with the approach
from van Dyk (2014), who characterizes mHealth as part of
electronic health, telehealth, and telemedicine, with the addi-
tion that mHealth uses mobile devices to deliver health-related
services. Hence, NPOs that operate and manage mHealth in-
tervention include a wide range of functionalities and pur-
poses. Because the technology enables the communication
and real-time data transfer with participants such as patients
or primary health facilities anytime from anywhere, the
healthcare service quality increases at a lower cost (Bajwa
2014; Iribarren et al. 2017; Marcolino et al. 2018; Steinhubl
et al. 2015). Possible application areas of mHealth include
managing chronic diseases, improving access to health ser-
vices, clinical diagnosis, treatment adherence, and patient
communication and education (Marcolino et al. 2018).

It is crucial to consider the environmental setting when
investigating mHealth initiatives in LRE. The qualitative data
is collected in natural settings, and thus indicates a realistic
perspective (Miles et al. 2014). Overall, the research approach
comprises three steps (see Fig. 1) described in the following.

Data collection

A qualitative empirical study was conducted to identify the
response strategies of NPOs that have been successfully ap-
plied in the context of sustainable mHealth projects as a reac-
tion to the barriers. Conducting this research through semi-
structured key informant interviews offers the opportunity to
generate valuable and insightful information on this unfamil-
iar topic, to obtain data based on the research participants’
retrospective knowledge (Adams 2015; Gioia et al. 2013;
Kumar 1989).

For the study, representatives of NPOs were interviewed
with regard to factors influencing mHealth projects’ success in
LREs. Respondents are key informants who are knowledge-
able about their organization’s mHealth projects. It was en-
sured that each key informant interviewed has several years of
professional experience in the domain, and is mainly involved
in their organization’s mHealth projects to guarantee the in-
formants’ statements quality. It was also assured that the se-
lected key informants are experts from organizations of health
interventions. Therefore, it can be assumed that this group can
assess the impact of mHealth and evaluate barriers and obsta-
cles and corresponding successful response strategies in the
health context.

A stepwise research approach was conducted to select the
final sample of key informants. Along with an environmental
scan of mHealth initiatives in SSA, in the first step, personal
contacts, social, and career networks were used to attract po-
tential key informants with an interview request. The four-
point approach suggested by Robinson (2014) was applied
to guarantee a meaningful sample. Firstly, the sample universe
was defined as the following: employees of NPOs who have
valuable knowledge or manage mHealth applications for de-
velopment in the SSA region. By defining a broad possible
sample universe, the selection process did not significantly
restrict the potential sample, to consider a heterogeneous
group of participants and strengthen generalizability
(Robinson 2014). Secondly, it was aimed to obtain a sample
size that reaches the saturation limit to ensure validity (Corbin
and Strauss 2015; Guest et al. 2006). Thirdly, the targeted
sampling technique was used as a strategy to identify open-
ended and thus information-rich research topics based on the
pre-defined sample universe by pre-screening the mHealth
landscape in SSA, e.g., US Aid (2015) (Palinkas et al. 2015;
Patton 2002). Fourthly, the identified potential key informants
were contacted via email or digital platform with an interview
request and a flyer that summarized the research project.

In the second step of the data collection process, a prelim-
inary questionnaire was sent to the key informants to prepare
for the interviews, along with a privacy statement. An inter-
view was scheduled if the interview request was answered
positively. The interviews were conducted between February
and September 2020 using online communication software,
recorded with the respondents’ consent, and transcribed im-
mediately after completion. On average, the dialogues lasted
about 45 min, with a minimum length of 28 min and a max-
imum length of 66 min. The interviews were based on a semi-
structured interview guide so that the respondents had room to
express their ideas. The interview was structured around four
different areas — please see Table 1.

Following Yin (2016), the interview questions were de-
signed to be free of suggestive elements to avoid influencing
the respondents. The questions mentioned were considered as
leading questions to provide a basic structure. However, the
participants’ responses guided the interview, and revealed fur-
ther aspects and follow-up questions.

After the first interviews, a theoretical sample was drawn
based on simultaneous data analysis, which allowed for con-
cept development and further data collection (Corbin and
Strauss 2015; Urquhart et al. 2010). The interviews were

Fig. 1 Research approach
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Table 1  Leading questions of the interview guidelines

Theme Sample questions

Work in NPO * How does [name of NPO] use mobile Health applications?

* How does [name of mHealth intervention] function in detail?
* How is the [mHealth intervention] project funded?

User acceptance and adoption

* Why did you choose [mHealth intervention] as a tool, and how did the different

parties support the adoption of the mHealth intervention?
» What factors influence the user adoption of [mHealth intervention]?

Reasons for success and failure

» What are the advantages and opportunities of using the [mHealth intervention]?

» What are the challenges or risks of using the [mHealth intervention]?
» What obstacles are created through outside factors for [mHealth intervention]?
» How do external factors support the use of [mHealth intervention]?

Future possibilities of mHealth

» Which contribution does mHealth make to health development in LRE?

conducted until no new viable information was obtained, and
thus information saturation was reached (Corbin and Strauss
2015). After the privacy statement had been signed, all inter-
views were recorded and transcribed. The selected sample is
heterogeneous in several respects. As shown in Table 2, the
sample includes four project managers, four technical special-
ists, four medical specialists, two operation managers, and one
funding manager. Together, the NGOs considered are primar-
ily involved in mHealth projects in 23 sub-Saharan countries'
(Ethiopia, Eswatini, Kenya, Uganda, Madagascar, South
Africa, etc.). The end-user of the discussed mHealth projects
include health workers (e.g., an app to support automated
diabetes risk calculation and patient management), the general
public (e.g., automated symptom checking through a digital
assistant), employees of companies (e.g., real-time stock man-
agement of vaccines and health supply chain management),
and the government (e.g., a platform for health education con-
tent that governments can provide to health workers). The
mHealth interventions mentioned had several users ranging
from 30 to over 127,000. However, the number of users is
not yet collected for some applications because they are still
in the development or testing phas

Data analysis

After collecting the data, the transcripts were analyzed in the
third step using an inductive approach. This means that the
collected data leads to the emergence of concepts without ex-
ante theorizing or conceptualization before the data collection
(Yin 2016). Grounded theory techniques are used to generate
insights (Charmaz 1990; Gioia et al. 2013; Miles et al. 2014).
Additionally, to avoid influences on informants the develop-
ment of new theories is encouraged, instead of staying within
patterns and applying data to known theories (Gioia et al.
2013). Instead of relying on the basic assumption of social

! The SSA region comprises a total of 46 countries located south of the Sahara,
i.e., half of all countries were covered by interviews.
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constructivism as described by Charmaz (1990), this study
also takes up the proposal of Gioia et al. (2013) and assumes
that people within an organization are knowledgeable agents.
This assumption emphasizes the agents’ point of view and
places the researcher in the role of a neutral narrator who
collects the agent’s knowledge and experience without
influencing them.

The data were coded to structure, extract, and categorize
the rich information of the interviews. The coding was per-
formed simultaneously with the data collection for analytical
purposes. This approach enables reflecting the ongoing data
collection and cleaning it for potential blind spots (Miles et al.
2014). In the first analysis, first-order concepts were devel-
oped close to the underlying information without accumulat-
ing it (Gioia et al. 2013). This open coding provides an over-
view of the rich data and interpretation (Saldafia 2015). The
second-order analysis then focused on aggregating first-order
concepts based on similarities and differences to reduce cod-
ing and classify them into conceptual categories (Gioia et al.
2013; Saldafia 2015). In the following step, the commonalities
in second-order topics were brought together in the aggregated
dimensions. This process resulted in a data structure that illus-
trated the progress of aggregation from raw data to an empir-
ical structure (Gehman et al. 2018; Gioia et al. 2013). A con-
ceptual framework was established at the same time as the
data analysis. While the coding progressed, the framework
was iteratively redesigned, and alternatives were generated.

Results

The data analysis guided towards four aggregated dimensions
that depict the thematic areas of the response strategies to-
wards barriers to sustainable mHealth interventions.

The aggregated dimensions are based on the 1st-order con-
cepts that define specific responses. As depicted in Fig. 2,
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Table 2 Sample characteristics of

Field of use of mHealth initiative

End-user of mHealth initiative

Symptom checking / monitoring
Financial transaction of health service
Health education

Health education

Health education / health promotion
Data collection / patient management
Financial transaction of health service
Health education / health promotion
Data collection / patient management
Healthcare supply chain management
Data collection / patient management
Data collection / patient management
Data collection / patient management

General public
General public
General public
Health workers
Health workers
Health workers
General public
Health workers
Health workers
Companies

Health workers
Health workers
Health workers

key informants ID Position in NPO
MHI1 Funding manager
MH2 Head of operations
MH3 Head of operations
MH4 Medical specialist
MHS5 Medical specialist
MH6 Medical specialist
MH7 Medical specialist
MHS Project manager
MH9 Project manager
MH10 Project manager
MHI11 Project manager
MHI12 Technical specialist
MHI13 Technical specialist
MH14 Technical specialist
MHI15 Technical specialist

Health information system Government/Health Workers

Data collection / family planning Health workers

several specific response strategies belong to one 2nd-order
theme. For each dimension, the data indicated two themes.

The process of response strategies

Furthermore, the data identified a relationship between the
four dimensions (see Fig. 3). The assigned strategies of the
themes are necessary for different stages of a mHealth project.

In the project setup stage, the strategies regarding the econ-
omy and environment play an essential role. These response
strategies ensure financing, consider costs, ensure the govern-
ment’s involvement, and establish partnerships. As soon as
these strategies are successfully addressed, the implementa-
tion contains barriers concerning the application itself; there-
fore, response strategies address the technology by ensuring a
customized design and data management. Lastly, during the
application process, the users play an essential role in deriving
a sustainable use of the mHealth application. Hence response
strategies concern user acceptance through user involvement
and provision of training to them.

Economic strategies

Based on the data, economic strategies are identified that can
be clustered into two types of actions. First, it is crucial to
ensure financing for the mHealth intervention, while second,
it is also vital to consider the project’s costs.

Ensuring financing for mHealth interventions is one of the
most significant challenges for sustainable implementation.
Since the development and scale-up of the mHealth project
are dependent on sufficient funds for the NPOs, the lack of
financial support leads to a difficult situation, and is a

substantial barrier. Hence, fundraising, which is often not their
most robust competence, becomes an fundamental task for
NPOs.

One beneficial strategy is to engage with international
NPOs to acquire funding and support. They can ensure
donation-based funding through their financial standing, and
provide a network of possible donors. Furthermore, not
restricting the donation requests also embraces the possibility
of integrating small donations from other sources and hence
increases funds and helps raise the intervention’s vulnerabili-
ty. To ensure such long-term financial support and strategic
orientation, the key informants emphasized the importance of
a business model to cope with the challenges of LRE. “Now
we have a sustainable model that works with the state. The
state is now paying; the state is actually the one managing
their project” (MH11). As many key informants point out,
there is the possibility of transitioning the project to the state
so that the government takes the lead. This ensures long-term
commitment and sustainability, and carries the burden of fi-
nancial expenses. Nonetheless, convincing governments or
other stakeholders to invest in the mHealth application is a
challenging task, since financial resources and income are
limited in LRE, and the state must choose between various
investment opportunities. A project manager (MH9) states
that as a “/...J low-middle income country, we are struggling
to implement evidence-based, cost-effective interventions such
as vaccinations [...J. So, if you imagine that we are struggling
to deliver those services to people, the government’s willing-
ness to take the risk on an unproven health application with
uncertain health benefits is... there is a very low appetite for
that. [...] It's just that they can’t make an investment decision
unless there is compelling evidence” (MH9). It is vital to
underpin the proposal with compelling evidence to reallocate
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1t order concepts

2"d order themes Aggregate dimensions

. Establishing a low-resource business model

Ensure

. Lobbying with international NGOs to establish long-term funding
. Generating evidence for an investment case

Financing

Economic

. Providing devices at the start of the project

Strategies

Consider Costs

. Providing charging options for users

Engaging with government to ensure support for the app
Engaging with officials on requirements and needs

Considering national guidelines, laws, and requirements
Training government to generate technical capacity

e o o o

. Collaborating with local partners for diffusion and connections
. Cooperating with network providers

. Collaborating with other mHealth applications

. Ensuring continuous updates and availability

. Establishing a user-centric design approach
. Assuring offline functionality

. Ensuring data quality through step-by-step design

Involve
Government
Environmental
Strategies
Partner Up
Customize
Design Technical

Strategies

Manage Data

. Using generated data
. Providing data to stakeholders

. Engaging with the users and incorporating their feedback
. Ensuring direct value for the users

Involve Users

User Acceptance
Strategies

. Ensuring technical knowledge of users through training

. Continuous holistic training is key for uptake and sustain

Provide Training

Fig. 2 Data structure of response strategies to mHealth barriers

scarce health budgets from proven interventions to new
implementations. This evidence allows stakeholders to invest
in new technologies.

In addition to ensuring finance, mHealth interventions also
need to consider the specific cost occurring at the start and
during the project, especially with regard to the technological
infrastructure. Mobile devices represent resources that are not
commonly available; however, they pose as basic require-
ments for the use of digital applications. A project manager
(MHY) adds that “/...] 60% of the population live on less than
81.90 a day” and thus are not able to afford a basic mobile
device. Therefore, mobile devices are often the initial cost
drivers in the project. It is fundamental for the NPOs to exam-
ine the potential intervention target group and analyze how
many of those own or have access to a mobile device before
implementing a mHealth project. The mobile devices operate
with a battery, but the battery’s capacity is limited, and thus a
need for charging options occurs. Even if mobile devices are
available to the users, the fundamental precondition is the
power supply because “/...] the rates of electrical penetration
are low [...]” (MH12). When healthcare workers cannot use
the application because the battery is low, this runs counter to
the project’s whole purpose and value. Providing a response

strategy to this issue is quite difficult for users who live in or
travel to distant rural areas. Substituting power supply through
alternative mobile charging equipment (e.g., solar) enables
traveling to rural areas. When the mHealth application targets
healthcare workers, it is possible to provide charging options
for remote charging, including solar panels and power banks.

Environmental strategies

While it is important to consider economic strategies, there is
also a need to develop strategies that consider the environment
in which the mHealth interventions take place. In this envi-
ronment, the most important stakeholder is “definitely the
government” (MH1). They can decide which projects are en-
abled to be implemented and which projects are neglected. A
technical specialist (MH15) also emphasized that “whenever
there is something new that we are about to implement in this
area, they [the government] have to know.” Therefore, in-
volving the government and thus the ministries of health and
their representatives is vital in establishing mHealth applica-
tions in LREs, and often the only way to involve health facil-
ities such as clinics and hospitals and corresponding person-
nel, such as doctors, nurses, and health workers. In

Economy Environment

Technology User Acceptance N

I Ensure Financing | | Involve Government I

[ customize Design | [ Involve Users

—

1 [_Consider Costs_| || [ Partner Up |

[ ManageData | | [_Provide Training_| [T}~

Fig. 3 A process model for mHealth response strategies
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conjunction with this, the government also formulates require-
ments and needs that the mobile application must fulfill to be
accepted and sustained. Thus, as MH11 states, they need to
“look at all the requirements and build a dashboard and build
an application tool for them [...].” Furthermore, “policies can
change. We have different policymakers because you are
working with the state, with the government, you know. If
you are working with the government, it’s always difficult
because you get people... new people like every 4 years or
every 3 years, and they come with their policy. That can affect
the project as a whole as well” (MH11). Considering these
requirements is critical to ensure the sustainable use of tech-
nology. Responding strategies include constant communica-
tion with officials to gather their feedback on requirements
and needs. It is vital to ensure compliance with national tech-
nology standards and align with federal programs and the
national health information system in order to react to chang-
ing demands promptly. Hence, contextualizing the application
for the target country is a necessary action to avoid sanctions
and failure. Another issue mentioned by the key informants is
the lack of sufficient knowledge by the government em-
ployees, departments, and health workers. This leads to a lim-
ited understanding of the value and functionality of the
mHealth application, but also inhibits the transfer of applica-
tions or tasks to the state. It is necessary to increase the em-
ployees’ knowledge level, which is scarce in these depart-
ments, to solve this issue and preserve the option to transition
the application to the state. Training allows the teaching of
basic software development or management. Retaining the
management of the application and infrastructure within the
NPO while building government employee capability can fa-
cilitate the government during a transition phase and result in a
layered transition, starting with handing over management
and coordination activities while keeping technical operations
in the NPO for a prolonged time.

In addition to engaging with the government, collaboration
between health initiatives and local partners is necessary. If
there are various mHealth applications available, all should
keep in mind that they drive for the same objective: “/...] to
really expand this implementation to a larger patient group
[...]” (MH2). Collaboration with other initiatives results in
diffusion and increases the value and relevance of each pro-
ject. Therefore, cooperation with local partners increases the
distribution as it enhances the connections to the local
community.

“And the other approach is to work via local partners in
[name of country]. For example, with [name of a local
company]. They are digitizing pharmacy shops and are
therefore a natural contact partner because, on the one
hand, they are directly connected to the supplier, but on
the other hand, they also have direct contact to patients
where they can present new digital solutions” (MH1).

The problem of high data costs is one barrier that can be
overcome through partnership. This barrier prevents potential
users from using the application or blocks data transfer and the
installation of updates. One key informant describes that an
essential point for scale-up is the cost consideration. For ex-
ample, they do not load data costs on the user’s SIM card but
have donors pay for data costs.

Therefore, to prevent overburdening costs for users, estab-
lishing partnerships to shift users’ fees to other stakeholders
ensures that users can utilize the application. In this instance,
possible stakeholders include NPO, network providers, or oth-
er organizations or institutions that can cover the accrued data
costs.

Even though the local corporate landscape offers a wealth
of partners, there is also the need to consider the competition
in the SSA region to understand that “/...] ecosystems have
developed in the meantime, where they don’t appreciate every
new application and say ‘Oh yes, great that you thought of
us,” but of course, they develop their own solutions on the
domestic market”(MHI1). MHS5 further elaborates, “[...] /
think the biggest issue in this field of work is, as you said,
there are many mHealth solutions [...].” Engaging with com-
peting mHealth projects to explore collaboration methods to
leverage existing applications or features enables mHealth in-
terventions by NPOs to focus on their application’s essential
parts. Through this, a direct value for the user is created while
saving costs and time. Furthermore, collaboration with other
mHealth projects offers the possibility to engage in in-depth
partnerships, merging the mHealth applications to provide a
more comprehensive service without straining the user with
too many applications.

Technological strategies

The need for mHealth projects to respond to technological
barriers was further identified. A part of these challenges in-
cludes that “this landscape is moving very quickly. The oper-
ating systems on the mobile devices, hacking, all of that stuff
moves very quickly” (MH14). The fast-paced evolving and
changing of the technological landscape need to be dealt with
because otherwise, “within a year or 2 years, whatever it is,
the app will just stop working” (MH14). Therefore, it is vital
to ensure the continuous maintenance of the application.
Updates can be supplied fast and frequently to guarantee the
application’s stability and availability, while allowing incre-
mental refinements to follow the dynamic environment.

“We also have these constant changes on the app be-
cause we have to keep following the dynamic of the new
approaches. So, every time we decide to implement a
new approach, it means to change [update] the app”
(MH15).
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Such maintenance can also include the optimization of a
design. To avoid overwhelming users, the key informants em-
phasize designing simple applications that follow a user-
centric design approach. Implementing and scaling up with a
simple application allows ensuring operability and ease of use.

“[...] based on that we learned to make simple apps, to
do one thing very good, make a simple app that works
perfectly and from there you can add features. And
that's why [name of the application] is so simple, and
it works” (MHS).

To ensure usability for every user and address illiteracy,
alternative forms of design and interfaces should be incorpo-
rated. While a user-centric design is important to ensure adop-
tion, a stable background functionality ensures retention. A
limiting factor is a weak network or mobile internet connec-
tion in the SSA region. It can impede the success of mHealth
applications; as MH11 points out, “we have connectivity is-
sues. ‘Cause you know they need internet to send the reports,
so there are some communities, remote communities, right,
that... they don’t have network and that “[...] sometimes it
[the connection] is like stopping for some hours or 1 hour
or 2 hours” (MH7). Therefore, the application should incor-
porate missing internet access or limited connectivity.
Integrating offline functionality in the mHealth intervention
resolves this issue. Assuring a synchronization feature that
synchronizes the data when the internet connection is avail-
able again also enables the mHealth project to stay connected
with delayed data transmission. Moreover, allowing the appli-
cation to send data through different channels, mobile net-
works, or mobile data allows for substitution of the network
depending on the availability.

Even if the data is stored and synchronized, key informants
argue that data quality is an issue of most mHealth applica-
tions, which leads to incorrect and meaningless data and
reporting. Frequently, users do not manage “to read properly
because they fill the form [out] without reading it” (MHI5).
Equally concerning is when “/...] regarding data quality, we
have the challenge that the user can insert data, like fake data,
and if we don’t open our eyes to that, we will report data that
is not accurate” (MH15). Several approaches are prevalent to
increase the data quality to match the expected reporting stan-
dards. First, implementing a step-by-step design to guide users
through the process and prohibit them from skipping fields or
leaving blanks facilitates data quality. Second, communicat-
ing the data’s value to users can help raise support for data
collection and improve the quality of the inserted data. These
solutions can be supplemented with further training and a
supportive design approach.

“You know, more dropdowns, more selections, select
options than having to write text. So, things of that
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nature. I guess, you know, checkboxes, things of that
nature. I guess things they try to do to make it more
user-friendly” (MH12).

The interviewees explain that collecting and analyzing
technical meta-data leads to a better understanding by the
users and tracks their application behavior. Since meta-data
do not require the user’s attention, they can be continuously
compiled and provide uninfluenced insights on the user’s
work process and utilization of the mHealth application.
This is incredibly impactful in circumventing people’s cultural
habits from the SSA region, as they are not accustomed to
providing negative feedback.

“Just by having a look, for example, at when someone
opens up the app and how much time they spend on the
app, we have found amazing information. For example,
[if] they [are] not using it during their office hours,
they’re using it from between 6 o’clock and 8 o’clock
in the morning and after 7 o’clock at night. They are not
using it as a guide, they are using it to read up or to
refresh their memories about information. So, by feed-
ing that information back to the content providers, we
say to them [the developing team]: ‘don’t aim this as a
quick reference guide, aim this as a tool that people are
using after-hours.” And we build for them [the users]
just a simple function that allows you to create favorites.
So, if you open up the app, you can click on a page and
mark it as a favorite. That has become such a hit be-
cause we understand how the user is using the app”
(MH14).

Analyzing the data to refine the application and learn about the
usage increases the value of the mHealth intervention.
Nonetheless, it is also necessary to offer value to the govern-
ment and cooperating partners. Providing data and reports
enable governments to monitor the current healthcare situa-
tion. By providing dashboards to the representatives, the im-
pact of the mHealth application becomes visible and quantifi-
able, and informed decisions can be made. Reporting data can
often be done in real-time, increasing the quality and pace of
decisions and enabling the government to react to incidents
promptly. Furthermore, ensuring harmonized data through the
mHealth application and conducting analysis and visualiza-
tion steps to generate reports further increases the value of
the tool for the government.

User acceptance strategies
An application must serve and maintain a large number of

users to thrive. Therefore, it is vital to consider the user de-
mands for interacting with the application because “if there is
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nothing in it [if there is no impact] for the user, then you can
be sure that [ ...] they won’t use it at all” (MHS5).

If this is not the case, they will be reluctant to embrace it
and stop using it promptly. The main focus while developing
and refining the application is promoting its value and making
it visible to the target group. Thereby, the value can take
different shapes, ranging from providing incentives for the
uptake and sustained usage to facilitate work and data collec-
tion. When a direct value can be illustrated to the user, there is
also the need to ensure that the value is being promoted and
maintained permanently. If the mHealth intervention does not
suitably address the user’s needs, the initially promised value
will not convince them to use the application consistently.

An iterative design approach with constant updates allows
the application to change to increase the fit between the user
and the application. Adjustments of features should be based
on data as well as on experience. This experience can be
derived through user feedback. Repeating demand for feed-
back supports the refinement of the application and ensures
the acceptance of updates by users. Establishing an agile work
methodology makes it possible to promote and facilitate this
style of work. The collected feedback is valuable, but should
always be considered holistically and be dependent on finan-
cial resources. Prioritization is necessary, and the refinements
need to be subordinated to the overarching idea of a user-
centric application.

“So we launched this app 2 weeks ago, so now that’s
why I had this one intern who was supposed to go to
[country] to talk to the users, the end-users, to under-
stand their feedback and what can change, what is
good, what is not because of course, we realize that this
is just the first version and based on feedback we can, of
course, change it and make it better” (MHS).

Involving users in refining the application and ensuring their
value is vital for the success of the mHealth project. In addi-
tion, there is also the need to develop their capabilities. As
MH12 points out, “I guess, with the lack of phone manage-
ment skills, as I mentioned, some of them are a bit resistant to
use the technology.” This problem leads to the fact that “/...]
we have the challenges of people accepting to use the
application” (MH13).

Dealing with the low technical knowledge of users in-
creases the adoption rate and prevents rejection of the appli-
cation. Providing training opportunities at the intervention’s
initial deployment ensures that users understand the applica-
tion and use it correctly. Furthermore, the training offers the
possibility to ensure that users can utilize a mobile device and
fulfill or achieve the necessary requirements to execute the
demanded tasks successfully. The training also provides a
point of interaction and enables the project to ensure that users
have a common understanding of the mHealth intervention.

“Yes, we have a 5-day training for when we give them
the devices. Yes, we make a follow-up after the 5 days,
maybe a week, just to make sure everyone understands
everything and why they are using the devices. So, once
we support them, then it becomes easier, second week,
third week, people will have caught up, and they are
able to enter the data” (MH13).

Educating users to ensure technical literacy facilitates the up-
take of the mHealth application. However, one should not
neglect the fact that “/t/he health worker can decide not to
use the tool because it’s not part of... it's not embedded in his
work process” (MH11). Users need to be convinced to utilize
the application and integrate it into their work. If the mHealth
project does not manage to ensure the application’s sustain-
able use, it will be unsuccessful.

“And when that’s not the case, and even when it is the
case, we always provide training on the app itself, what
the goal of the app is, how you can use it, and then we
also provide refresher courses to make sure that people
stick to it and really integrate it into their routine”

(MH5).

“I mentioned we did a continuous capacity-building.
Because training a health worker once and just let them
then use the application is never going to work because
we tried that in 2015” (MHI11).

To solve the problem of abandoning the application, continu-
ous and holistic training is necessary. After the initial training,
regular training sessions and constant reminders to users are
fundamental to guarantee that they “/...J stick to it and really
integrate it into their routine” (MHS). The training can be
provided through different channels, including eLearning op-
portunities, training in cooperation with the government, and
on-site training. Continuous training is critical, because con-
stant refinement and addition to the application are necessary.
Thus, follow-up training provides the opportunity to ensure
sustainable use while also facilitating the user in properly op-
erating the application with the added features.

Discussion

This study provides insights into the strategic behavior of
NPOs and derives strategies to cope with existing barriers to
mHealth sustainability. The results enable other NPOs and
stakeholders for mHealth in low-resource environments
(LREs) to go beyond the pilot phase and ensure sustainable
dissemination of mHealth interventions. Thus, the results con-
tribute to addressing the prevention of the failure to sustain
mHealth applications, which is costly and slows down the
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inevitable goal of controlling and defeating disease (Mukisa
et al. 2017; Tomlinson et al. 2013). The key contributions are
identifying the action that leads to a sustainable mHealth ini-
tiative that develops beyond the pilot stage. However,
the individual barriers that hamper sustainability and scalabil-
ity are not the focus of this paper. The paper rather acknowl-
edges the problemizing areas in general, but indentifies re-
sponse strategies that suit as practical guidance for NPOs. In
the following, the process model and its theoretical contribu-
tions are discussed shortly before alluding to the practical
implications of how NPOs can ensure that their mHealth pro-
ject exceeds the pilot state and reaches scalability and
sustainability.

Theoretical contributions

This study adds new knowledge to the existing literature and
provides a theoretical contribution. By identifying response
strategies for long-term mHealth success, the results contrib-
ute to fight back prevalent “pilotitis” and provide a knowledge
foundation for future mHealth success. This adds knowledge
to the existing literature (e.g., Chib et al. (2015)) by providing
precise response strategies tailored to the operating NPOs, as
such organizations are the facilitators that cope with mHealth
sustainability barriers in LREs. The identified strategies un-
derpin the literature’s solutions, e.g., the call that mHealth
projects collaborate with and be integrated into the national
health information systems (Labrique et al. 2018; Lemaire
2011) or the call for user-centric design (Clifford 2016) and
generation of evidence (Killander et al. 2013). The
interviewed key informants further complement past research
by emphasizing the need for continuous holistic training for
sustained use, increasing data quality, and the appropriate use
of the generated data for refinement and analysis. Thus, this
study contributes by adding new response strategies and pro-
viding a more holistic set of response strategies to cope with
the existing barriers of mHealth in LREs. This allows for a
more informed decision regarding the strategic direction of
mHealth projects, and facilitates the NPOs in successfully
establishing a mHealth intervention in the area.

The main focus on NPOs extends the emerging research on
sustainability by offering new insights to the hitherto
neglected perspective of the effect of NPOs on mHealth pro-
ject success and sustainability. Previous research on sustain-
ability centers on policymakers (Opoku et al. 2019) while
neglecting those actors that develop and implement sustain-
ability response strategies. The focus on NPOs makes it pos-
sible to examine the actors affected by the existing barriers but
who cannot change or influence them; thus, there is a need to
develop strategies to cope with these barriers. In the primary
step, the study extends the existing literature by illuminating
context-specific obstacles that impede the sustainability of
mHealth in LRE. Barriers specific to LREs include missing
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charging options through the lack of electricity supply and
power outages, insufficient network connectivity for the trans-
mission of data and updates, illiteracy, and low technical
knowledge impeding the use of the mHealth applications.
After that, through examining the NPOs, new insights and
response strategies can be derived. The response strategies’
interrelations and processes are structured and illustrated with-
in a process model for mHealth sustainability.

Further, this study contributes to mHealth research by es-
tablishing a process model towards achieving universal health
coverage. The introduced dimensions are derived from the
mHealth experts’ knowledge, and extend existing frameworks
with regard to the identified barrier dimensions (Fanta and
Pretorius 2018; Leon et al. 2012) and advance the research
of Braa et al. (2004) and Madon et al. (2009), who argue for
the value of scalability and sustainability while emphasizing
the diverging needs to achieve it. This study provides a new
perspective on the sequential importance of response strate-
gies to reduce the barriers for mHealth applications in LREs.
The illustrated phases enable researchers to benefit from a
more differentiated process of reaching sustainable mHealth,
making progress towards universal health coverage, and
narrowing their scope of examination to a single phase to
understand this topic better.

Practical implications

The findings of this study highlight the importance of collab-
oration, which results from the desired shift from establishing
a new mHealth intervention — which often remains stuck in
the pilot stage — towards extending and improving the
existing sustainable applications to provide value to as many
users as possible (Braa et al. 2004; Walsham 2020).
Implementers are confronted with manifold barriers, as
mHealth requires an enabling environment with interplay be-
tween technology, society, and institutions to achieve positive
results and make a lasting impact (Walsham 2020). These
barriers often overwhelm stakeholders and result in an early-
stage failure of the initiative (Huang et al. 2017). It is critical
for NPOs to know which areas are likely to face barriers and
where they stand in the process flow to achieve sustainability..
This study identifies a sequential process model with different
dimensions of response strategies at each stage of the process.
The specific response strategies are fundamental best-
practices that proactively address the existing barriers. Based
on the findings, NPOs are advised to include these four iden-
tified dimensions into their overall business strategies. This,
for example, involves taking into account the multiple stake-
holders who need to be involved when implementing a
mHealth application. With regard to the application’s design,
itis advised to focus on the user to ensure adoption and sustain
usage through an iterative design approach that involves the
user from the beginning onwards. In addition, contrary to
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many applications, mHealth applications have multiple sides
that need to be considered in the design process. Governments
or supervisors demand data, while users demand features and
usability. The funding parties and donors request evidence,
and the mHealth project NPO gathers feedback through data.
Thus, it is possible to argue for a stakeholder-centric design
rather than a user-centric design because all stakeholders use
the application and need to be equally satisfied. Overall, all
stakeholders must be proactive and collaborative in their ef-
forts for continuous progress to improve the general
healthcare in the LRE and for digital health. MHealth can
assist in these inter-organizational communication efforts
(Asi and Williams 2018).

Limitations and future research

This study is not free of limitation, and provides a reference
for future research.

First, the study selected Sub-Saharan Africa (SSA) as one
region of LREs. However, this region distinguishes itself from
other developing areas like South Asia and Latin America.
LREs share similarities in income, low availability of technol-
ogy, poorly developed institutions, and low education
(Nafziger 2012). Nonetheless, there are apparent differences
that need to be considered and lead to unique preconditions in
every area (Nafziger 2012). Especially with regard to
mHealth, SSA has a unique position due to the lack of
smartphone ownership, limited internet connectivity, high
mobile data costs, and little consumer readiness (GSMA
2019b). These essential preconditions for mHealth diverge
strongly between the areas. Thus, future research is needed
to confirm the findings of the study in other contexts.

Second, it is feasible to assume that some response strate-
gies apply to other fields of Information and Communication
Technology for Development (ICT4D), such as financial tech-
nologies, agricultural technologies, and logistic technologies.
Still, several findings closely correspond to mHealth (GSMA
2019a; Walsham 2012). For example, governmental involve-
ment is also crucial for mHealth because the state constructs
clinics, employs doctors, and provides the mobile network as
part of the basic infrastructure, and thus a close collaboration
is necessary to ensure optimal healthcare delivery. Since
mHealth can only support the goal of universal healthcare
coverage by the government and transitioning the application
to the state for sustainability is a widely considered option for
NPOs, mHealth is in a unique position, thus relying on partic-
ular response strategies to achieve its goals (Opoku et al.
2019; Sanner et al. 2012; World Bank 2016). However, future
research should explore whether these strategies are also ap-
plicable in different ICT-based industries, since certain strate-
gies target specific conditions that are equally detrimental to
other ICT4D interventions (e.g., infrastructural constraints,
lack of technological literacy). However, quantitative research

approaches, such as that of Alaiad et al. (2019), could further
validate the results.

Third, the response strategies provide first-step actions to
cope with barriers to sustain mHealth applications.
Nevertheless, the proposed techniques can lead to new prob-
lems. In this instance, providing devices to healthcare workers
can lead to adding personal content to these devices or putting
their lives in danger through crime and robbery (Aranda-Jan
et al. 2014). Another example is the data itself. It is vital to
generate, use, and provide data, but as collaboration increases
and partnerships ascend, the question of data ownership arises
(Kostkova et al. 2016). Thus, second-step response strategies
should be developed to deal with the emerging barriers. This
provides a possibility for scholars to apply response strategies
and examine the emerging barriers to derive new strategies for
mHealth sustainability.

Conclusion

This study investigates response strategies for NPOs to
cope with barriers that impede the uptake of mHealth
applications in LRE to operate a sustainable mHealth ap-
plication. The response strategies are derived from
mHealth applications at different stages of their respective
development to reach sustainability or already established
sustainability, and thus contradict the prevalent pilotitis.
The strategies can be assigned to the economic, political,
technological, and user acceptance dimensions. All four
dimensions cope with two precise areas that classify the
derived response strategies in a process model. The results
contribute to research as they derive results from the NPO
perspective and systematically structure response strate-
gies. Further, the derived response strategies put NPOs
in a position to self-reflect on their current state of oper-
ations with regard to sustainability and to derive suitable
response strategies for the situation. This enables project
managers to make informed decisions and proactively
consider potential barriers in their business strategy.
Overall, this study contributes to preventing pilotitis in
the future and facilitates LREs on their way to achieving
universal health coverage.
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