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Abstract

Background: Uncontrolled hypertension isaleading risk factor for cardiovascular diseases. In Uganda, such diseases account
for approximately 10% of all deaths, with 1 in 5 adults having hypertension (>90% of the hypertensive cases are uncontrolled).
Although basic health care in the country is available free of cost at government facilities, regularly accessing medication to
control hypertension isdifficult because supply chain challengesimpede availability. Clientstherefore frequently suspend treatment
or buy medication individually at private facilities or pharmacies (incurring significant costs). In recent years, mobile health
(mHealth) interventions have shown increasing potential in addressing health system challenges in sub-Saharan Africa, but the
acceptability, feasibility, and uptake conditions of mobile money approachesto chronic disease management remain understudied.

Objective:  This study aims to design and pilot-test a mobile money—based intervention to increase the availability of
antihypertensive medication and lower clients' out-of-pocket payments. We will build on existing local approaches and assess
the acceptability, feasibility, and uptake of the designed intervention. Furthermore, rather than entering the study setting with a
ready-made intervention, this research will place emphasis on gathering applied ethnographic insights early, which can then
inform the parameters of the intervention prototype and concurrent trial.

Methods: We will conduct a mixed methods study following a human-centered design approach. We will begin by conducting
extensive qualitative research with a range of stakeholders (clients; health care providers; religious, cultural, and community
leaders; academics; and policy makers at district and national levels) on their perceptions of hypertension management,
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money-saving systems, and mobile money in the context of health care. Our results will inform the design, iterative adaptation,
and implementation of an mHealth-facilitated pooled financing intervention prototype. At study conclusion, the finalized prototype
will be evaluated quantitatively via a randomized controlled trial.

Results: Asof August 2023, qualitative data collection, which started in November 2022, is ongoing, with data analysis of the
first qualitative interviews underway to inform platform and implementation design. Recruitment for the quantitative part of this
study began in August 2023.

Conclusions: Our resultsaim to inform the ongoing discourse on novel and sustainable pathwaysto facilitate accessto medication

for the management of hypertension in resource-constrained settings.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2023;12:e46614) doi: 10.2196/46614
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Introduction

Background

Globally, noncommunicable diseases (NCDs) are becoming the
leading cause of death [1]. Further exacerbated by aging
populations, NCD-associated mortality is expected to exceed
infectious and respiratory causes of death by 2030 [2].
Cardiovascular diseases (CVDs) make up 13% of the mortality
rate in sub-Saharan Africa (SSA) and account for the largest
proportion (37%) of deaths caused by NCDs [3], adding to a
double burden of communicable diseases and NCDs. Although
the age-adjusted CV D mortality rates are lower in SSA thanin
high-income countries, the absolute number of CVD-related
deaths in SSA has increased significantly in the past three
decades, largely due to rapid urbanization, population growth,
aging, dietary and lifestyle changes[4,5].

The successful management of CVDs requires controlling
common risk factors (such as hypertension and diabetes) and
ensuring that accessto required medicationsis stable. Thelatter
point is particularly challenging in settings marked by scarcity.
In Uganda, an estimated 26.4% of adults have high blood
pressure, and another estimated 36.9% of the country’s
population are estimated to be prehypertensive (with a blood
pressure reading of >120/80 mm Hg) [6]. Among those who
are prehypertensive, approximately one third could become
hypertensive within 4 years [7]. Although basic hedlth care is
meant to be available free of cost at government facilities across
the country, the availability of essential medicinesfor conditions
requiring long-term management, including hypertension, is
generally low [8-10]. Clients who do not receive treatment at
government facilities must buy prescribed medicines at private
health facilities or pharmacies, where prices tend to be 3 to 4
times higher than at public facilities [11]. Out-of-pocket
payments represent 39% of the total health care expenditures
in Uganda [12], often exceeding the resources of many
households and causing noncompliance with prescribed
regimens[13-15]. Theresulting regular disruptionsin long-term
medication schedules can result in uncontrolled blood pressure
associated with ahigh CVD risk.

https://www.researchprotocol s.org/2023/1/e46614

However, uncertainty remainsin termsof potential interventions
to sustainably address gapsin NCD carein SSA in general and
Uganda in particular. Several novel approaches have been
recently trialed, including community health worker (CHW)
mobilization in South Africa [16] and medication adherence
clubs in Kenya [17]. Other novel approaches have explored
mobile health (mHealth) to target medication adherence (eg,
SMSS text message reminders for tuberculosis medication [18]
or an electronic app for self-monitoring in Uganda [19]).
Dialogue within our team (comprising anthropologists,
epidemiologists, clinicians, nurses, community outreach
workers, community leaders, and policy makers) therefore
guided us toward mHesalth solutions with a particular focus on
mobile money, given that medication adherence is greatly
affected by financial resources[20].

Mobile money, which refers to payments made via a digital
wallet on amobile device, hasbeen evaluated in several studies
for hedth interventions in SSA to address headlth system
challenges in agile ways, including mobile money transfers to
pay transportation costsfor patientswith cancer in Malawi [21]
or to facilitate health insurance uptake in Kenya[22]. In Uganda,
mobile money programs across the country have provided a
savings mechanism to many peoplewho were previously unable
to access formal bank accounts; in 2021, approximately 71%
of individualswere registered for a mobile money account [23]
(compared with 29% of individuals having access to a formal
bank account [24]). However, athough arange of sectors have
used mobile money approachesto facilitate payment for, among
others, school fees, bills, water or food [25,26], application in
the context of health interventions in Uganda has so far been
limited.

Tothebest of our knowledge, no interventions have yet explored
the potential of mobile money approachesin alleviating financial
difficultiesfor hypertension treatment. Although theinterest in
mHealth interventions in generd isrising, and the potential of
mobile money for economic equality in particular is high [27],
their application might be associated with implementation
challenges, with scholars highlighting the complexity of
mHealth interventions, particularly in relation to accessibility
[28]. However, person-based devel opment strategies have shown
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promising results in terms of increasing the interventions
acceptability and feasibility [29,30], but these strategiesremain
underused when exploring the potential of mobile money
approaches to chronic disease care. This study seeksto fill this
gap intheliterature by applying human-centered design (HCD)
to co-design and test an mHealth blood pressure management
intervention in rural Uganda, assessing the design process as
well as intervention uptake and viability.

Study Objectives

Thisstudy aimsto codevel op (with end users and implementers)
an integrated mobile money—based solution for antihypertensive
medication delivery and to assess the platform’s feasibility,
acceptability, and effectiveness.

The specific study objectives are as follows:

1. Understanding client, provider, and intervention
implementer perspectives on financing schemes and
mHealth interventionsthat are meant to increase medication
availability and uptake among clients with NCDs (work
package [WP] 1a).

Schwab et al

2. Developing together with end users aprototypefor amobile
phone—based solution to increase the avail ability and uptake
of antihypertensive medication and assessing the
development and design process (WP 1b and WP 2).

3. Testing the prototype and evaluating end users’ and health
providers experiences with 2 versions of the prototype,
including how users make and evaluate payment
management decisions (WP 3) and whether 1 version is
more effective than the other.

Methods

Study Setting

This design research study will take place in rural Nakaseke
district, Uganda, with a population of 29,400 [31] (Figure 1).
Nakaseke administratively belongs to the central region of
Uganda, where an estimated 28.5% of the population are
hypertensive [6]. Our study will focuson clientswithin Semuto
Health Center 1V, chosen during an early formative phase of
research because the center has initiated an alternative,
promising approach to manage blood pressure, which is
described in the following subsection.

Figure 1. Map of Uganda highlighting the location of our study setting: Nakaseke district and Semuto Health Center (HC) IV.

Semuto Health Center 1V’s Alternative Approach: A
Community-L ed Pooling Strategy

Recognizing the challenges of medication supply, the clients
and staff of a designated NCD treatment unit at Semuto Health
Center IV collectively initiated a client self-help financing

https://www.researchprotocol s.org/2023/1/e46614
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scheme wherein clients living with hypertension were invited
to pay 2000 Ugandan shillings (US $0.54) per clinic visit, and
clients living with diabetes were invited to pay 7000 Ugandan
shillings (US $1.87) per clinic visit. These funds were then
pooled to purchase medication. Thisinitiative sought to increase
medication availability by buying in bulk via a wholesale
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vendor, which isamore cost-effective approach than purchasing
medication from aretail vendor. Payment was voluntary; those
who contributed to the pool could draw on the additional
allotment, whereas those who did not contribute could access
government-supplied medication. Beyond purchasing blood
pressure medication, excess funds were also used to purchase
equipment such as batteries or glucose strips. The scheme,
although promising, was not reliably generating sufficient funds
to ensure a continued supply of medications and proved
challenging in terms of paperwork, accounting, and
management. A nurse was assigned the task of purchasing
medication from a central pharmacy in the capital, Kampala,
but real-time knowledge regarding the amount of funding
available complicated her purchasing trips. Furthermore, the

Schwab et al

clinic staff struggled to track who had made or not made
payments, which would affect who could draw from the
specially purchased pool of medication.

Semuto Health Center 1V Approach 2.0: The
MoPuleesa I ntervention

Building on the paper-based approach of Semuto Health Center
IV, we will digitize and expand the existing system, drawing
on insights from community members, software programmers,
anthropologists, social scientists, health care providers (HCPs),
mHealth implementers, policy makers, and local leaders with
an aimto create acontinual flow of money to secure medication
availability. The proposed money flow isillustrated in Figure
2.

Figure 2. Flow of money from the client viatheir mobile health wallet to the Health Center (HC) and medication flow back to the client.
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The central component of the co-designed intervention will be
the mHealth wallet (illustrated as the MoPul eesa feature phone
in Figure 2 [puleesa means “pressure’ in the Luganda
language]), which will alow clients to deposit the money they
wish to save for their health care expenses via their private
mobile money accounts. Others (eg, family members) who are
themselves not users of the system can also remotely contribute
toaclient’smHealth wallet. Clientswill be prompted to transfer
money from their account to the clinic pool to facilitate bulk
medication purchasing via 1 of 2 ways: either alowing for a
specific amount of money to be automatically transferred from
a marked savings account via direct deposit at predetermined
and fixed intervals (the subscription approach) or independently
transferring amounts of their own choosing at any time within
a 1-month period (the top-up approach), shown by the
corresponding arrowsin Figure 2. Clients using the subscription
approach who want to change the subscription amount or
frequency can approach the designated clinic staff in person at
the health center. For the top-up approach, clients can choose
the timing themselves but can only contribute the exact amount
needed to avail drug coverage each month; excess contributions
will not betransferred to the following months. Core principles
guiding our design and implementation efforts are the
engagement of CHWSs for community commitment, the use of
mHealth technologies not requiring costly infrastructure at an
individual level, and theintegration of the designed intervention
into existing clinic structures via a multidisciplinary team.

MoPuleesa

https://www.researchprotocol s.org/2023/1/e46614
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To facilitate end-user buy-in, we will work with CHWs, who
are volunteers serving as intermediaries and communication
links between clients and medical facilities within their own
communities, which often imbuesthem with considerabletrust,
experience, and communicational skills [32,33]. In our study,
we will include CHWSs not only for outreach and recruitment
purposes but also as key informants who can provide valuable
insights on setting and intervention design, supporting a
sustai nable outreach that in turn might enhance the engagement
of the community with the intervention and assist regular
contributions.

For the integration of a novel technology, we acknowledge the
need for easy accessibility by all members of the community;
therefore, the platform does not rely on users having their own
smartphone or an internet connection. Instead, following
successful examples [34,35], all system functions will be
accessible from feature phones via unstructured supplementary
service data (USSD) menus, which operate via service and
control commands in a mobile network. To access the USSD
menu, users will be able to either register their own mobile
phone number or receive a new SIM card in their name upon
study enrollment (with which they can access their personal
account via the mobile phones of CHWSs, other clients, or any
friend or family member). For validation purposes, the study
team will routinely conduct on-site user research with
stakeholders and end users to ensure that the envisioned flows
and devel oped prototypes fit the needs of end users. Following
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the tenets of HCD, thisvalidation processis directly integrated
into the prototype codevelopment and product design.
Theory of Change

Building on the envisioned MoPuleesa intervention approach,
Figure 3 summarizeskey inputs, activities, and causal pathways

Schwab et al

that underpin our design and implementation work, serving as
a guide to understand how the intervention will lead to the
desired outcomes and impact.

Figure 3. Theory of change illustrating inputs and activities, with expected outputs, outcomes, and impact. CHW: community health worker; CVD:
cardiovascular disease; HCP: health care provider; NCD: noncommunicable disease; OOP: out-of-pocket payment.
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We theorize that the mHealth platform will foster a regular
influx of money into the pooled system, which will alow the
clinic to purchase antihypertensive medication in bulk via
designated channels (medication purchase by the health center
directly from wholesale vendors shown in Figure 2), thereby
reducing costs for individua clients (compared with
out-of-pocket purchasing of medication at pharmacies) and
facilitating a sustainable, stable supply of medication.
Considering apossible scale-up of thisintervention and learning
from our design and implementation process, we envision a
long-term impact (shown in the increasingly larger circles in
the lower part of Figure 3) on the well-being of patients with
hypertension and on scientific intervention design efforts. Our

https://www.researchprotocol s.org/2023/1/e46614

RenderX

envisioned methodol ogical approachesto achieve thisgoal and
the overarching study objectives are outlined in detail in the
following subsections.

M ethodology

Originating in computer science, artificial intelligence, and
ergonomics, HCD hasmore recently begun to inform how public
health actors design and implement health interventions [36].
In the HCD approach, end users are involved in all stages of
the design process and have influence on the fina product of
the intervention, with theimplicit rational e that engaging users
facilitates implementation success [37]. HCD begins with
developing a thorough understanding of the status quo in
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guestion to define an issue that will be addressed. On the basis
of thisunderstanding, researchers and end userstogether develop
anideafor apotential product or intervention (empathize, define,
and ideate). As this process continues, researchers elicit
feedback to iteratively adapt the envisioned solution to end
users needs and expectations to maximize the fit of the
developed prototype to the setting at hand (prototype). Finally,
the devel oped product is pilot-tested (test).

As a design-driven study, this research did not begin with a
predetermined intervention in mind; instead, we sought to
capture the nature of the challenge and potential solutions,
identified as promising, in similar settings. We use the HCD
approach to identify product priorities and intervention
approaches and to codevel op product prototypes together with
end users. Once afinal product isidentified, it will be evaluated
quantitatively for efficacy, usability, and desirability.

To provide maximum experience and expertise, wewill leverage
the multidisciplinarity of our team throughout the project with
afocus on trust, communication, and team identification within
theteam to facilitate collaborative work [38]. Our team includes
ethnographers and social scientists who will ensure context
sensitivity and qualitative insight into end users and
stakeholders' experiences, preferences, and perspectives; local
clinical research leaderswho will tap into context expertise and
communication channels, medical professionals, including
biomedically trained clinicians, who will assess the medical
aspects and health benefits of the intervention and gain insight
into the local health system; NCD-focused trialists who can

https://www.researchprotocol s.org/2023/1/e46614
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meaningfully incorporate quantitative results that can guide
further research directions; and, finally, software programmers
and expertsin the technical aspects of the project who will guide
successful implementation, identify opportunities, and make
the intervention as up to date and innovative as possible.

Resear ch Design

This study will follow a mixed methods exploratory sequential
design [39] in line with established recommendations for HCD
studies [40,41]. In afirst step, the design approach will allow
usto qualitatively explore stakeholder perceptions, experiences,
and recommendations in the setting at hand, informing key
design decisions in accordance with specific study objectives
1 and 2. Although formative research revealed the essential
challenge of accessing drugsin the study setting and recognized
mobile money asapotential solution, qualitative dataare needed
to inform the design and operationalization of the platform,
anticipate potential difficulties and facilitators, and assess
clients' willingness to accept the approach. Building on these
qualitative results, while maintaining core trial design and
rationale, we will refine and finalize the concluding quantitative
component aimed at pilot-testing the intervention in the form
of arandomized controlled trial (study objective 3). Sequentially
combined, these methods will allow usto ideate and design an
intervention adapted to the specific study context, as well as
allow for evidence-based conclusionsregarding the prototype's
potential in facilitating sustainable hypertension care. Figure 4
highlights the overlap of research activities and WPs across the
HCD phases.
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Figure4. Summary of al study phases and methods (including trial details) corresponding to specific study objectives. HCD: human-centered design;
mHealth: mobile health.

HCD phases: empathize, define, and ideate
Work package 1: objectives | and 2

(1a) To assess perspectives on mHealth and
saving schemes generally and with regards to the
MoPuleesa prototype in particular to explore
opportunities for improvement

(1b) To develop a theory of intervention and an
understanding of ongoing procedures

HCD phase: prototype
Work package 2: objective 2
To understand the perspectives and concerns of
clients, drawing on sustainable implementation

after further refinement and feedback

HCD phase: test
Work package 3: objective 3

To assess the potential of the MoPuleesa
prototype via a randomized evaluation in terms of
its effect on drug availability, uptake, and blood
pressure management, as well as via assessing the
experiences of MoPuleesa prototype users

Trial

Consent and baseline survey

Randomization to saving model

Subscription
model

/

Top-up
model

~ End line survey -

HCD Phases

Empathize, Define, and | deate: WP 1

WP 1 is divided into 2 phases, both informed by the tenets of
HCD. In the first phase (WP 1a), we will conduct in-depth
interviews (1Dl1s) and focus group discussions (FGDs). TheDls
will facilitate the capture of clients’ personal perspectives on,
and experiences with, blood pressure management and
hypertension, mHealth, savings schemes, and the existing
paper-based scheme that inspired this work. We will explicitly
probe on more nuanced facets such as trust and transparency.
In addition to IDIs, we will conduct FGDs to determine how
groups such asHCPs, clients, and CHWs negotiate the trade-offs
and opportunities of different approaches to hypertension
management and care, including the proposed intervention.
Within the FGDs, the envisioned platform use process will be
explained to participants step by step, and feedback will be
gathered. We will collectively determine intervention facets,
such as how the intervention should be explained or presented
within a community, who should be responsible for enrolling
clients and troubleshooting challenges, what foreseeable
challenges respondents see with the intervention, and how these
should be circumnavigated or addressed. Finally, within WP

https://www.researchprotocol s.org/2023/1/e46614
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1a, we will examine field notes from the previous phases of
formative research, where we collected information on CVD
management in Nakaseke region from NCD clients and HCPs,
these notes will bolster our own recall of the system in place at
Semuto Health Center |V and itsdevel opment, which caninform
how we can build a meaningful product.

In a second phase (WP 1b), we will conduct nonparticipant
semistructured observations of client-provider interactions and
clinic processes, aswell as|DIswith higher-level stakeholders.
The observations will be conducted by research team members
working in Nakaseke district who will already have interacted
with clients and providers on site; this will alow us to
understand actual behaviors and current workflows regarding
hypertension management and care in the study setting
(including, eg, how client-provider interactions and medication
procurement or delivery currently take place). Using an
observation checklist, we will examine how health services
related to blood pressure management are currently provided
and how clients are handled at Semuto Health Center 1V. In
addition, we will gather information on the locations and
processes of medication prescription, storage, and delivery. In
the stakeholder IDIs, we will capture insights from policy
makers, academics, and public health actors at community and
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national levels to determine the feasibility, opportunities, and
potential pitfallsof our proposed intervention, both with regard
to our target setting and when considering how to scale-up our

Schwab et al

intervention. Table 1 summarizes the individua activities
conducted in WP 1laand WP 1b.

Table 1. Methods used in work package (WP) 1: in-depth interviews, focus group discussions, and document analysis.

Activities Participants Themes Purpose
WP la
IDIS? (n=20-40) Clientsvisiting the NCD® clinic *  Hypertensonmanagementandcare  To identify essential facetstoinclude
at Semuto Health Center IV «  Mobilehedth in the prototype
«  Money-saving schemes
o  Feedback on early conceptsfor the
intervention
FGD<® (n=5) Clients and CHW<Y «  Perspectives on planned interven-  To identify possible facilitators and
tion barriers to intervention implementa-
o Communities hypertension experi- tion
ences and perspectives
Document analysis Field notes «  Fieldnotesfromformativeresearch  To gather information on what has

WP 1b

Semistructured observations
(n=3-5 clinic days)

HCPs®, clients, and staff at the
health center

IDIs (n=10-20) Academics, implementerswork-

ingon CVDs or mHealth?inter-
ventions, and policy makers *

phase

Client-provider interaction (n=10)
Clinic processes

informed the existing approaches and
identify key stakeholders

To understand current workflows re-
garding NCD management and care

Medical examination

M edication procurement and deliv-
ery

Locations of medication supplies,
output, or storage

Development and implementation
of mHealth interventions
Research on NCD management
Current health care services

To develop atheory of intervention
for implementation and scale-up

4 DI: in-depth interview.

BNCD: noncommunicable disease.
°FGD: focus group discussion.
deHwW: community health worker.
®HCP: hedlth care provider.
fevD: cardiovascular disease.
9mHealth: mobile health.

Prototype: WP 2

WP 2 (Table 2) aims at finalizing the design prototype and
preparing for pilot testing. To collect detailed feedback from
end users and ensure that the final product aligns with their
expectations, we will present a first MoPuleesa prototype on
mobile devices to the end users. Luganda-speaking research
team memberson sitewill conduct think-al oud exercises, which
will allow amuch more targeted refinement of the prototype to
address emerging barriers or challenges [42]. Think-aloud
exercises are used to track a participant’s thoughts while using
a platform and to capture their problem-solving process [43].

https://www.researchprotocol s.org/2023/1/e46614

After ashort practice phase, participants are asked to comment
on each step they take while using the platform and to say out
loud what thoughts come to mind [42]. To minimize potential
biases, data collectorswill be asked to not interrupt the exercise
and not interact with participants during the exercise unless they
stop speaking (whereupon participants will be encouraged to
continue speaking). Furthermore, we will capture local policy
makers' and local leaders feedback on the prototype and
envisioned implementation processes via | DIs to further refine
the prototype and identify potential difficulties and facilitators
for rollout.
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Table 2. Methods used in work package 2: think-aloud exercises and in-depth interviews.

Activities Participants Themes Purpose
Think-aoud exer- Clients, HCPs® CHWS (who have or have  * Interaction with latest prototyped plat-  To refine the prototype to address
cises (n<40) not used a version of the prototype before) form emerging barriers or challenges
«  Usability of platform features
IDI® (n<20) Key stakeholders (policy makersand local  «  Latest prototype version Toincorporate further concernsand

leaders) .

Benefits and barriers

perspectives

o  Implementation process

8HCP: health care provider.
BCHW: community health worker.
CIDI: in-depth interview.

Test: WP 3

In WP 3 (Table 3), we will pilot-test the fina prototype. For
the qualitative component of this WP, we will conduct IDIs
with clients who were particularly engaged in previous
interviews or who suggest during trial administration that they
would like to expand on their responses in more detail to get a
full understanding of their perspectives on the design and
implementation process. In addition, to provide guidance on
best practice approachesto co-designing mHealth interventions
with end users, we will conduct IDIs with key stakeholders

involved in this process, including health center staff, software
developers, and members of the study team.

Quantitatively, we will assess differences between the top-up
and subscription contribution options, as well as the impact of
the intervention on service use, user satisfaction, intervention
uptake and funds contributed, and clients' blood pressure
readings, in a 2-arm between-participants parallel randomized
controlled trial.

Participants will be randomized to 1 of the following 2
intervention arms (for the randomization plan, refer to the
Sample, Sampling, and Data Collection subsection):

Table 3. Methods used in work package 3: in-depth interviews and randomized controlled trial.

Exercise Participants Themes Purpose
Qualitative

IDIS? (N=5-7) Clients(particularly engaged in previousinter- «  Expectations toward the prototype  To assess experiences with the fi-
views or suggested during survey administras  «  Perception of implementation pro- nalized prototype
tion that they would like to expand on their cess
responses in more detail)

IDIs(n=10-15)  Key stakeholdersinvolved intheimplementa= «  Team communication To provide guidance on best prac-
tion process (health center staff, softwarede- «  Implementation process tice approaches to co-designing
velopers, and members of the study team) «  Problem-solving mHealth? interventions with end

users
Quantitative

Trial (sample All clients who have given consent to partici- «  Baseline and follow-up survey To gather information ontria par-

size: 250-350 pateinthetrial and take up amoney-saving »  Kano questionnaire [44] ticipants

clients) model « Aggregation of clinic data

4 DI: in-depth interview.
PmHealth: mobile health.

Arm 1. subscription-based model, where individuals will be
given the opportunity to enroll in a medication-specific mobile
money savings account where they can deposit money over the
course of the month. If clients reach the minimum amount
needed to purchase medications for the following visit, the
money will be automatically debited from their savings account
at the end of each month.

Arm 2: top-up payment model, where clients can actively make
mobile money transfers to the health facility throughout the
month for the purchase of medication in the subsequent month
without the option to make marked contributions for severa
months in advance.

https://www.researchprotocol s.org/2023/1/e46614

Main Hypothesis

For the comparison between these 2 subscription approaches
(specifically study objective 3), we draw on ongoing discourses
in the literature regarding the chances and challenges of
monetary contribution approaches for various purposes. Our
considerations included findings regarding the differences
between restrained commitment accounts and flexible liquid
accounts that suggest greater willingness to save with less
account flexibility in cases where clients self-report awareness
of their own limited saving discipline [45]. In addition, several
scholars have suggested that marked savings accounts, similar
to our proposed subscription-based model where clients can
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save money to cover automatically deducted monthly medication
costs, increase utility costs for the later repurposing of already
made marked savings and thereby can increase overall savings
made for the intended purpose [46,47]. Furthermore, Fisher and
Anong [48] have found that long-term saving motives as well
as low risk tolerance might add to regular savings. Transferred
to the setting at hand, this suggests that marked savings
combined with regular and automated contributions might be
preferred to ensure sustainable contribution and treatment.

When testing the developed prototype, our main hypothesis
therefore is that the subscription model, combining benefits
from committed, semiliquid, and long-term savings possibilities,
will lead to more clinic visits, more intervention take up, and
greater funds contributed to the health facility for the purpose

Table 4. Outcomes.

Schwab et al

of purchasing essential medications. We argue that, thanks to
the ability to save dedicated funds in small increments for the
explicit purpose of accessing a guaranteed medication stock,
individuals in the subscription arm will be more likely to
contribute to, and pick up, antihypertensive medications than
individuals in the top-up payment arm. We will test whether
thiswill lead to monetary savings (eg, individuals receive their
medications through the public facility at alower total cost than
when purchasing out of pocket from a private pharmacy) and
improved health (eg, individuals will be more consistent with
picking up their medication and thus have improved blood
pressure). We will evaluate the effect of the subscription model
compared with that of the top-up payment model based on the
outcomes listed in Table 4.

Category Outcome Measurement
Primary outcome * Number of NCD?dlinic visits aswell asnumber Health facility records
of medication pickups
Implementation and medication out- «  Percentage of peoplewho takeup funding models  Directly from MoPuleesa platform
comes «  Total amount contributed to the clinic funds
Long-term health outcome +  Systolicand diastolic blood pressurereadings  cojjected through CHWs and health facility
records
User experience outcome o  User satisfaction Questions on user satisfaction in baseline and fol-

low-up surveys

3NCD: noncommunicable disease.
bCHW: community health worker.

Participants will be asked to fill out a questionnaire at baseline
and after 6 months that will address care-seeking behavior, the
consistency of medication pickups, health-related money-saving
routines, and the perceptions of care quality. At baseline, the
questionnairewill also include sociodemographic characteristics.
At 6 months, the questionnaire will further include questions
about the feasibility and acceptability of the intervention, as
well as a short series of platform attribute or Kano-style
guestions (the Kano model describes the relationship between
product attributes and user satisfaction or disapproval to
determine the relative importance of product features [44]). In
addition, we will use data routinely collected at clinic level
(demographic data, blood pressure readings, and height and
weight measurements) and viathe M oPuleesa prototype (money
contributed and medication ordered) as detailed in Table 4.

https://www.researchprotocol s.org/2023/1/e46614

Participantsand Inclusion Criteria

Acrossall WPs, the respondent groupsinclude HCPs at facility
and community levels (medical doctorsand clinic staff), CHWs
working in the community, community members and key
stakeholders (religious and local leaders, members of pooled
financing schemes, and academics), clients (diagnosed with
hypertension and living within the catchment area of Semuto
Health Center 1V), and decision makers (policy makers and
ministry of health representatives). In the final WP, we also
include study team members involved in intervention design,
implementation, and eval uation processes as respondents.

Ethnicity, race, political orientation, religion, and class are not
criteria for inclusion or exclusion in this study. Respondents
must be aged =18 years to participate. Persons who are
incapacitated (mentally challenged or physical disability: hearing
and speech impaired) are excluded from this study. Textbox 1
summarizes the inclusion and exclusion criteriafor this study.
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Textbox 1. Study inclusion and exclusion criteria.
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Inclusion criteria (aged 218 y and having given infor med consent)

in Nakaseke district, etc

Exclusion criteria
«  Refusing or withdrawing informed consent

« Not responding to invitations to participate

«  Health care providers: community health workers, medical doctors, clinic staff working at Semuto Health Center IV or in community outreach

« Local key stakeholders: religious and local leaders, members of financing schemes, academics, etc
« Clients: clients who have been diagnosed with hypertension and are registered at Semuto Health Center IV
. Decision makers: policy makers, ministry of health representatives, health insurance representatives, district administrators, etc

«  Study team members: individualsinvolved in the intervention design, implementation, and evaluation

«  Personswho are incapacitated (mentally challenged or physical disability: hearing and speech impaired)

Sample, Sampling, and Data Collection

Qualitative Components

For the qualitative components of this study, we expect to recruit
a maximum of 160 individuals. In line with the tenets of
saturation (new data cease to provide fundamentally novel
insights) [49] and information power [50], our sample size will
be determined as data are collected. The aforementioned
estimate is based on experience and an effort to achieve a
justifiable trade-off between collecting high-quality data and
minimizing strain on the target populations (eg, individuals to
be interviewed) [51].

We will use purposive sampling [52] for WP 1 and WP 2 to
gain arange of perspectives. Local leaders, policy makers, and
academics will be contacted and recruited through the official
communication channels for the respective health facility or
office or via the established channels of African Community
Center for Social Sustainability (ACCESS) Uganda. Health care
professionals will be contacted through the respective clinics
or when conducting structured observations once the clinics
have agreed to participate. We will use snowball sampling [53]
as necessary to contact additional participants.

For clients, convenience sampling [52] will be used. Clients
will be approached during structured observationsin the clinic
areas where they await NCD care (waiting time: minimum 30
min). Asclinic days for NCD care are conducted once a week
a the hedlth facility, clients will additionally be purposively
recruited vialocal HCPs guiding the study team toward arange
of clients who represent different types of background
characteristics using the sampling criteria: age group (those
aged >50 y and those aged <50 y), gender (male and female),
and condition (hypertension, diabetes, or both). The study will
be briefly introduced using an information sheet. If clientssignal
interest to participate, contact information will be exchanged
to schedulean IDI. All IDIsand FGDs will take approximately
60 minutes and will be conducted by researchers and research
assistants, including CHWswho work in the area but not in the

https://www.researchprotocol s.org/2023/1/e46614

study setting. All research assistants will have gone through a
5-day training program in qualitative research and interviewing
and will work together as teams of 2 people representing a
moderator and a notetaker. Research assistantswill be provided
with interview guides that will be refined in group sessions
during the 5-day training period and pilot-tested on 2 dayswith
participants within the study setting.

Quantitative Component

For the quantitative component, we antici pate enrolling between
200 and 350 clients. Client recruitment will follow the same
procedures as those outlined in the previous subsection. This
number was not the result of adetailed power cad culation; rather,
it was determined and constrained by thetotal client population
from which we can recruit. Specifically, based on our discussion
with the administrators of the NCD study clinic at Semuto
Health Center IV, the clinic currently serves approximately 380
clients who meet the aforementioned inclusion criteria. Thus,
we redlistically expect to enroll 200 to 350 clients based on
exact attendance during the study period and refusal rates.

Sample Size Estimation

On the basis of the range of recruited participants, we estimate
the following minimal detectable effects (Table 5). For these
calculations, our primary outcome isthe number of clinic visits
for medication pickups. On the basis of the 6-month study
duration, thiscan range from Oto 5 visits (individuals are asked
to come once a month), which we will analyze as a count
variable using Poisson regression. We additionally set an a of
5% and a power of 80%, with a 2-tailed t test for all estimates,
and show the minimal detectable effects across a range of
possible control counts (the number of visitsfor pickupsamong
the voluntary contribution group in a range from 1 to 5) and
sample sizes (ranging between 200 and 350). The minimum
detectable effect is expressed as a rate ratio and measures the
percentage increase in mean visits for the subscription
contribution (intervention 1) compared with those for the
voluntary contribution (intervention 2) over the 6-month study
period.
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Table 5. Minimum detectable effect size across sample sizes and base rates.

Mean number of visitsin the voluntary contribution (intervention 2) group

Minimum detectable effect size

2002 2502 3002 3502
1 144 1.39 1.35 1.32
2 1.30 1.27 1.24 1.22
3 1.24 1.22 1.20 1.18
4 1.21 1.19 1.17 1.16
5 1.19 1.16 1.15 1.14

#Total sample size (50% intervention 1 and 50% intervention 2).

Randomization

Participants will be randomized to be offered either the
subscription model or the top-up contribution payment model
and assigned to the different models by study team members
after the initial recruitment at the facility and upon providing
informed consent. The allocation sequence for the random
gnment of theintervention was devel oped by an independent
statistician. Individuals are randomly assigned in a 1:1 ratio.
We use stratified randomization by sex and day of recruitment,
with participants randomized in blocks of 4 to maximize balance
between treatment and control. The allocation is concealed
because assignment is based on arandom draw from abox such
that an individual’'s assignment is only revealed after they
physicaly draw adlip.

Randomization | mplementation

The quantitative research team developed the allocation
sequence, and the research assistants enrol | participantsinto the
study. After enrollment into the study, each participant will be
assigned to aparticular arm by drawing concealed sipslabeled
either direct payment or savings from a box on the day of their
recruitment into the study.

Blinding

The allocation sequence of assigning the intervention will be
concealed from the research team until the moment of
assignment. This will prevent selection bias when assigning
participants to study arms. However, because of the nature of

thisintervention, blinding of neither the research team nor the
participants will be possible once the program has started.

Data Management

The research study data manager will guide the data
management responsibilities for this study. This study’s
guantitative data will be collected using both paper and
electronic case report forms, whereas qualitative data will be
collected using audio recorders. Transcripts and field notesfrom
the qualitative work as well as the paper case report forms will
be kept under lock and key and will be overseen by the principal
investigators. The transfer of participant-related data, if any,
will be carried out in pseudonymized form; third parties will
not have accessto original data. REDCap (Research Electronic
Data Capture; Vanderbilt University) will be used to enter, store,
and manage quantitative data. To ensure that quality data are
collected, the REDCap platform will provide an interface for
data entry (an audit trail to track all changes within the

https://www.researchprotocol s.org/2023/1/e46614

database). In addition, automated validation checks will
be embedded within the study database. The study datamanager
will share data queries generated from the accruing data with
the research team on a biweekly basis.

Data Analysis

Qualitative Data Analysis

Data generated from the qualitative interviews will be
transcribed verbatim and analyzed using NVivo software version
14 (Lumivero) following a five-step framework approach: (1)
familiarization with the data, (2) identifying a thematic
framework, (3) indexing, (4) charting, and (5) mapping and
interpretation [54]. Thiswill help us generate an understanding
of stakeholders experiences with the prototype. After the
completion of the intervention prototype, a detailed analysis
plan for this study will be developed. To adapt and inform our
design and implementation processes, we will conduct
systematic debriefings after each day of qualitative data
collection. In weekly team meetings, we will share the first
findings from these debriefings with all team membersto adjust
platform features to end users needs and facilitate
implementation steps within the community.

Quantitative Data Analysis

We will summarize participant demographic characteristicsand
assess baseline bal ance between those randomized to the top-up
and subscription arms. We will then assessthe effect of offering
the subscription model on the number of clinic visits with
medication pickups (the main outcome) by comparing
differences between those offered (including those who were
offered and did not take up) the subscription model and those
offered the top-up contribution model. As not al individuals
will take up the offer, this will represent the intention-to-treat
effect. We will estimate this effect using Poisson regression
models. Next, we will assess the effect of the amount of money
an individual contributed on the number of visits they attend.
Wewill do thisusing aPoisson instrumental variable regression
approach, where we use the random assignment asan instrument
for the amount of money contributed. Finally, we will assess
the effect of the random assignment to the different contribution
arms on the proportion of individuals who take up the
contribution model (the implementation outcome) using linear
probability modelsand the effect on systolic and diastolic blood
pressure readings using linear regression models.
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Statistical Analysis

The baseline characteristics of participants will be compared
between the 2 arms using medians and IQRs for continuous
variables and proportions for categorical variables. Outcomes
will be analyzed by both the intention-to-treat and per-protocol
analysis methods using mixed effects Poisson regression
methods for the primary outcomes. We will adjust for baseline
imbalances for both the primary and secondary analyses, and
both unadjusted and adjusted analyses will be presented. All
our regression models will additionally control for baseline
patient characteristics such as age, sex, and income to increase
the precision of the treatment effects. We will not only conduct
a complete case analysis but also present the results using
multiple imputation as sensitivity analyses. Missing data on
outcomes and key covariates will be assessed before analyses.
Where applicable (missingness >10%), we will implement
multiple imputation methods appropriate for random effects
models. Two-tailled P values of <.05 will be considered to
indicate statistical significance. Analysiswill be performed with
Stata software (version 17; StataCorp LL C). Wewill not conduct
any interim analysis for this study.

Ethical Considerations

The study protocol was approved by the ingtitutional review
board of the Medica Faculty, Heidelberg University,
Heidelberg, Germany (S-299/2022) and the Makerere University
School of Biomedical Sciences Research and Ethics Committee
(SBS-2022-175), Kampala, Uganda. The study has been
registered at the Uganda National Council for Science and
Technology (HS2445ES). Protocol modifications will be
communicated to both ethics committees, the Uganda National
Council for Science and Technology, and the German Clinical
Trials Register. All participants will provide written informed
consent before their enrollment in the study. Consent will be
obtained by the study research team.

Dissemination of Findings

We will disseminate the findings from al study phases via
established academic channels (eg, peer-reviewed publications
and conference contributions). Furthermore, we will hold
dissemination workshops with local stakeholders and policy
makers to ensure transparent communication; to discuss the
impact theintervention has had on local medication availability,
purchase, and distribution; and, in the case of proof of concept,
to explore the potential for scaling up and replicating our
intervention.

Results

Thisstudy was granted funding by the German Federal Ministry
of Education and Research viathe German Alliance for Global
Health Researchin April 2021 for aduration of 24 months, with
an extension of 8 months until December 2023. The funders
have no role in study design or analysis. As of August 2023,
the first part of qualitative data collection had been finalized
(with 55 IDIsand 4 FGDs conducted with clients, HCPs, CHWS,
local leaders, and policy makers), and qualitative data analysis
is underway. The results from the ongoing qualitative phase
have informed platform design and implementation in
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accordance with the HCD principles outlined previously. In
addition, theresultsare providing insightsinto current practices
and understandings in the target population regarding topics
such as NCDs, community-led health financing, and mHealth
approaches. The findings are expected to be published in early
2024.

The randomized controlled trial for pilot-testing the fina
intervention prototype was registered in December 2022, paving
the way for recruitment, which started in August 2023 and is
ongoing. The results from the quantitative trial are expected to
be published in summer 2024.

Discussion

Expected Observations

Hypertension is a key risk factor for CVDs and significantly
contributes to morbidity and mortality across the globe, but
accessing the required long-term care remains challenging,
especialy in low-resource settings. In this study protocol, we
outlined how we will work with clients, providers, and other
key stakeholders in a rural Ugandan setting to build on a
community-led self-help financing schemefor facilitating access
to antihypertensive medication. Following the tenets of HCD,
we will rapidly iterate and refine an mHealth platform to
incorporate end-user feedback across all stages of the design
process.

Efforts to bolster sustainability and fairness in accessto health
care have a long history in globa health. The large-scale
multisectoral declaration of Alma Ata in 1978, aiming at
adequate health care provision for everyone by 2000, has been
criticized for the lack of follow-up on implemented goals and
its selectivenessin the addressed diseases[55]. Placing alarger
emphasison the principle of strengthening primary health care,
the Bamako Initiative of 1987 aimed at the integration of
communities in attempts to facilitate health care financing.
However, thisinitiativeiswidely considered to havefailed, and
it has been criticized for its top-down approach or in some
instancesincreasing financial burden on some of the populations
classified as the most disadvantaged [56]. In the aftermath of
these large-scale efforts, researchers and implementers have
highlighted still-open questions regarding pathways to avoid
selectiveness in primary health care, to prevent shifts toward
the private sector when client charges are introduced, and to
meaningfully engage communities in implementation and
follow-up [57]. In our study, we will contribute to providing
answers to these questions, combining qudlitative and
quantitative approachesin the HCD design to gain insightsinto
the perspectives and experiences of local stakeholders and end
users.

In response to the lessons learned in the context of the previous
efforts highlighted in this paper, we aim to build on a system
initiated locally with already existing stakehol der buy-in, rather
than implementing anew intervention created outside the study
setting. We focus on a bottom-up approach to work with local
realitiesand learn from clients’ and providers' past experiences,
and we have conducted extensive formative research in the
study setting to inform the research and implementation
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activities presented in this protocol. The results of this study
may inform future research on the potential of design research
as a means to build on locally sourced approaches with high
existing stakeholder buy-in.

Addressing Reported Challenges

mHealth approaches in resource-constrained settings are often
accompanied by many difficulties that could hinder their
acceptance and uptake (eg, incomplete mobile phone access
owing to lack of apersonal mobile phone, charging challenges,
or theft) [58]. Some studies report difficulties for mHealth
interventions that rely on a stable network connection or
complex digital software [28,59,60]. To facilitate accessibility
and overcome the challenges reported by fellow researchers,
the MoPuleesa platform is based on a simple USSD menu that
can be operated from any feature phone without internet access.
ItisasolinkedtoaSIM card that can be accessed viadifferent
devices and can be locked in case of theft. This way, we hope
to contribute to the potential of digital technologies for health
careto reach resource-limited areas. Furthermore, research has
shown that trust and risk assessment play a crucia part in
enhancing the uptake of mHealth interventions and mobile
money acceptance[61]. Moreover, servicequality and confirmed
expectations in turn seem to increase confidence in an
intervention [62]. We want to investigate these components
within our quantitative eval uation to provide thorough feedback
on the variables for intervention uptake and use.

Community financing approaches should consider mandatory
contributions to facilitate sustainability [63]. However, end
usersand implementersin the context of our formative research
have voiced concerns that in our setting, mandatory
contributions might result in a decrease of community
engagement and continual intervention uptake. Similar findings
have been reported from research conducted in Nigeria [64].
As health care should be available free of cost at government
facilitiesin Uganda, mandatory contributions might be perceived
as unfair and an additional, often prohibitive burden. Instead,
formative research in our setting has shown that a financing
scheme led by the community can spark substantially more trust
and willingness to participate if it is an optional addition to
governmental health coverage. Despite the potential of such
community-driven efforts, atension remains between creating
a program that is flexible in terms of contribution (as desired
by clientswho are contending with seasonal harvestsand uneven
employment) and building a program that is rigid in its
contribution requirements (as desired by health providers who
aretrying to forecast bulk purchasing needs). To strike abalance
between maintaining acceptability of the community-initiated
financing program and facilitating a sustainable influx of funds,
our comparators for pilot-testing the developed intervention
will be based on 2 voluntary contribution approachesthat differ
intheir rigidity.

To further facilitate a sustainable influx of money, previous
studies have highlighted theimportance of affordability and the
amount of trust placed in the operating administrators [65]. In
addition, both previous studies and our formative research have
found that the acceptability of financing schemes might increase
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if contributors are closely involved in the creation and the
management of a scheme[66]. Therefore, in our study, we aim
to bolster trust by engaging CHWs, HCPs, and other local
stakeholders throughout intervention design and rollout, and
suggested contribution amounts will be determined based on
conversations with both clients and providers.

Finally, the success of pooled financing approaches strongly
depends on the number of regular contributors[67]. After proof
of concept of our intervention, 1 key challenge to achieve
long-term sustainability will therefore be to scale platform
integration and participation to maintain the constant influx of
money required for bulk medication purchasing. To explore
options for scale-up at clinic level, we will continually engage
stakeholders to discuss possibilities in the case of proof of
concept to expand platform integration to include other NCDs
requiring long-term management (eg, diabetes) according to
local priorities. As a first step toward informing policies and
the potential scale-up of our intervention in the Ugandan setting,
we will engage local policy makersin qualitative interviewsto
discussthewide-range potential and adaptability of our program.
We plan for further engagement of these key stakeholders
through dissemination workshops at the conclusion of data
collection to ideate on how to further develop and grow our
program.

Limitations

With this study being a design study, the available sample size
and limited generalizability owing to the specificity of patients
with hypertension at 1 health facility might prove not to be
sufficient to establish large-scale statements regarding
intervention efficacy. Therefore, inthe case of proof of concept,
we encourage further randomized testing of the developed
intervention with representative populations to allow for more
robust interpretation and recommendations. Although the
specific setting of an established dedicated NCD clinic and a
patient-initiated money-saving program is one of our study’s
key strengths, it could also prove to be a potential limitationin
terms of transferability to settings with less ideal conditions.
Although restricted, recent project development addressing
NCDs in this region has emphasized the potential of HCD,
mHealth, and community-led intervention to guide future policy
decisions[68]. We will therefore refrain from making sweeping
statements across settings but encourage further research on
these topics in other contexts.

Conclusions

Our study will contribute to filling a gap in the literature by
investigating the design and implementation of an mHealth
intervention based on an existing community-led financing
scheme. We hopeto spark discourse and inform future research
on the potential of design research in exploring novel approaches
to facilitate sustainable access to medication in
resource-constrained settings. We also aim to broaden the scope
of established practices for community involvement in the
design and implementation of interventions by focusing on their
potential for expanding end user—driven solutions already
established in thefield.

JMIR Res Protoc 2023 | vol. 12 | e46614 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Schwab et al

Acknowledgments

The authors highly appreciate the feedback from clients and health care providers at Semuto Health Center IV that has led the
formative research phases of this study and already paved the way toward a structured design process. The authors furthermore
acknowledge the support of the clients and health care providers with recruitment and logistical organization for the start of their
gualitative data collection. In addition, the authors are very grateful for the inputs provided by their research assistant team during
the first phase of qualitative data collection.

Data Availability

All datacollected in the context of this study will be managed at the African Community Center for Socia Sustainability (ACCESS)
research facility in Nakaseke, Uganda. Data sharing will take place in compliance with the ACCESS data sharing policy and
established procedures. Third-party researchers who are interested in the data must complete and sign data sharing agreements.
Decisions on data sharing will be made on a case-by-case basis by the investigators upon reasonabl e request. Individual s granted
database access will be expected to use the data to answer the questions clearly outlined in the data sharing agreement.

Authors Contributions

JVE, TB, FK, SK, RK, and SM conceived of the study. JS, J Wachinger, RM, MN, JWafula, RI, IW, JC, IS, VE, TB, FK, SK,
NS, CKN, RK, and SM conceptualized the study. JS and J Wachinger led the ethical and administrative approval processesin
Germany. RM, JWafula, and IW led the ethical and administrative approval processesin Uganda. JS, MN, and CKN prepared
data collection plans and conducted data collection training. JS led manuscript writing and prepared the first draft. J Wachinger
and SM supported and supervised manuscript writing. RM, MN, RI, IW, JC, IS, VE, TB, FK, SK, NS, CKN, and RK provided
feedback on the manuscript and study design. All authors have read and approved the manuscript.

Conflicts of Interest
None declared.

References

1.  World hedlth statistics 2022: monitoring health for the SDGs, sustainable development goals. World Health Organization.
2022. URL: https://iris.who.int/bitstream/handle/10665/356584/9789240051140-eng.pdf ?sequence=1 [accessed 2023-03-15]

2. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PL0oS Med. 2006
Nov;3(11):e442 [doi: 10.1371/journal.pmed.0030442] [Medline: 17132052]

3.  GBD 2017 Causesof Death Collaborators. Global, regional, and national age-sex-specific mortality for 282 causes of death
in 195 countries and territories, 1980-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet.
2018 Nov 10;392(10159):1736-1788 [FREE Full text] [doi: 10.1016/S0140-6736(18)32203-7] [Medline: 30496103]

4.  Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden of cardiovascular diseases: part I: genera considerations, the
epidemiologic transition, risk factors, and impact of urbanization. Circulation. 2001 Nov 27;104(22):2746-2753 [doi:
10.1161/hc4601.099487] [Medline: 11723030]

5. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, Baddour LM, et a. GBD-NHLBI-JACC Global Burden
of Cardiovascular Diseases Writing Group. Global burden of cardiovascular diseases and risk factors, 1990-2019: update
from the GBD 2019 study. JAm Coll Cardiol. 2020 Dec 22;76(25):2982-3021 [doi: 10.1016/j.jacc.2020.11.010] [Medline:
33309175]

6. Guwatudde D, Mutungi G, Wesonga R, Kajjura R, Kasule H, Muwonge J, et al. The epidemiology of hypertensionin
Uganda: findings from the national non-communicable diseasesrisk factor survey. PLoS One. 2015 Sep 25;10(9):€0138991
[FREE Full text] [doi: 10.1371/journal.pone.0138991] [Medline: 26406462]

7. Vasan RS, Larson MG, Leip EP, Kannel WB, Levy D. Assessment of frequency of progression to hypertension in
non-hypertensive participants in the Framingham Heart Study: a cohort study. Lancet. 2001 Nov 17;358(9294):1682-1686
[doi: 10.1016/S0140-6736(01)06710-1] [Medline: 11728544]

8.  Kihirige D, Atuhe D, Kampiire L, Kiggundu DS, Donggo P, Nabbaale J, et al. Access to medicines and diagnostic tests
integral in the management of diabetes mellitus and cardiovascular diseases in Uganda: insights from the ACCODAD
study. Int JEquity Health. 2017 Aug 24;16(1):154 [FREE Full text] [doi: 10.1186/s12939-017-0651-6] [Medline: 28836972]

9.  Armstrong-Hough M, Kishore SP, Byakika S, Mutungi G, Nunez-Smith M, Schwartz JI. Disparitiesin availability of
essential medicines to treat non-communi cable diseases in Uganda: a poisson analysis using the Service Availability and
Readiness Assessment. PLoS One. 2018 Feb 8;13(2):€0192332 [FREE Full text] [doi: 10.1371/journal.pone.0192332]
[Medline: 29420640]

10. Armstrong-Hough M, Sharma S, Kishore SP, Akiteng AR, Schwartz JI. Variation in the availability and cost of essential
medicines for non-communicable diseases in Uganda: a descriptive time series analysis. PL0oS One. 2020 Dec
23;15(12):e0241555 [FREE Full text] [doi: 10.1371/journal.pone.0241555] [Medline: 33362249]

https://www.researchprotocols.org/2023/1/e46614 JMIR Res Protoc 2023 | vol. 12 | e46614 | p. 15
(page number not for citation purposes)


https://iris.who.int/bitstream/handle/10665/356584/9789240051140-eng.pdf?sequence=1
http://dx.doi.org/10.1371/journal.pmed.0030442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17132052&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(18)32203-7
http://dx.doi.org/10.1016/S0140-6736(18)32203-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30496103&dopt=Abstract
http://dx.doi.org/10.1161/hc4601.099487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11723030&dopt=Abstract
http://dx.doi.org/10.1016/j.jacc.2020.11.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33309175&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0138991
http://dx.doi.org/10.1371/journal.pone.0138991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26406462&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(01)06710-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11728544&dopt=Abstract
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-017-0651-6
http://dx.doi.org/10.1186/s12939-017-0651-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28836972&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0192332
http://dx.doi.org/10.1371/journal.pone.0192332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29420640&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0241555
http://dx.doi.org/10.1371/journal.pone.0241555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33362249&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Schwab et al

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

KaangwaA, AtumanyaA, Blick B, Trap B, KibiraD, Higenyi E, et al. National medicines policy 2015. Ministry of Health,
Uganda. 2015. URL : https://www.nda.or.ug/wp-content/upl oads/2022/02/Nati onal -M edi cines-Policy-2015-6.pdf [accessed
2023-03-15]

National Health Expenditure Uganda. Ministry of Health Uganda. URL: http://library.health.go.ug/sites/defaul t/files/
resources’NHA %20Book-1nserts-1.pdf [accessed 2023-11-07)

Murphy A, Palafox B, Walli-Attaei M, Powell-Jackson T, Rangarajan S, Alhabib KF, et al. The household economic burden
of non-communicable diseasesin 18 countries. BMJ Glob Health. 2020 Feb 11;5(2):e002040 [FREE Full text] [doi:
10.1136/bmjgh-2019-002040] [Medline: 32133191]

Ndegjjo R, Musinguzi G, Nuwaha F, Wanyenze RK, Bastiaens H. Acceptability of acommunity cardiovascular disease
prevention programme in Mukono and Buikwe districts in Uganda: a qualitative study. BMC Public Health. 2020 Jan
16;20(1):75 [FREE Full text] [doi: 10.1186/s12889-020-8188-9] [Medline: 31948423]

Ohene Buabeng K, Matowe L, Plange-Rhule J. Unaffordable drug prices: the major cause of non-compliance with
hypertension medication in Ghana. J Pharm Pharm Sci. 2004 Nov 12;7(3):350-352 [FREE Full text] [Medline: 15576016]
Catley D, Puoane T, Tsolekile L, Resnicow K, Fleming KK, Hurley EA, et al. Evaluation of an adapted version of the
Diabetes Prevention Program for low- and middle-income countries: acluster randomized trial to evaluate "L ifestyle Africa’
in South Africa. PLoS Med. 2022 Apr 15;19(4):€1003964 [ FREE Full text] [doi: 10.1371/journal.pmed.1003964] [Medline:
35427357)

Khabala KB, Edwards JK, Baruani B, Sirengo M, Musembi P, Kosgei RJ, et al. Medication adherence clubs: a potential
solution to managing large numbers of stable patients with multiple chronic diseasesin informal settlements. Trop Med Int
Health. 2015 Oct;20(10):1265-1270 [FREE Full text] [doi: 10.1111/tmi.12539] [Medline: 25962952]

Barclay E. Text messages could hasten tuberculosis drug compliance. Lancet. 2009 Jan 03;373(9657):15-16 [doi:
10.1016/s0140-6736(08)61938-8] [Medline: 19125443]

Mugabirwe B, Flickinger T, Cox L, Ariho P, Dillingham R, Okello S. Acceptability and feasibility of a mobile health
application for blood pressure monitoring in rural Uganda. JAMIA Open. 2021 Jul;4(3):00aa068 [FREE Full text] [doi:
10.1093/jamiaopen/00aa068] [Medline: 34514350]

Iwelunmor J, Plange-Rhule J, Airhihenbuwa CO, Ezepue C, Ogedegbe O. A narrative synthesis of the health systemsfactors
influencing optimal hypertension control in Sub-Saharan Africa. PLoS One. 2015 Jul 15;10(7):e0130193 [FREE Full text]
[doi: 10.1371/journal.pone.0130193] [Medline: 26176223]

EllisGK, Manda A, Topazian H, Stanley CC, Seguin R, Minnick CE, et al. Feasibility of upfront mobile money transfers
for transportation reimbursement to promote retention among patientsreceiving lymphomatreatment in Malawi. Int Health.
2021 Apr 27;13(3):297-304 [FREE Full text] [doi: 10.1093/inthealth/ihaa075] [Medline: 33037426]

Obadha M, Colbourn T, Seal A. Mobile money use and social health insurance enrolment among rural dwellers outside
the formal employment sector: evidence from Kenya. Int J Health Plann Manage. 2020 Jan;35(1):e66-e80 [doi:
10.1002/hpm.2930] [Medline; 31702079]

Number of registered mobile money customersin Ugandafrom 2015 to 2022. Statista. 2021. URL : https.//www.stati sta.com/
statisti cs/1187304/number-of -regi stered-mobil e-money-customers-in-uganda/ [accessed 2023-03-15]

Number of bank accounts for Uganda [DDAI0LUGA642NWDB]. Federal Reserve Bank of St. Louis. 2022 Nov. URL:
https.//fred.stlouisfed.org/seriess DDAI0IUGA 642NWDB, [accessed 2023-03-15]

Munyegera GK, Matsumoto T. Mobile money, remittances, and household welfare: panel evidence from rural Uganda.
World Dev. 2016 Mar;79:127-137 [FREE Full text] [doi: 10.1016/j.worlddev.2015.11.006]

Wieser C, Bruhn M, Kinzinger J, Ruckteschler C, Heitmann S. The impact of maobile money on poor rural households
experimental evidence from Uganda. World Bank Group. 2019 Jun. URL : https://documentsl.worldbank.org/curated/en/
134341561467884789/pdf/ The-I mpact-of -M obile-M oney-on-Poor-Rural -Househol ds-Experimental -Evidence-from-Uganda.
pdf [accessed 2023-11-07]

Aron J. Maobile money and the economy: areview of the evidence. World Bank Res Obs. 2018;33(2):135-188 [FREE Full
text] [doi: 10.1093/wbro/lky001]

Meyer AJ, Armstrong-Hough M, Babirye D, Mark D, Turimumahoro P, Ayakakal, et al. Implementing mHealth interventions
in aresource-constrained setting: case study from Uganda. IMIR Mhealth Uhealth. 2020 Jul 13;8(7):€19552 [EREE Full
text] [doi: 10.2196/19552] [Medline: 32673262]

Yardley L, Ainsworth B, Arden-Close E, Muller |. The person-based approach to enhancing the acceptability and feasibility
of interventions. Pilot Feasibility Stud. 2015 Oct 26;1(1):37 [FREE Full text] [doi: 10.1186/s40814-015-0033-z] [Medline:
27965815]

Ongwae J, Duncombe R. User involvement in digital systems design: case studies of mobile money innovation in Kenya.
Electron JInf Syst Dev Ctries. 2021 May 02;87(5):€12180 [FREE Full text] [doi: 10.1002/isd2.12180]

Revised subcounty population projections 2015 to 2030 For 146 districts. Uganda Bureau of Statistics. 2022. URL : https:/
/www.ubos.org/ [accessed 2023-03-15]

RodelaK, WigginsN, MaesK, Campos-Dominguez T, Adewumi V, Jewell B, et al. The Community Health Worker (CHW)
common indicators project: engaging CHWs in measurement to sustain the profession. Front Public Health. 2021 Jun
22;9:674858 [FREE Full text] [doi: 10.3389/fpubh.2021.674858] [Medline: 34239855]

https://www.researchprotocols.org/2023/1/e46614 JMIR Res Protoc 2023 | vol. 12 | e46614 | p. 16

(page number not for citation purposes)


https://www.nda.or.ug/wp-content/uploads/2022/02/National-Medicines-Policy-2015-6.pdf
http://library.health.go.ug/sites/default/files/resources/NHA%20Book-Inserts-1.pdf
http://library.health.go.ug/sites/default/files/resources/NHA%20Book-Inserts-1.pdf
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=32133191
http://dx.doi.org/10.1136/bmjgh-2019-002040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32133191&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-8188-9
http://dx.doi.org/10.1186/s12889-020-8188-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31948423&dopt=Abstract
http://www.ualberta.ca/~csps/JPPS7(3)/L.Matowe/hypertension.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15576016&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1003964
http://dx.doi.org/10.1371/journal.pmed.1003964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35427357&dopt=Abstract
https://europepmc.org/abstract/MED/25962952
http://dx.doi.org/10.1111/tmi.12539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25962952&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(08)61938-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19125443&dopt=Abstract
https://europepmc.org/abstract/MED/34514350
http://dx.doi.org/10.1093/jamiaopen/ooaa068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34514350&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0130193
http://dx.doi.org/10.1371/journal.pone.0130193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26176223&dopt=Abstract
https://europepmc.org/abstract/MED/33037426
http://dx.doi.org/10.1093/inthealth/ihaa075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33037426&dopt=Abstract
http://dx.doi.org/10.1002/hpm.2930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31702079&dopt=Abstract
https://www.statista.com/statistics/1187304/number-of-registered-mobile-money-customers-in-uganda/
https://www.statista.com/statistics/1187304/number-of-registered-mobile-money-customers-in-uganda/
https://fred.stlouisfed.org/series/DDAI01UGA642NWDB,
https://doi.org/10.1016/j.worlddev.2015.11.006
http://dx.doi.org/10.1016/j.worlddev.2015.11.006
https://documents1.worldbank.org/curated/en/134341561467884789/pdf/The-Impact-of-Mobile-Money-on-Poor-Rural-Households-Experimental-Evidence-from-Uganda.pdf
https://documents1.worldbank.org/curated/en/134341561467884789/pdf/The-Impact-of-Mobile-Money-on-Poor-Rural-Households-Experimental-Evidence-from-Uganda.pdf
https://documents1.worldbank.org/curated/en/134341561467884789/pdf/The-Impact-of-Mobile-Money-on-Poor-Rural-Households-Experimental-Evidence-from-Uganda.pdf
https://openknowledge.worldbank.org/server/api/core/bitstreams/a45720b6-9dfb-52df-aeb9-30ecea1a7971/content#:~:text=It%20examines%20possible%20channels%20for,claims%20made%20by%20the%20authors
https://openknowledge.worldbank.org/server/api/core/bitstreams/a45720b6-9dfb-52df-aeb9-30ecea1a7971/content#:~:text=It%20examines%20possible%20channels%20for,claims%20made%20by%20the%20authors
http://dx.doi.org/10.1093/wbro/lky001
https://mhealth.jmir.org/2020/7/e19552/
https://mhealth.jmir.org/2020/7/e19552/
http://dx.doi.org/10.2196/19552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32673262&dopt=Abstract
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-015-0033-z
http://dx.doi.org/10.1186/s40814-015-0033-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27965815&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/isd2.12180
http://dx.doi.org/10.1002/isd2.12180
https://www.ubos.org/
https://www.ubos.org/
https://europepmc.org/abstract/MED/34239855
http://dx.doi.org/10.3389/fpubh.2021.674858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34239855&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Schwab et al

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.
52.

53.

55.

56.

57.

SharmaN, HarrisE, Lloyd J, Mistry SK, Harris M. Community health workersinvolvement in preventative care in primary
healthcare: a systematic scoping review. BMJ Open. 2019 Dec 17;9(12):e031666 [FREE Full text] [doi:
10.1136/bmjopen-2019-031666] [Medline: 31852698]

Zhou M, Herselman M, Coleman A. USSD technology alow cost asset in complementing public health workers' work
processes. In: Proceedings of the 3rd International Conference on Bioinformatics and Biomedical Engineering. 2015
Presented at: IWBBIO '15; April 15-17, 2015; Granada, Spain p. 57-64 URL: https.//link.springer.com/chapter/10.1007/
978-3-319-16480-9_6 [doi: 10.1007/978-3-319-16480-9 6]

NovaNA, Gonzalez RA. A financial inclusion app and USSD service for farmersin rural Colombia. Inf Dev. 2022 Aug
15;39(3):581-599 [FREE Full text] [doi: 10.1177/02666669221120050]

Chen E, Leos C, Kowitt SD, Moracco KE. Enhancing community-based participatory research through human-centered
design strategies. Health Promot Pract. 2020 Jan;21(1):37-48 [doi: 10.1177/1524839919850557] [Medline: 31131633]
Bazzano AN, Martin J, Hicks E, Faughnan M, Murphy L. Human-centred design in global health: a scoping review of
applications and contexts. PL0S One. 2017 Nov;12(11):e0186744 [FREE Full text] [doi: 10.1371/journal .pone.0186744]
[Medline: 29091935]

Van Der Vegt GS, Bunderson JS. Learning and performance in multidisciplinary teams: the importance of collective team
identification. Acad Manage J. 2005;48(3):532-547 [FREE Full text] [doi: 10.5465/amj.2005.17407918]

Cresswell W, Cresswell JD. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. 5th edition.
Thousand Oaks, CA. Sage Publications; 2018.

Almeida F. Strategiesto perform amixed methods study. Eur J Educ Stud. 2018;5(1) [FREE Full text] [doi:
10.46827/€jes.v0i0.1902]

Shiyanbola OO, Rao D, Bolt D, Brown C, Zhang M, Ward E. Using an exploratory sequential mixed methods design to
adapt an llIness Perception Questionnaire for African Americans with diabetes: the mixed data integration process. Health
Psychol Behav Med. 2021 Sep 13;9(1):796-817 [doi: 10.1080/21642850.2021.1976650] [Medline: 34532154]

Wolcott MD, Lobczowski NG. Using cognitive interviews and think-al oud protocol s to understand thought processes. Curr
Pharm Teach Learn. 2021 Feb;13(2):181-188 [doi: 10.1016/j.cptl.2020.09.005] [Medline: 33454077]

EcclesDW, Arsal G. Thethink aloud method: what isit and how do | useit? Qual Res Sport Exerc Health. 2017;9(4):514-531
[FREE Full text] [doi: 10.1080/2159676x.2017.1331501]

LinFH, Tsai SB, Lee YC, Hsiao CF, Zhou J, Wang J, et al. Empirical research on Kano's model and customer satisfaction.
PL0OS One. 2017 Sep 05;12(9):e0183888 [FREE Full text] [doi: 10.1371/journal.pone.0183888] [Medline: 28873418]
Beshears J, Choi JJ, Harris C, Laibson D, Madrian BC, Sakong J. Self control and commitment: can decreasing theliquidity
of a savings account increase deposits? Harvard Kennedy School Faculty Research Working Paper Series, RWP15-048.
2015 Aug. URL: https://www.hks.harvard.edu/publications/

self-control -and-commitment-can-decreasi ng-li qui dity-savings-account-increase-deposits [accessed 2023-03-15]

Dizon F, Gong E, JonesK. The effect of promoting savingson informal risk sharing: experimental evidence from vulnerable
women in Kenya. J Hum Resour. 2020 Jul;55(3):963-998 [FREE Full text] [doi: 10.3368/jhr.55.3.0917-9077r2]

Thaler RH. Mental accounting matters. J Behav Decis Mak. 1999;12(3):183-206 [FREE Full text] [doi:
10.1002/(sici)1099-0771(199909)12:3<183::aid-bdm318>3.0.c0; 2-f]

Fisher PJ, Anong S. Relationship of saving motives to saving habits. J Financ Couns Plan. 2012;23(1):63-79 [FREE Full
text]

Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP, et a. What is an adequate sample size?
Operationalising data saturation for theory-based interview studies. Psychol Health. 2010 Dec;25(10):1229-1245 [doi:
10.1080/08870440903194015] [Medline: 20204937]

Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview studies: guided by information power. Qual
Health Res. 2016 Nov;26(13):1753-1760 [doi: 10.1177/1049732315617444] [Medline: 26613970]

Walker JL. The use of saturation in qualitative research. Can J Cardiovasc Nurs. 2012;22(2):37-46 [Medline: 22803288]
Suen LJ, Huang HM, Lee HH. [A comparison of convenience sampling and purposive sampling]. Hu Li Za Zhi. 2014
Jun;61(3):105-111 [doi: 10.6224/IN.61.3.105] [Medline: 24899564]

Kennedy-Shaffer L, Qiu X, Hanage WP. Snowball sampling study design for serosurveys early in disease outbreaks. Am
JEpidemiol. 2021 Sep 01;190(9):1918-1927 [FREE Full text] [doi: 10.1093/aje/kwab098] [Medline: 33831177]

Pope C, Ziebland S, Mays N. Qualitative research in health care. Analysing qualitative data. BMJ. 2000 Jan
08;320(7227):114-116 [FREE Full text] [doi: 10.1136/bmj.320.7227.114] [Medline: 10625273]

Lawn JE, Rohde J, Rifkin S, Were M, Paul VK, Chopra M. Alma-Ata 30 years on: revolutionary, relevant, and time to
revitalise. Lancet. 2008 Sep 13;372(9642):917-927 [doi: 10.1016/S0140-6736(08)61402-6] [Medline: 18790315]
Waddington CJ, Enyimayew KA. A priceto pay: the impact of user charges in Ashanti-Akim district, Ghana. Int J Health
Plann Manage. 1989 Jan;4(1):17-47 [FREE Full text] [doi: 10.1002/hpm.4740040104]

Ridde V. "The problem of the worst-off is dealt with after all other issues': the equity and health policy implementation
gap in BurkinaFaso. Soc Sci Med. 2008 Mar;66(6):1368-1378 [doi: 10.1016/j.socscimed.2007.10.026] [Medline: 18248864)]

https://www.researchprotocols.org/2023/1/e46614 JMIR Res Protoc 2023 | vol. 12 | e46614 | p. 17

(page number not for citation purposes)


https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31852698
http://dx.doi.org/10.1136/bmjopen-2019-031666
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31852698&dopt=Abstract
https://link.springer.com/chapter/10.1007/978-3-319-16480-9_6
https://link.springer.com/chapter/10.1007/978-3-319-16480-9_6
http://dx.doi.org/10.1007/978-3-319-16480-9_6
https://journals.sagepub.com/doi/abs/10.1177/02666669221120050
http://dx.doi.org/10.1177/02666669221120050
http://dx.doi.org/10.1177/1524839919850557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31131633&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0186744
http://dx.doi.org/10.1371/journal.pone.0186744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29091935&dopt=Abstract
https://psycnet.apa.org/record/2005-08314-010
http://dx.doi.org/10.5465/amj.2005.17407918
https://www.oapub.org/edu/index.php/ejes/article/view/1902
http://dx.doi.org/10.46827/ejes.v0i0.1902
http://dx.doi.org/10.1080/21642850.2021.1976650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34532154&dopt=Abstract
http://dx.doi.org/10.1016/j.cptl.2020.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33454077&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/2159676X.2017.1331501
http://dx.doi.org/10.1080/2159676x.2017.1331501
https://dx.plos.org/10.1371/journal.pone.0183888
http://dx.doi.org/10.1371/journal.pone.0183888
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28873418&dopt=Abstract
https://www.hks.harvard.edu/publications/self-control-and-commitment-can-decreasing-liquidity-savings-account-increase-deposits
https://www.hks.harvard.edu/publications/self-control-and-commitment-can-decreasing-liquidity-savings-account-increase-deposits
https://jhr.uwpress.org/content/55/3/963
http://dx.doi.org/10.3368/jhr.55.3.0917-9077r2
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1099-0771(199909)12:3%3C183::AID-BDM318%3E3.0.CO;2-F
http://dx.doi.org/10.1002/(sici)1099-0771(199909)12:3<183::aid-bdm318>3.0.co;2-f
https://psycnet.apa.org/record/2013-10779-005
https://psycnet.apa.org/record/2013-10779-005
http://dx.doi.org/10.1080/08870440903194015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20204937&dopt=Abstract
http://dx.doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26613970&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22803288&dopt=Abstract
http://dx.doi.org/10.6224/JN.61.3.105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24899564&dopt=Abstract
https://europepmc.org/abstract/MED/33831177
http://dx.doi.org/10.1093/aje/kwab098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33831177&dopt=Abstract
https://europepmc.org/abstract/MED/10625273
http://dx.doi.org/10.1136/bmj.320.7227.114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10625273&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)61402-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18790315&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/hpm.4740040104
http://dx.doi.org/10.1002/hpm.4740040104
http://dx.doi.org/10.1016/j.socscimed.2007.10.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18248864&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Schwab et al

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

Chang LW, Kagaayi J, Arem H, Nakigozi G, SsempijjaV, Serwadda D, et al. Impact of amHealth intervention for peer
health workers on AIDS care in rural Uganda: a mixed methods evaluation of a cluster-randomized trial. AIDS Behav.
2011 Nov;15(8):1776-1784 [FREE Full text] [doi: 10.1007/s10461-011-9995-x] [Medline: 21739286]

Thondoo M, Strachan DL, NakirundaM, Ndima S, Muiambo A, Kéllander K, et a. INSCALE Study Group. Potential roles
of mHealth for community health workers: formative research with end usersin Uganda and Mozambique. IMIR Mhealth
Uhealth. 2015 Jul 23;3(3):e76 [FREE Full text] [doi: 10.2196/mhealth.4208] [Medline: 26206419]

Namisango E, Ntege C, Luyirika EB, Kiyange F, Allsop MJ. Strengthening pharmaceutical systemsfor palliative care
servicesin resource limited settings: piloting amHealth application acrossarural and urban setting in Uganda. BMC Palliat
Care. 2016 Feb 19;15:20 [doi: 10.1186/s12904-016-0092-9] [Medline: 26895882]

Baganzi R, Lau AK. Examining trust and risk in mobile money acceptance in Uganda. Sustainability. 2017;9(12):2233
[FREE Full text] [doi: 10.3390/su9122233]

Akter S, Ray P, D’ AmbraJ. Continuance of mHealth services at the bottom of the pyramid: the roles of service quality and
trust. Electron Mark. 2012;23(1):29-47 [FREE Full text] [doi: 10.1007/s12525-012-0091-5]

Ridde V, Asomaning Antwi A, Boidin B, Chemouni B, Hane F, Touré L. Time to abandon amateurism and volunteerism:
addressing tensions between the Alma-Ata principle of community participation and the effectiveness of community-based
health insurance in Africa. BMJ Glob Health. 2018 Oct 17;3(Suppl 3):e001056 [FREE Full text] [doi:
10.1136/bmjgh-2018-001056] [Medline: 30364476]

Odeyemi |A. Community-based health insurance programmes and the National Health Insurance Scheme of Nigeria:
challenges to uptake and integration. Int J Equity Health. 2014 Feb 21;13(1):20 [FREE Full text] [doi:
10.1186/1475-9276-13-20] [Medline: 24559409]

Carrin G, Waelkens MP, Criel B. Community-based health insurance in devel oping countries: a study of its contribution
to the performance of health financing systems. Trop Med Int Health. 2005 Aug;10(8):799-811 [FREE Full text] [doi:
10.1111/j.1365-3156.2005.01455.x] [Medline: 16045467]

Preker AS, Carrin G, Dror D, Jakab M, Hsiao W, Arhin-Tenkorang D. Effectiveness of community health financing in
meeting the cost of illness. Bull World Health Organ. 2002;80(2):143-150 [FREE Full text] [Medline: 11953793]

Atim C, Bhushan |, Blecher M, Gandham R, Rgjan V, Davén J, et al. Health financing reformsfor universal health coverage
in five emerging economies. JGlob Health. 2021 Nov 20;11:16005 [FREE Full text] [doi: 10.7189/jogh.11.16005] [Medline:
34912558]

Annual report 2022. Balamu - NCD Research, Education & Care. 2022 Nov 03. URL : https://balamu.org/annual -report-2022/
[accessed 2023-03-15]

Abbreviations

ACCESS: African Community Center for Social Sustainability
CHW: community health worker

CVD: cardiovascular disease

FGD: focus group discussion

HCD: human-centered design

HCP: health care provider

IDI: in-depth interview

mHealth: mobile health

NCD: noncommunicable disease

REDCap: Research Electronic Data Capture
SSA: sub-Saharan Africa

USSD: unstructured supplementary service data
WP: work package

Edited by A Mavragani; submitted 01.03.23; peer-reviewed by M Vugts, N Trehan, A Ahmadipour; comments to author 18.07.23;
revised version received 11.09.23; accepted 12.09.23; published 30.11.23

Please cite as.

Schwab J, Wachinger J, Munana R, Nabiryo M, Sekitoleko |, Cazier J, Ingenhoff R, Favaretti C, Subramonia Pillai V, Weswa |, Wafula
J, Emmrich JV, Barnighausen T, Knauf F, Knauss S, Nalwadda CK, Sudharsanan N, Kalyesubula R, McMahon SA

Design Research to Embed mHealth into a Community-Led Blood Pressure Management System in Uganda: Protocol for a Mixed
Methods Sudy

JMIR Res Protoc 2023;12: 46614

URL: https.//mww.researchprotocols.org/2023/1/e46614

doi: 10.2196/46614

PMID: 38032702

https://www.researchprotocols.org/2023/1/e46614 JMIR Res Protoc 2023 | vol. 12 | e46614 | p. 18

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/21739286
http://dx.doi.org/10.1007/s10461-011-9995-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21739286&dopt=Abstract
https://mhealth.jmir.org/2015/3/e76/
http://dx.doi.org/10.2196/mhealth.4208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26206419&dopt=Abstract
http://dx.doi.org/10.1186/s12904-016-0092-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26895882&dopt=Abstract
https://www.mdpi.com/2071-1050/9/12/2233
http://dx.doi.org/10.3390/su9122233
https://ro.uow.edu.au/cgi/viewcontent.cgi?article=3966&context=commpapers
http://dx.doi.org/10.1007/s12525-012-0091-5
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=30364476
http://dx.doi.org/10.1136/bmjgh-2018-001056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30364476&dopt=Abstract
https://equityhealthj.biomedcentral.com/articles/10.1186/1475-9276-13-20
http://dx.doi.org/10.1186/1475-9276-13-20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24559409&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3156.2005.01455.x
http://dx.doi.org/10.1111/j.1365-3156.2005.01455.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16045467&dopt=Abstract
https://europepmc.org/abstract/MED/11953793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11953793&dopt=Abstract
https://europepmc.org/abstract/MED/34912558
http://dx.doi.org/10.7189/jogh.11.16005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34912558&dopt=Abstract
https://balamu.org/annual-report-2022/
https://www.researchprotocols.org/2023/1/e46614
http://dx.doi.org/10.2196/46614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38032702&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Schwab et al

©Josephine Schwab, Jonas Wachinger, Richard Munana, MaxenciaNabiryo, | saac Sekitoleko, Juliette Cazier, Rebeccal ngenhoff,
Caterina Favaretti, Vasanthi Subramonia Pillai, Ivan Weswa, John Wafula, Julius Valentin Emmrich, Till Bérnighausen, Felix
Knauf, Samuel Knauss, Christine K Nalwadda, Nikkil Sudharsanan, Robert Kalyesubula, Shannon A McMahon. Originally
published in IMIR Research Protocols (https://www.researchprotocol s.org), 30.11.2023. Thisis an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR 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/2023/1/e46614 JMIR Res Protoc 2023 | vol. 12 | e46614 | p. 19
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

