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Abstract
Background: Electronic health records (EHRs) have the potential to improve service delivery through record keeping and
monitoring health outcomes. As countries move toward universal health coverage, digital health tools such as EHRs are
essential for achieving this goal. However, EHR implementation in middle-income countries like South Africa faces obstacles.
Objective: This study explores the reasons behind a stalled implementation of the electronic tick register (E-tick) system (an
electronic version of a paper primary health care register to record services provided), using the Consolidated Framework for
Implementation Research.
Methods: Using a qualitative design, in-depth interviews were conducted with 38 participants to explore their perceptions
and experiences, and the factors surrounding the success and stalling of E-ticks. Participants included managers, stakeholders,
implementers, and end users from the 3 implementation clinics. Data was collected using semistructured interview guides. The
Thematic and Consolidated Framework for Implementation Research framework analysis (innovation, inner setting, individual
characteristics, implementation process, and outer setting) was applied.
Results: The E-tick system was designed to improve data quality in paper health registers, addressing inaccuracies in
reporting to district and provincial health departments (Innovation domain). Implementers iteratively developed the system
through user input from managers and clinicians, and stakeholder engagement of software developers, funders, health
managers, and decision-makers from the provincial health department (individual characteristics). Although the system was
initially well adopted by end users, it stalled primarily due to outer setting factors, which included a change of developers,
funding cuts, and limited support at the provincial health department level due to capacity gaps, political appointments, and
mistrust stemming from corruption and abuse of the tender system. Moreover, resistance to leveraging lessons from locally
developed small-scale systems further constrained institutional support for the E-tick.
Conclusions: Although successful implementation of EHRs can be facilitated by strong user engagement and co-design,
outer setting factors such as governance, funding, and policy alignment can pose significant threats to sustainability. This
underscores the importance of effective synergy between top-down and bottom-up processes for successful implementation.
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Introduction
Overview
Electronic health records (EHRs) hold the promise of
improving service delivery, monitoring and evaluation of
health interventions, and record-keeping for public health [1].
As more countries work towards universal health coverage,
leveraging digital health tools like EHRs becomes more
important for enhancing service delivery and improving
quality of care [2,3]. The World Health Organization’s global
digital health strategy emphasizes the need for accelerated
adoption of EHRs to achieve health goals [4]. However, EHR
implementation in many middle-income countries remains
slow due to financial and technological challenges [5].

Implementing EHRs is an evolving process that requires
adaptive and context-specific policies to meet ever-changing
needs [6], and a clear vision to move from pilot to scaled
implementation [2]. In some high-income countries where
implementation has occurred [7], a “top-down” approach
has typically been used, where systems are preconfigured,
and users must adapt. Although this offers coordination and
central oversight, it can limit flexibility. In contrast, bot-
tom-up approaches emphasize co-design with end users and
adaptation to local workflows, which often enhances usability
and adoption [8]. Research suggests that successful EHR
implementation in complex health systems requires balancing
national coordination with local innovation, as this allows
centralized oversight, while engaging local health communi-
ties and tailoring systems to user needs [8,9].

South Africa has made policy advances, such as the
National Digital Health Strategy (NDHS) (2019‐2024) [10],
with considerable resources as a middle-income country
and sufficient technical expertise, but progress toward a
national EHR has been slow. This is because policy direction
and technical capacity are sometimes impeded by systemic
and political barriers. Within this context, most primary
health care facilities continue to rely on manual paper-based
systems, which are labor-intensive and prone to errors in data
collection [11,12]. However, bottom-up efforts have been
made to improve data quality and accuracy. These include
Tier.net, an electronic record system used with patients living
with HIV and tuberculosis, and the electronic tick register
(E-tick), the electronic record system we studied. The E-tick
is a digital version of the tick register, a book in each
health care facility for recording patient attendance and care
delivered. In this paper, we use the Consolidated Framework
for Implementation Research (CFIR) to explore an attempted
implementation of the E-tick, a system conceptually similar to
an EHR, examining how its implementation stalled despite a
consultative approach in its implementation.

Background

Digital Health Policy in South Africa
As a middle-income country, South Africa has made policy
strides in line with the global developments, which should
facilitate the adoption of EHRs, such as the National Health
Act 61 of 2003 and the NDHS (2019‐2024) [10,13]. The
Health Act outlines the role of the National Department
of Health in coordinating health information systems across
national, provincial, and district levels [10]. Although policy
direction is set at the national level, the federal system means
that provinces can independently determine their own health
care spending. Therefore, implementation largely occurs at
provincial and district levels, with each maintaining its own
health information systems within the national framework.
This provincial autonomy has contributed to fragmentation, as
different provinces and regions develop EHR systems through
separate procurement processes [14]. This fragmentation is
further compounded by a political economy of procurement,
in which tenders are prone to corruption, mismanagement,
and the absence of oversight structures [15]. These factors
directly affect which innovations are funded, how resour-
ces are distributed, and whether systems can successfully
reach scale, as funding decisions often prioritize large-scale
centralized systems.

South Africa uses 2 health information systems in
the public sector: the Health Patient Registration System
(HPRS) and the District Health Information Software (DHIS;
developed through a collaboration between the University
of the Western Cape and the University of Oslo), jointly
developed by the University of the Western Cape and the
University of Oslo [16]. The HPRS is a manual patient
registry that records patient contact details as well as legal
identification numbers, while the DHIS is an electronic
system used to collect aggregated data on services provided
to patients in public health facilities [17]. The DHIS data
is first collected manually, then captured into the DHIS
software, where it is submitted to the district, provincial,
and national health departments. The method used to record
primary health care data is a tick register, a manual paper-
based system where clinicians mark or tick off the services
provided in a large logbook with columns for dates and
types of services offered (antenatal care, vaccinations, or
chronic disease management). However, this process can
be arduous, time-consuming, and prone to many recording
errors. Studies evaluating the DHIS have confirmed persis-
tent data gaps, citing poor documentation, manual entry
under heavy workloads, and errors as major contributors to
discrepancies [18].

South African Health System
South Africa plans to implement a National Health Insurance
fund to facilitate better purchasing decisions through more
formal contracting relationships rather than the historical
allocation of budgets by provinces [19]. In this case, EHRs
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are key in monitoring patient outcomes and assessing the
value of care purchased. Although most provinces have had
some type of operational EHR system in public hospitals
[20], there is no national EHR at the primary care level, and
different architectures still pose a challenge to their integra-
tion for nationally coordinated use [21].

Provincial health departments in South Africa are often run
by political appointees, who work under directives from their
affiliated political party. This has led to pervasive corrup-
tion in the country’s health system, which has been repor-
ted at various levels of government [22]. For example, 150
million rand awarded to a communications company during
the COVID pandemic was misappropriated, and the health
minister was suspended as a result [23]. In another case,
the provincial chief financial officer who exposed a 1-billion-
rand tender fraud was assassinated [24]. Such cases illus-
trate how poor financial management systems and political
appointments enable corruption, which acts as an impediment
to the public trust in the health system [25]. For digital health
innovations, such dynamics increase the risk that systems
are chosen for political or financial interests rather than
their impact or merit, which affects the health department’s
ability to work with other stakeholders, or source funds for
large-scale projects, including projects to implement EHRs.
Moreover, the absence of countermeasures such as account-
ability and transparency makes it difficult to implement
large-scale projects like EHRs.

The E-Tick System
An electronic version of the paper-based tick register (E-tick)
was developed and piloted in 3 public health care facilities in
the Ekurhuleni district between 2017 and 2021. Clinicians
record services provided directly into the digital system
on a patient’s record, which also allows facility managers
to monitor daily activities such as headcount and services
offered. Although this is not a full EHR, the system can be
expanded to include diagnosis and lab results and to integrate
with other systems that are currently used in public health
facilities. Against this backdrop, the E-tick system sought
to provide an alternative that could improve data accuracy

at the facility level while feeding directly into the existing
provincial and national reporting systems. However, such
progress is dependent on not only user adoption factors but
also broader contextual dynamics [26]. Thus, by situating the
E-tick in relation to both micro-level realities and macro-
level policy and political economy, we aim to provide a
more holistic understanding of why grassroots digital health
interventions may stall or fail.
Consolidated Framework for
Implementation Research (CFIR)
Implementation research seeks to understand why some
implementation efforts succeed and others do not, and the
role of the context [27]. To explore the key factors affect-
ing implementation in our case study, we used the CFIR,
which integrates existing theories of implementation and
behavior change into a unified framework [28]. The CFIR
is a meta-theoretical tool with standardized constructs to
examine enablers and barriers to implementation across
different stages (preimplementation, during implementation,
and postimplementation) [29].

The CFIR was developed through a review of published
theories and reports on factors influencing implementation
[30]. Hence, its strength lies in its broad applicability and
potential for generalizability, which are useful for informing
practice across diverse settings. The framework has 5 broad
domains (Table 1), which include: innovation domain, inner
setting domain, outer setting domain, individuals domain, and
the implementation process domain, which together capture
multilevel determinants of implementation [31]. Due to the
framework’s flexibility, researchers can tailor it to specific
interventions and contexts [32], and it has been widely
adopted in research, applied across different research designs,
and cited in over 300 published articles [29]. Recent updates
have been made to the framework, using responses from
authors who used the framework, leading to refined construct
names and definitions to make them more encompassing [31].
In this paper, we draw on the updated CFIR to guide both our
analysis and reporting of findings.

Table 1. Consolidated Framework for Implementation Research (CFIR) domains by Damschroder et al [28].
CFIR domains Definition
Innovation • The “thing” being implemented, such as a new treatment, program, or service.

• Key factors that affect innovation include its source, evidence base, advantages over existing practices, adaptability,
trialability, complexity, design, and cost.

Individuals • The roles and characteristics of people involved in innovation.
• Key roles include high-level leaders, mid-level leaders, opinion leaders, facilitators, and implementation teams who

guide and support the innovation.
• It also highlights innovation deliverers and recipients.

Inner setting • The environment where an innovation is implemented, such as a hospital or school.
• Key elements include structural characteristics like physical and IT infrastructure, work organization, and staffing

levels.
Outer setting • The broader context or setting within which an organization or project operates, such as a hospital system or school

district.
• Factors influencing implementation in the Outer Setting include large-scale disruptions, local attitudes,

socioeconomic conditions, external partnerships, and regulatory policies.
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CFIR domains Definition
Implementation process • The activities and strategies to introduce and sustain an innovation.

• Key components include forming teams to collaborate on tasks, assessing the needs of both innovation deliverers and
recipients, and evaluating the context to identify barriers and facilitators.

• Planning, tailoring strategies, engaging participants, testing small-scale changes, and reflecting on outcomes are
critical steps.

Methods
This study adopted a qualitative design to explore the
perceptions and experiences of external stakeholders, senior
health managers, implementers, and end users of the E-tick
system.
Participants and Sampling
We recruited a total of 38 participants, categorized into
three groups: (1) managers and stakeholders, (2) implemen-
tation team, and (3) end users. The senior health managers
and external stakeholders category included decision makers
and higher-level people who were not directly involved in
the system’s implementation but provided insights into the
context and the decisions impacting it. The implementation

team comprised individuals who were responsible for
initiating and deploying the system and introducing it to the
users, while the end user team consisted of the clinicians
and managers from 3 recipient facilities. Participants from
the managers and stakeholders, as well as the implementation
team, were purposively selected through referrals from key
individuals and recruited via email. For end users, conven-
ience sampling was used, with the researcher recruiting
available users with the aid of gatekeepers during facility
visits. Our sample intentionally included stakeholders from
multiple levels of the health system to minimize elite bias,
ensuring that the perspectives of senior health managers
were balanced with those of frontline users and mid-level
implementers. Below is a summary table of the participants in
this study (Table 2).

Table 2. Study participants (N=38).
Category and roles Count (n)
Senior managers and stakeholders
  National, provincial and district health managers 7
  Parastatal staff 2
  NGOa managers and staff 4
  Academics 2
  Private sector managers 2
Implementers
  Originators 2
  IT Technician 1
  Data capturers 3
End users
  Facility managers 3
  Administrative officer 1
  Nurses and midwives 9
  Admin clerks 2

aNGO: Non-Governmental Organization.

Data Collection and Management
Data collection took place between November 2021 and
June 2022, which was after the E-tick project had stal-
led. Thus, participants, particularly implementers and end
users, reflected retrospectively on the system’s development,
piloting, and discontinuation. Due to COVID-19 health
restrictions at the time, some of the interviews with senior
health managers and the implementation team were conduc-
ted via web using video conferencing software. Interviews
with end users were conducted in person in health care
facilities during work hours and were conducted primar-
ily in English, which is the standard working language in

the facilities. However, participants were free to use local
language terms or expressions, which were translated during
transcription to preserve meaning.

Different semistructured interview guides were used for
the 3 categories of participants. For the managers, we
inquired about the broader digital health policy landscape,
existing health information systems, government readiness,
and feasibility for EHR implementation and the necessary
next steps to advance EHR adoption in South Africa. For
the implementation team and end users, the interview guides
covered topics on the purpose and origins of the E-tick, its
piloting rollout, experiences with implementation and daily
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use, training and support, perceived benefits and challenges,
and overall recommendations for improvement. Interviews
varied in length, ranging from 10 to 64 minutes. Shorter
interviews (under 20 min) were mostly with busy frontline
staff, including clerks and clinicians during clinic hours,
who provided concise but relevant insights into system
use. Longer interviews were with senior health managers
with authority over policy alignment, resource allocation,
and procurement processes, and implementers who facilita-
ted implementation in the 3 health facilities. Despite these
differences, data saturation was reached across stakeholder
groups, as no new themes emerged in later interviews. All
interviews were audio recorded, and recordings were stored
in a password-protected computer to ensure privacy. Audio
recordings were transcribed using transcription software and
checked for accuracy, and transcripts were anonymized by
removing participant-identifying information.
Data Analysis
The first author led the coding, followed by regular debriefing
meetings with coauthors, who are also academic supervisors,
to review coding and theme development, which strengthened
reliability. In this case, coauthors read all the transcripts, and
discrepancies were discussed until consensus was reached.
The interview transcripts were coded using NVivo qualitative
analysis software (QSR International). Through this process,
emergent issues were identified and used to develop the

themes, following a 6-step thematic analysis process [33].
An inductive approach guided the thematic analysis, with
broad topics derived from the interview guide, leading to the
4 stages of implementation reported in this study (Purpose
and origins, Initial development, Piloting and expansion, and
Halt).

The accounts from the two originators formed the
foundation, providing the background story and backbone
of the implementation narrative, whose detailed recollections
provided a chronological anchor for mapping implementation
processes. These accounts were not taken at face value, but
were supplemented by other participants’ accounts, which
were used to triangulate and integrate the information into a
cohesive story.

After coding, the CFIR was applied to the analysis, linking
the framework’s 5 domains to the implementation process as
reported in the study’s findings (Table 3) [31]. The CFIR
framework guided our analysis and reporting of findings. In
this case, CFIR constructs were operationalized as sensitizing
concepts to guide coding, with data excerpts being coded
against relevant constructs, while leaving space for inductive
subthemes to emerge. Thus, the analysis combined deductive
coding (using CFIR constructs) with inductive coding to
capture novel themes. Multiple coders reviewed transcripts,
with regular team discussions to minimize confirmation bias.

Table 3. Implementation stages and applied Consolidated Framework for Implementation Research (CFIR) domains.
Stages of implementation Description Applied CFIR domains
Origins and purpose of the system (2015‐2017) Conception of E-ticka by system originators; designed

to digitize the existing tick register and reduce errors.
• Innovation
• Individuals
• Inner setting
• Outer setting

Initial development (2017‐2019) Early technical build and adaptation of the system,
involving stakeholder input and limited resource
mobilization.

• Individuals
• Inner setting
• Outer setting
• Implementation process

Piloting (2019‐2020) Deployment of E-tick system in 3 health facilities. • Individuals
• Inner setting
• Implementation process

Halt (2021) Expansion beyond pilot sites stalled due to barriers to
scale up and institutionalization. • Inner setting

• Outer setting
aE-tick: electronic tick register.

Ethical Considerations
Ethics approval for this study was granted by the Univer-
sity of the Witwatersrand Medical Human Research Ethics
Committee (M210213). Additional permissions were obtained
from the Ekurhuleni district research committee and the
Gauteng Provincial Department of Health (GP_202106_035).
The study was conducted in accordance with local, institu-
tional, and national regulations governing research involving
human participants, as well as the principles of the Declara-
tion of Helsinki. All participants provided written informed
consent prior to participation. The study purpose, procedures,
potential risks, benefits, and participants’ rights, including

the right to withdraw at any time without penalty, were
explained before consent was obtained. Participant privacy
and confidentiality were maintained as interviews were
conducted in private settings, and no identifying informa-
tion was included in transcripts. All data were anonymized,
securely stored on password-protected devices, and were only
accessible to the research team. Participants did not receive
any compensation for their participation.
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Results
Overview
This section presents the findings, which are ordered
according to the domains of the CFIR: innovation, inner
setting, individual characteristics, implementation process,
and outer setting. This structure allows us to highlight how
factors at multiple levels and stages of implementation shaped
the processes, outcomes, and ultimately the stalling of the
E-tick system. To illustrate the distribution of themes across
the framework, Multimedia Appendix 1 provides a summary
of implementation stages, CFIR domains and applicable
constructs, thematic findings, and illustrative quotes.
Origins and Purpose of the E-Tick:
Innovation and Individuals Domains
(2015-2017)

Identifying the Problem
The development and implementation of the E-tick was
initiated and led by a senior district manager and supported by
a senior technician who was employed by the funder, labeled
as Originators 1 and 2. The senior manager explained the
rationale behind the project:

Annually, the National Department of Health audits our
data for accuracy, and we’ve always had poor audit
reports. The biggest problem was the quality of the
data. That’s why we started the E-tick, to improve the
data quality. [Originator 1]

The source of poor data quality was traced back to
the tick register: “The data was very poorly filled into
the tick register, the services provided not counted prop-
erly.” (Originator 1). This was the stage where most errors
occurred: “The data issues started in the consultation room,
and then the counting and the transferring of the data into the
DHIS accounted for about eighty percent of the mistakes.”
(Originator 1). Some clinicians echoed these remarks as one
shared: “The purpose was to reduce workload and be able to
say, reduce patients' waiting time by doing away with pen
and paper and to be able to keep our records digitally, which
makes it easier to keep them.” (Nurse 12 – AR).

The second originator further describes how decision
makers often overlook the importance of effective data
collection processes:

The problem in South Africa is that the people
who decide where the funding goes don’t take data
management records management seriously. They want
this wealth of data so they put in these big paper
registers, but they don’t look at the process it takes to
get that data. [Originator 2]

This includes having too many registers:

We had twenty-seven different registers, like the
antenatal register for a mother and child, and a chronic

disease register for HIV. The problem was that while
completing all the registers, users were creating their
own registers because some information was missing.
[Originator 1]

Nurses similarly described the burden, with one stating:

So with the E-tick it was one less writing system… our
patients were registered, all the follow up visits are
registered, and… it gave a clear history of the patient.
[Nurse 13 – MM]

Finding the Solution
Against this backdrop, the idea of the E-tick began with an
invitation to a staff development project to discuss potential
solutions to data quality problems:

We received an invitation because we already
recognized a problem with data quality in our tick
registers. They proposed several ways to enhance the
system, involving different levels of information. While
some suggestions were overly complex and resembled
an Electronic Health System. [Originator 1]

Eventually, the originators decided to make use of an
Excel-based E-tick system:

The organization that developed the District Health
Information System …had an Electronic Tick Regis-
ter and we thought we can use that to improve the
data quality. But the system was just an excel sheet.
[Originator 1]

Thus, the originators built on the Excel-based system:

We decided to improve the front end, the user interface
for the clients. That’s how we developed the E-tick. It
was basically to collect the data electronically and to
be able to feed it directly into the DHIS, in a way that is
easy for the nurses in the consultation rooms.
[Originator 1]

End users confirmed that the system was simpler and
helpful. One nurse explained:

It was user friendly. If only we would use E-tick only…
we will definitely be perfect. [Nurse 10 – AR]

Another shared:

And it was also user friendly. It wasn’t like I’m talking
from somebody that’s not very computer literate,
basically… it made it very easy, accessible. [Nurse 13 –
MM]
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Initial Development of E-Tick System:
Inner Setting and Individual Domains
(2017-2019)

Stakeholder Engagement
The first originator approached a nonprofit organization for
funding to get the project off the ground: “After our experi-
ence, we approached organization X for financial assistance
and shared our ideas with them, as [they were already] our
long-term funding partner deeply involved in data collection”
(Originator 1). After the funders agreed, this was followed
by meetings with software developers for planning: “Once
the funders agreed, we met with [software] developers to
explore system development possibilities, discussed utilizing
the HPRS as our registration system.” (Originator 1). It was
at this point that the second originator, who worked for the
funding organization, became involved. Together, the two
originators represented 2 groups of stakeholders, one with the
Department of Health and all staff at recipient facilities, and
the other with the funding organization and developers:

[Originator 1] was very good on the clinician side
and I was very good on the software side. I had been
working with my team [funders] for many years before
we started the E-tick, and I developed many systems
with them. [Originator 2]

As an iterative process, the originators worked closely
between clinicians and developers:

In a normal software development cycle, you scope
your business requirements, hand it over to the team,
and they will go develop what they think you want
and then return to show it to you. We took a differ-
ent approach. We were involved in the development,
sitting with them every step of the way instead of
waiting for weeks for changes. This worked extremely
well. [Originator 2]

Several clinicians further confirmed this engagement, with
one manager explaining:

The first early step was that we had meetings which
included facility managers, other stakeholders and our
partner [funder], to explain to us what wants to be
introduced, which is when we were first given the idea
of the E-tick and what it’s supposed to do. [Administra-
tive officer 19 – RK]

The originators then selected the facilities for piloting
involving managers in the process: “We used random
selection and cluster sampling, through a session with all
operational clinic managers, who actively participated in this
process.” (Originator 1). A manager from one of the facilities
described their involvement: “We were called to a district
meeting, and this was pitched, the intention was discussed
with us... So the facilities that were going to be pilots were
selected.” (Assistant Director 17 – RK).

System Development
After selecting the facilities for piloting, the system was taken
to the recipient facilities as one clinician recalls:

They called us for like a mini meeting to inform us
about E-tick and told us that we were one of the only
clinics currently using it, and they were piloting to see
if it’s going to work. [Nurse 10 – AR]

In the meetings, one of the goals was to find ways to
streamline the patient consultation:

We focused on what made it easy for clinicians to help
the patients without them waiting too long. But a bonus
that came out of the system is that the system was also
able to retrieve a patient’s entire history. [Originator 2]

The clinicians provided feedback:

The clinicians had great ideas. The first time we had
the screens ready, we took it back to the clinicians and
asked them if this is what they wanted, they approved
it and gave suggestions for changes, which we did.
[Originator 2]

Several engagements were made with the provincial
Department of Health to gain support and input on issues such
as data storage:

When we began the pilot, we engaged the Provin-
cial office and kept them informed about the pro-
gram. A provincial manager suggested storing the data
on provincial servers instead. However, they weren’t
prepared to proceed at that time. [Originator 1]

To ensure this was possible later, the developers ensured
the system was compliant:

We looked at the Departments of Health security
and ICT standards, we worked with the Department
of Health ICT team as well, and their data team.
[Originator 2]

However, this did not go as planned, as the data center was
not ready in time:

The idea was to eventually transfer the system and
its data to the department’s data center once it was
established. However, when we developed it, there was
no data center for us to put it in, and we had com-
plied with all the national standards for the developing
systems. [Originator 2]

JMIR MEDICAL INFORMATICS Zharima et al

https://medinform.jmir.org/2026/1/e73831 JMIR Med Inform 2026 | vol. 14 | e73831 | p. 7
(page number not for citation purposes)

https://medinform.jmir.org/2026/1/e73831


Piloting and Expansion: Inner Setting
and Implementation Process Domains
(2019-2020)

Planning and Configuration
In all 3 chosen facilities, the originators conducted an
infrastructural assessment before beginning the pilot:

We had to check that all computers were working, and
that they all had network. The developers didn’t want
to have a local server for each clinic because it’s too
complicated. So they changed the system to an online
system that worked with the cloud. [Originator 1]

Some of the existing infrastructure was from the Depart-
ment of Health:

We only had to get the computers for the Provincial
clinics. So that already made life much easier. Because
every clinic, every clinician had a computer, or most of
them. [Originator 1]

A technician from the health department was involved in
configuring them:

My role was to check infrastructure, to see if it’s
there. But they also installed some private infrastruc-
ture because of some policies with our network which
would require a lot of approvals before we can run
it. [IT Technician]

This was further supplemented by the funding to improve
the infrastructure:

They [funders] assisted us and made sure that each
room had a network cable. Sometimes there were no
plugs, so they put in the plugs. They put in the routers.
[Originator 1]

The planning and configurations also informed decisions
on devices that were to be used:

We wanted to see what the nurses and the clinicians felt
more comfortable with, the tablets or the desktops. Due
to a lack of space in some consultation rooms, which
were too small to put a big desktop, it was easier to
mount a tablet onto the wall. [Originator 2]

Training and Learning
A comprehensive user training was provided in recipient
facilities, which was tailored for specific roles:

There were different training categories, because the
roles were different like, clerks, clinicians and so on.
It was [also] not just one training, it was several; this
was because the facility was working on shifts, so they
had to accommodate everyone. During rollout, there

was another in-service training just to remind the staff.
[Nurse 17 – RK]

Moreover, the training was supplemented by regular visits
for support and monitoring:

Then we had regular visits from [the originator], often
enough for us to deal with whatever issues we were
having on the system. [Nurse 2 – MM]

The training was simple and accommodated varying levels
of skills:

Some people could not use computers, but it was made
as basic as possible to include those that are not
computer literate. [Nurse 17 – RK]

However, some users’ competency and reactions to the
training were influenced by age:

For the young ones, it was easy for them. For the
old ones, it was a problem because they wanted
to understand what they were ticking as they were
pressing. [Data capturer - 1]

In response, the originators sought assistance from data
capturers, acting as an immediate source of help:

We had person in each clinic who would be there all
day long. So for the first day or two they would sit with
them [older users] when they completed it, until they
became comfortable with it. [Originator 1]

Support and Feedback Channels
To supplement the training, the originators had different
people involved to provide support to end users, including
IT technicians:

We provided desktop support, we were the first line of
support. My role firstly was on all applications and IT
projects running within the district. [IT Technician]

While data capturers were already involved, especially
in the early stages, admin people also assisted with various
tasks:

We also had three admin people, one for each clinic
that assisted in the clinic to help people with the
training, setting up the system and checking that the
computers are all working. [Originator 1]

The originators also established communication channels
to receive feedback from users:

We had a little book for users to report issues and to
add anything, and an E-tick admin person was there. I
also got information from data capturers and I would
also go and check on everybody and they would give
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me feedback. We would report back to them monthly,
usually. [Originator 1]

Perceived Benefits of System Use
End users reported several benefits of the system, with some
sharing how it improved continuity of care:

At times you find that the client may have been seen
previously but the file could not be found. But if the
client’s details were captured on the previous visit, you
could see it in the E-tick. So it helped with continuation
of care. [Nurse 11 – AR]

For other users, such as clerks, this reduced patient waiting
times:

It also reduced the waiting period for the patient,
because the first thing that we do is to register the
patient and create a folder on the E-tick system. It’s
easier to use than retrieving the manual files, searching
the files in the cabinets. When you’re using an E-tick,
you just search on the system. [Admin Clerk 8 – AR]

Facility managers also found operational benefits, such as
quicker service delivery:

The benefits were that the patient consultation times
were shortened. It was a little bit faster. That was the
best advantage that I’ve seen from the E-tick. [Opera-
tions Manager 18 – RK]

Some users shared that the system improved data quality
and access to it:

It improved the reporting of data. We had very reliable,
consistent, and accurate data, at all times of the day.
[Administrative officer 19 – RK]

For some, the system enabled the monitoring of the
clinic’s performance:

We are able to evaluate ourselves on the number of
patients that we are seeing. When our stats are sent to
the DHIS, they can see that we are really performing.
[Nurse 4 – MM]

Perceived Challenges of System Use
Users reported several challenges with using the system,
including the simultaneous use of the system with the manual:

To be brutal, they [users] were against it at first. They
did not understand why we’re implementing extra work
for them. [Administrative officer 19 – RK]

For some participants, the early days before mastering the
system were difficult:

If you’re not used to it yet, it takes time to get used to
anything, especially if you’re overloaded with a lot of
patients. [Nurse 14 – MM]

In some cases, short staffing led nurses to do administra-
tive work, as one nurse shared:

I think it was mostly shortage of staff, sometimes I had
to enter a new patient into the E-tick as a nurse, which
would waste time and to delay the queue. You’d end up
having to turn some patients back. So it needs us to be
well staffed. [Nurse 12 – AR]

In response, the originators designated roles for reception-
ists, clerks, and data capturers as the first point of contact for
patient registrations.

There were concerns about the hardware and infrastruc-
ture that already existed in the facilities: “The [DOH’s] ICT
equipment was very outdated. Some of the computers are so
old and they haven’t been updated.” (Originator 1 – R). Some
users had challenges with the network infrastructure:

Our network system was failing us a lot. You’d be
prepared to start the day and notice that you have no
network. [Nurse 12 – AR]

In response to this challenge, a back capture function was
introduced, which allowed information to be captured into the
system at a later stage. In one site, hardware was frequently
stolen:

First disadvantage was theft. I’d say more than more
than 70% of the tablets disappeared. All the rooms that
had extension cords, but in less than two weeks, all
the rooms had no extension cords. They also stole the
chargers. [Administrative officer 19 – RK]

In one clinic, the piloting coincided with ongoing protests
by nurses:

When we were trying to start the system, the nurses
and others would be outside complaining about the
conditions in the clinic [a protest organized by unions].
Most of the nurses were not working. There were other
issues in the clinic. I think they saw the E-tick as
another thing that was worth protesting about, because
it increased their workload. [Originator 1 – R]

Halt and Barriers to Scale Up and
Institutionalization: Outer Setting Domain
(2021)

Changing Developers
Despite its relative success in implementation, several
complications affected the continued use and development of
the system. One of the complications came when there was a
change in the software development company:
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Originally [funders] were working with [a software
developing company], who were helping with develop-
ing district programs. They were taken over by [another
company] so the people that worked on our system were
taken off the project, and a new team took over the
development. [Originator 1 – R]

This affected further developments:

We needed to update the system to make sure it’s fine.
Then it got stuck in that development phase because of
the new developers that we have. [Originator 1 – R]

Some of the previous work was undone by the new
developers:

There were a lot of upgrades to the system, such as
integration with the DHIS. But they removed some
of the functionalities that were working well in the
process. We were never happy with the final products
that we got from them. [Originator 1 – R]

Funding Cuts
The change of developers brought higher costs:

They [funders] agreed to pay for the additional
development, but the new developers came with a lot of
red tape and were quite expensive. The funding got cut
and they could only give us a small amount to continue
with the development. [Originator 1 – R]

Moreover, the funders were eventually withdrawn from
operating in the health district:

They [funders] moved out of the district, because their
funding got canceled completely. So what’s happening
with their funding will affect our funding. [Originator 1
– R]

This had an impact on keeping the system operational:

So because it’s not open source, it was built on the
Microsoft platform and the cost to keep it running is
high. It’s also web based so no offline capability, and
we need constantly running servers. [Originator 2 – T]

Thus, the system needed new funders:

We’re looking for partners to fund the service, license
costs and the implementation in facilities. To date,
we haven’t found anyone, so it’s been put to sleep.
[Originator 2 – T]

Provincial and District Support
The originators had buy-in from district officials, who were in
support of the system:

I had meetings with my chief director, and my director,
and they are still very keen. The clinics are still very
keen… So the buy-in is there, even after two to three
years, but the funding is not there. [Originator 1 – R]

However, the provincial health office’s priority was
to develop a new system, as the department technician
explained:

Currently the department is rolling out an HIS platform
where all other applications will be layered under and
integrated into. [IT Technician]

He further explained how locally developed systems were
not as prioritized:

There were some contrasting and opposing views. The
system was started from scratch but the department in
most cases doesn’t want that. They want to go on the
market and buy something on the shelf. I don’t think
approvals were going to be granted. [IT Technician]

The participant further mentions how the IT staff are often
not seen as essential to the role of delivering care:

Sometimes different services compete for resources.
They will say it’s essential when it’s a clinic, a doctor
or medication, and then we [IT personnel] come last.
[IT Technician]

The originators also expressed their frustration with
navigating such terrain:

So this is where we are stuck now. I think what is
important to me is how difficult it is to roll out a system
within the Department of Health, in the politics, the
corruption and the agendas of people. It makes the
story very complicated because we developed it the
bottom up, seeing the need, with the buy-in from the
district, and from all the role players. [Originator 1 –
R]

Broader Context (Outer Setting Domain)
Senior managers and external stakeholders shared insights
into the Department of Health’s challenges in implementing
EHRs in South Africa. One manager notes how implemen-
tation requires a joint and collaborative effort of various
stakeholders:

I think it’s a complex sociotechnical project to do which
requires many different role players and expertise and
costs, which needs high level support from the National
Department of Health which has been lacking. [NPO
manager]

The provincial health departments hold most of the
decision-making power in digital health spending:
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The national office can come up with guidelines and
frameworks and ask for reports but the actual spending
on health information systems is done at provincial.
[NPO manager]

In this case, the provincial health department had decided
to prioritize an off-the-shelf system:

There is a provincial initiative and anything new that
comes in has to talk to this one, there should be
interoperability…I saw it [E-tick], it works. I tried to
support it but we didn't get provincial support from the
CIO. [Provincial manager]

However, NGOs have been supporting and implementing
local efforts to build systems (such as E-tick) in health care
facilities:

NGOs are doing better than the districts and the
provincial health in terms of implementing efficient
systems. Most efficient systems are systems that have
been introduced by NGO’s instead of our provincial
department. [Provincial IT technician]

Some participants raised a concern over political appoint-
ments in key decision-making positions:

I don’t believe that we have the right people in
government with the right industry experience. They are
just given the title and suddenly, they now have to make
decisions. I think it’s very wrong and it sets them up for
failure. [NGO Technician]

A health department technician added:

Most of our activities are driven by politicians while
our head of department has his own strategies. We get
our mandate from politicians. [DoH Technician]

As a result, some decisions are made with bias:

There are bureaucratic officials in Department of
Health national, provincial and local. If they do not
like you and your project, they will say you have to
go through SETA [a parastatal] which is extraordinar-
ily slow, not particularly technically competent, and
staggeringly expensive. [NPO manager]

Moreover, one academic shared their experience with the
Department of Health’s reluctance:

I think there’s not sufficient trust on the part of
Government certainly in my experience. They are not
coming to partner with us. In fact, they’re pushing us
away. We only get close when we work with NGO’s
and so on. The Government definitely keeps us at
arms-length. [Health Academic]

Corruption and inefficiencies have also created barriers,
with the tender system being one of the issues:

It [corruption] is part of the tender system in South
Africa, unfortunately the tender system is open to
abuse. [Provincial health manager - IT]

Moreover, past corruption scandals have tainted the
reputation of the Department of Health:

The perception is that you can’t trust the National
Department any longer to do anything. No one is going
to give the National Department a big pot of money to
run a tender until it can show that it’s got systems and
people in place who can do it without squandering the
money. [National health manager]

This mistrust has also led to a reluctance to work within
the department:

Now people are reluctant to work for the department
for several reasons. They fear being embroiled in
controversy and putting their personal integrity at
stake. [National health manager]

Discussions
Principal Findings
The E-tick system, an innovation, was developed to address
the issue of poor data quality stemming from errors in data
collection, which were common with the use of paper-based
registers. The implementation process involved an iterative
co-design process with input from all involved individuals,
including end users and stakeholders, to ensure users’ needs
were met and to streamline the data entry process while
supporting scalability and integration with other systems.
Despite the system’s successful piloting and user adoption
in the inner setting, the outer setting posed challenges in
funding, change of developers, and lack of support from
the provincial health government, leading to the implemen-
tation stalling. Using the CFIR, we explored the interaction
of different elements, actors, and stakeholders and how they
facilitated or impeded implementation. As such, we organ-
ize this discussion using CFIR domains, highlighting both
facilitators and barriers.
Innovation
Poor data quality is a problem that commonly affects routine
monitoring of health outcomes [34]. The E-tick system had a
clear relative advantage over paper-based registers to improve
data quality and reporting, as errors that frequently compro-
mised data quality and routine reporting were minimized,
and users perceived the system as more streamlined than
paper-based manual registers. At a national scale, this aligns
with South Africa’s policies that promote the digitization
of record keeping and the establishment of a national EHR
[10,35], a crucial component for strategic purchasing and
health monitoring. The E-tick’s co-design process enhanced
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usability and fostered buy-in, which is critical in adop-
tion [36], yet innovation alone was insufficient to ensure
sustainability.

Individuals
At the level of individuals, the originators showed strong
commitment by providing vision, technical expertise, and
persistence in driving the implementation of the E-tick
system. Leadership practices are known to impact staff
motivation, especially when they take a participatory
approach [37,38]. Their leadership was instrumental in
mobilizing resources, persuading managers and funders to
support the system’s adoption, acting as champions along
with data capturers. Research shows how champions are
crucial in promoting technology adoption through build-
ing enthusiasm and providing peer support [39]. End
users also improved confidence in using the system as a
result, especially after undergoing training, which sustained
motivation during the pilot. However, while the successful
adoption of the E-tick was due to the contribution of many
actors, including external stakeholders, individuals in the
inner setting were more affected by decisions in the outer
setting. This reflects a broader challenge in digital health
implementation in South Africa, that for locally developed
systems to succeed, appropriate actors must be in place to
provide leadership, vision, and sustained support, within an
enabling environment that fosters continuity and long-term
success [37,40].
Inner Setting
Within the inner setting, several facilitators supported early
implementation, such as the co-design process and exten-
sive user training. The originators successfully engaged a
wide range of stakeholders, including senior managers and
funders, which was pivotal in overcoming initial financial
and political barriers. Involving end users was also crucial
in enhancing the system’s usability and promoting buy-in,
an important aspect when ensuring effective user adoption
[41,42]. Moreover, users’ recognition of the system’s value
in improving data quality reinforced their motivation to adopt
the system. Studies in other low- to middle-income countries
show that organizational commitment is a critical success
factor to sustain user motivation during piloting phases [43].
However, the sustained use of the E-tick required stable
infrastructure, which often posed challenges for many users
in the form of interrupted internet connectivity and power
cuts. This mirrors challenges reported in other LMICs, where
infrastructural fragilities, such as poor internet connectiv-
ity and unstable power supply, are common challenges to
EHR adoption [44]. Moreover, without dedicated budgets to
overcome these challenges, such as the use of mobile internet
devices and backup power solutions, this creates uncertainty
about sustained use.
Implementation Process
The implementation process revealed a mix of strengths
and gaps, which were closely linked to the role of individ-
uals and the inner setting. A key strength was the iterative
co-design approach, which ensured that the system was

not only technically functional but also responsive to user
needs and compatible with existing workflows. Participa-
tory design and user engagement are widely recognized in
implementation science as best practice, as they enhance user
ownership, adaptability, and long-term adoption, especially
as most implementation efforts fail due to user resistance
[45,46]. Thus, involving both clinicians and managers at
early stages of the implementation process helped to align
the E-tick system with user realities, reducing resistance to
change. However, this process was undermined by a lack
of a long-term financing mechanism and failed provincial
support, despite the demonstrated proof of concept at the pilot
phase. Therefore, while the implementation process was well
executed, the system lacked the institutional anchoring and
support for long-term use, a critical success factor of digital
health efforts [47].
Outer Setting
We found that the most significant challenges were encoun-
tered in the outer setting, particularly the withdrawal of
financial support, the change of developers, and the lack of
support from the provincial health government due to its lack
of capacity. Studies show that one of the main challenges
to the initiation of digital health initiatives, including EHRs
in South Africa, has been the poor governance and lack
of political will [48,49]. For instance, the appointment of
people without the required skills and competence has led to
a chain of events that affect institutions such as the Gau-
teng provincial health department [50]. As a result, corrup-
tion has eroded the public’s trust in the government. These
issues are not isolated but rather reflective of the entrenched
political economy dynamics that routinely affect digital health
innovations in South Africa. Political appointments, who are
put in place because they are easily manipulated, often make
decisions driven by political interests rather than professio-
nal judgment, leading to the political control of government
institutions and their spending [51]. As such, patronage
networks often produce politically aligned rather than skilled
appointments. This leaves room for corruption, irregular
spending, fraud, and poor oversight to mitigate them, with
procurement processes being vulnerable to perverse incen-
tives, with contracts awarded to less qualified but politically
connected vendors. Although efforts have been made to
uncover large-scale corruption in South Africa, the necessary
mechanisms have not yet been put in place to deal with the
challenges [52,53]. Perverse incentives undermine sustaina-
bility as officials face pressure to launch new initiatives
instead of sustaining existing ones to ensure full expenditure
of budgets.

The administrative fragmentation can be seen as a
product of South Africa’s federal system, which means
provinces can develop their own health information sys-
tems (bottom-up) or acquire them through separate pro-
curement processes (top-down) [8]. In this case, despite
the provincial government’s preference for a top-down
approach by opting for an off-the-shelf system over the
E-tick, they were unable to implement the former. High-
income countries such as the United Kingdom, the United
States, and Australia have taken top-down, bottom-up, and
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middle-out approaches, respectively, with varying outcomes
[54]. Bottom-up approaches often build on existing sys-
tems, such as the E-tick, using interoperability standards
to integrate them across facilities. In contrast, top-down
approaches replace local systems with a centralized EHR,
but this can be too complex, limiting flexibility and local
adaptability, as in the case of the United Kingdom [55].
Therefore, our analysis shows that a single centralized model
is not necessarily more effective, as lessons from these
experiences, including Australia, suggest that a middle-out
approach is more effective, as this blends both by offering
central guidance while allowing for local systems to gradually
align with national plans [56].

Implementing EHRs requires significant investment,
vision, robust management systems, and strong oversight
to sustain them, making effective leadership essential
for success. Strong leadership plays an important role
in guiding decision making, mobilizing the right exper-
tise, and establishing mechanisms to prevent corruption,
which increases the likelihood of successful implementa-
tion, particularly for large-scale EHRs [57]. Middle-income
countries like South Africa and China have the capacity
to finance and support EHR adoption, but such efforts can
be undermined by corruption and poor governance [49,58].
In some cases, poor leadership and governance stand as
significant barriers to achieving universal health coverage and
strengthening health systems [59].
Implications for Policy and Practice
Our findings highlight several implications for policy and
practice. One of them is the strengthening of account-
ability in health systems through transparent procure-
ment systems and independent oversight to neutralize the
effects of corruption and political patronage. In such
cases, procurement frameworks could include pilot-to-scale
pathways, where bottom-up innovations such as the E-tick
could be formally assessed against national priorities and
considered for integration with provincial and national
systems. These steps could create a more enabling
environment for similar innovations to scale sustainably.
Moreover, while the E-tick system was locally hosted,
it also incorporated cloud functionality, aligning with
the cloud-based EHR architectures promoted in both the
NDHS and the national data and cloud policy of South
Africa [10,60]. Such policies can be leveraged to mitigate
barriers such as reliance on facility servers or hardware
failures, challenges already observed with the E-tick,

which hold important lessons for similar middle-income
country contexts.

Our findings also carry implications for digital health
equity, a concept that examines how structural inequities
shape the successes and challenges of digital health inter-
ventions [61]. In South Africa’s dual health system, where
private-sector facilities often have better infrastructure and
resources than the public sector, grassroots innovations like
E-tick are left to face compounded challenges, especially
when implemented in low-resource contexts [62]. The stalled
scale-up reflects not only outer system or structural barriers
by the government but also the broader inequities in digital
infrastructure, institutional support, and resourcing across the
country’s health system [63].
Limitations
Our study incorporates perspectives from a diverse range
of stakeholders, including higher-level managers, decision
makers, academics, and end users from recipient facilities.
This diversity helped in capturing nuanced perspectives from
different positions within the system and in closing informa-
tion gaps through triangulation. A limitation of our study is
that data collection from the implementation team, especially
clinicians, occurred over a year after the system had halted.
As a result, some participants struggled to accurately recall
past events, while others had moved to different jobs by the
time of data collection. As a result, formal member check-
ing with participants was not possible due to staff turnover
and the discontinuation of the E-tick project. However, we
validated emerging findings through iterative review with
coauthors who included experts in South African health
systems and originators who led the implementation from the
beginning and had contextual expertise.
Conclusions
In conclusion, the E-tick system is a valuable innovation that
was developed from the ground up with user input. While
the system showed promise, its long-term sustainability was
undermined by external factors such as funding cuts and poor
support, political appointments, and corruption, which led
to the unwillingness of provincial officials to support local
initiatives such as the E-tick. Such bureaucratic inefficiencies
also affected the capacity to move forward with another
system. This study demonstrates that without alignment to
broader factors such as governance, corruption, and skilled
leadership, innovative systems such as the E-tick will struggle
to be implemented.

Acknowledgments
We would like to thank the study participants for generously sharing their time and experiences. We also acknowledge the
support of the implementation team and the provincial and district health authorities for facilitating access to study sites.
Funding
This work is part of a PhD study funded by the South African National Research Foundation (NRF) through the SARChI
programme for health systems and policy research at the Centre for Health Policy, School of Public Health, University of the
Witwatersrand. Scholarship number: PMDS2205046516. The funders were not involved in writing this paper.

JMIR MEDICAL INFORMATICS Zharima et al

https://medinform.jmir.org/2026/1/e73831 JMIR Med Inform 2026 | vol. 14 | e73831 | p. 13
(page number not for citation purposes)

https://medinform.jmir.org/2026/1/e73831


Conflicts of Interest
None declared.
Multimedia Appendix 1
Summary of findings by implementation stage, alignment with Consolidated Framework for Implementation Research (CFIR)
domains, applicable constructs, thematic findings, and illustrative quotes.
[DOCX File (Microsoft Word File), 22 KB-Multimedia Appendix 1]
References
1. Uslu A, Stausberg J. Value of the electronic medical record for hospital care: update from the literature. J Med Internet

Res. Dec 23, 2021;23(12):e26323. [doi: 10.2196/26323] [Medline: 34941544]
2. Kumar M, Mostafa J. Electronic health records for better health in the lower- and middle-income countries. LHT. Mar

10, 2020;38(4):751-767. [doi: 10.1108/LHT-09-2019-0179]
3. Mehl G, Labrique A. Prioritizing integrated mHealth strategies for universal health coverage. Science. Sep 12,

2014;345(6202):1284-1287. [doi: 10.1126/science.1258926] [Medline: 25214614]
4. Global Strategy on Digital Health 2020-2025. 1st ed. World Health Organization; 2021. ISBN: 978-92-4-002092-4
5. Kumar M, Mostafa J. Research evidence on strategies enabling integration of electronic health records in the health care

systems of low- and middle-income countries: a literature review. Int J Health Plann Manage. Apr 2019;34(2):e1016-
e1025. [doi: 10.1002/hpm.2754] [Medline: 30762907]

6. Wilson D, Sheikh A, Görgens M, Ward K, Bank W. Technology and universal health coverage: examining the role of
digital health. J Glob Health. 2021;11:16006. [doi: 10.7189/jogh.11.16006] [Medline: 34912559]

7. Fragidis LL, Chatzoglou PD. Implementation of a nationwide electronic health record (EHR). Int J Health Care Qual
Assur. Mar 12, 2018;31(2):116-130. [doi: 10.1108/IJHCQA-09-2016-0136] [Medline: 29504871]

8. Eason K, Dent M, Waterson P, Tutt D, Thornett A. Bottom-up and middle-out approaches to electronic patient
information systems: a focus on healthcare pathways. J Innov Health Inform. Dec 20, 2013;20(1):51-56. [doi: 10.14236/
jhi.v20i1.47]

9. Robertson A, Cresswell K, Takian A, et al. Implementation and adoption of nationwide electronic health records in
secondary care in England: qualitative analysis of interim results from a prospective national evaluation. BMJ. Sep 1,
2010;341(sep01 3):c4564. [doi: 10.1136/bmj.c4564] [Medline: 20813822]

10. National Department of Health South Africa. National digital health strategy for South Africa 2019–2024. Pretoria South
Africa; 2019.

11. Horwood C, Luthuli S, Mapumulo S, et al. Challenges of using e-health technologies to support clinical care in rural
Africa: a longitudinal mixed methods study exploring primary health care nurses’ experiences of using an electronic
clinical decision support system (CDSS) in South Africa. BMC Health Serv Res. Jan 13, 2023;23(1):30. [doi: 10.1186/
s12913-022-09001-2] [Medline: 36639801]

12. Masana N, Muriithi GM. Adoption of an integrated cloud-based electronic medical record system at public healthcare
facilities in free-state, South Africa. Presented at: 2019 Conference on Information Communications Technology and
Society (ICTAS); Mar 6-8, 2019:1-6; Durban, South Africa. [doi: 10.1109/ICTAS.2019.8703606]

13. Hassim A, Heywood M, Honermann B. The National Health Act 61 of 2003: a guide. Siber Ink; 2008.
14. Chuma K, Sibiya P. Digital health ecosystem framework to address fragmentation of the health system in South Africa.

AJNM. Nov 10, 2022. [doi: 10.25159/2520-5293/11547]
15. Fourie D, Malan C. Public procurement in the South African economy: addressing the systemic issues. Sustainability.

Oct 20, 2020;12(20):8692. [doi: 10.3390/su12208692]
16. Garrib A, Stoops N, McKenzie A, et al. An evaluation of the district health information system in rural South Africa. S

Afr Med J. Jul 2008;98(7):549-552. [Medline: 18785397]
17. English R, Masilela T, Barron P, Schönfeldt A. Health information systems in South Africa. In: Padarath A, English R,

editors. South African Health Review 2011. Health Systems Trust; 2011:81-90.
18. Oyebola OG, Debra J, Thubelihle M. PMTCT data management and reporting during the transition phase of

implementing the rationalised registers in Amathole District, Eastern Cape Province, South Africa. Int J Environ Res
Public Health. Nov 28, 2022;19(23):15855. [doi: 10.3390/ijerph192315855] [Medline: 36497931]

19. National department of health. national health insurance for south africa: towards universal health coverage. Vol . Gov
Gaz; 2015:1230. 1-97. URL: https://www.gov.za/sites/default/files/gcis_document/201512/39506gon1230.pdf [Accessed
2023-08-12]

20. Wright G, O’Mahony D, Cilliers L. Electronic health information systems for public health care in South Africa: a
review of current operational systems. J Health Inform Afr. Nov 5, 2017;4(1). [doi: 10.12856/JHIA-2017-v4-i1-164]

JMIR MEDICAL INFORMATICS Zharima et al

https://medinform.jmir.org/2026/1/e73831 JMIR Med Inform 2026 | vol. 14 | e73831 | p. 14
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=medinform_v14i1e73831_app1.docx
https://jmir.org/api/download?alt_name=medinform_v14i1e73831_app1.docx
https://doi.org/10.2196/26323
http://www.ncbi.nlm.nih.gov/pubmed/34941544
https://doi.org/10.1108/LHT-09-2019-0179
https://doi.org/10.1126/science.1258926
http://www.ncbi.nlm.nih.gov/pubmed/25214614
https://doi.org/10.1002/hpm.2754
http://www.ncbi.nlm.nih.gov/pubmed/30762907
https://doi.org/10.7189/jogh.11.16006
http://www.ncbi.nlm.nih.gov/pubmed/34912559
https://doi.org/10.1108/IJHCQA-09-2016-0136
http://www.ncbi.nlm.nih.gov/pubmed/29504871
https://doi.org/10.14236/jhi.v20i1.47
https://doi.org/10.14236/jhi.v20i1.47
https://doi.org/10.1136/bmj.c4564
http://www.ncbi.nlm.nih.gov/pubmed/20813822
https://doi.org/10.1186/s12913-022-09001-2
https://doi.org/10.1186/s12913-022-09001-2
http://www.ncbi.nlm.nih.gov/pubmed/36639801
https://doi.org/10.1109/ICTAS.2019.8703606
https://doi.org/10.25159/2520-5293/11547
https://doi.org/10.3390/su12208692
http://www.ncbi.nlm.nih.gov/pubmed/18785397
https://doi.org/10.3390/ijerph192315855
http://www.ncbi.nlm.nih.gov/pubmed/36497931
https://www.gov.za/sites/default/files/gcis_document/201512/39506gon1230.pdf
https://doi.org/10.12856/JHIA-2017-v4-i1-164
https://medinform.jmir.org/2026/1/e73831


21. Olu O, Muneene D, Bataringaya JE, et al. How can digital health technologies contribute to sustainable attainment of
universal health coverage in Africa? a perspective. Front Public Health. 2019;7:341. [doi: 10.3389/fpubh.2019.00341]
[Medline: 31803706]

22. Rispel LC, de Jager P, Fonn S. Exploring corruption in the South African health sector. Health Policy Plan. Mar
2016;31(2):239-249. [doi: 10.1093/heapol/czv047] [Medline: 26104821]

23. Zali M. Health department suspends officials over Digital Vibes contract. Mail Guard. 2021. URL: https://mg.co.za/
news/2021-09-30-health-department-suspends-officials-over-digital-vibes-contract/ [Accessed 2024-11-11]

24. Ndaba B. Babita Deokaran killed for exposing R1bn corruption at Tembisa Hospital, says Panyaza Lesufi. 2022. URL:
https://www.iol.co.za/pretoria-news/news/babita-deokaran-killed-for-exposing-r1bn-corruption-at-tembisa-hospital-says-
panyaza-lesufi-fbdb09a1-6e0e-4006-bbb3-a90f17b22279 [Accessed 2024-11-11]

25. Adjekum A, Blasimme A, Vayena E. Elements of trust in digital health systems: scoping review. J Med Internet Res.
Dec 13, 2018;20(12):e11254. [doi: 10.2196/11254] [Medline: 30545807]

26. Marwaha JS, Landman AB, Brat GA, Dunn T, Gordon WJ. Deploying digital health tools within large, complex health
systems: key considerations for adoption and implementation. NPJ Digit Med. Jan 27, 2022;5(1):13. [doi: 10.1038/
s41746-022-00557-1] [Medline: 35087160]

27. McAlearney AS, Walker DM, Livaudais-Toman J, Parides M, Bickell NA. Challenges of implementation and
implementation research: learning from an intervention study designed to improve tumor registry reporting. SAGE Open
Med. 2016;4:2050312116666215. [doi: 10.1177/2050312116666215] [Medline: 27635248]

28. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services
research findings into practice: a consolidated framework for advancing implementation science. Implementation Sci.
Dec 2009;4(1):50. [doi: 10.1186/1748-5908-4-50]

29. Kirk MA, Kelley C, Yankey N, Birken SA, Abadie B, Damschroder L. A systematic review of the use of the
consolidated framework for implementation research. Implementation Sci. Dec 2015;11(1):72. [doi: 10.1186/s13012-
016-0437-z]

30. Keith RE, Crosson JC, O’Malley AS, Cromp D, Taylor EF. Using the consolidated framework for implementation
research (CFIR) to produce actionable findings: a rapid-cycle evaluation approach to improving implementation.
Implement Sci. Feb 10, 2017;12(1):15. [doi: 10.1186/s13012-017-0550-7] [Medline: 28187747]

31. Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated consolidated framework for implementation
research based on user feedback. Implement Sci. Oct 29, 2022;17(1):75. [doi: 10.1186/s13012-022-01245-0] [Medline:
36309746]

32. Damschroder LJ, Lowery JC. Evaluation of a large-scale weight management program using the consolidated framework
for implementation research (CFIR). Implement Sci. May 10, 2013;8(1):51. [doi: 10.1186/1748-5908-8-51] [Medline:
23663819]

33. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi: 10.1191/
1478088706qp063oa]

34. Radebe L, Haeri Mazanderani A, Sherman GG. Evaluating patient data quality in South Africa’s national health
laboratory service data warehouse, 2017-2020: implications for monitoring child health programmes. BMC Public
Health. Jun 29, 2022;22(1):1266. [doi: 10.1186/s12889-022-13508-y] [Medline: 35768861]

35. Kante M, Ndayizigamiye P. Internet of medical things, policies and geriatrics: an analysis of the national digital health
strategy for South Africa 2019–2024 from the policy triangle framework perspective. Scientific African. Jul
2021;12:e00759. [doi: 10.1016/j.sciaf.2021.e00759]

36. Duffy A, Boroumandzad N, Sherman AL, Christie G, Riadi I, Moreno S. Examining challenges to co-design digital
health interventions with end users: systematic review. J Med Internet Res. Mar 14, 2025;27:e50178. [doi: 10.2196/
50178] [Medline: 40085834]

37. Gilson L, Agyepong IA. Strengthening health system leadership for better governance: what does it take? Health Policy
Plan. Jul 1, 2018;33(suppl_2):ii1-ii4. [doi: 10.1093/heapol/czy052] [Medline: 30053034]

38. Open Mindsets: Participatory Leadership for Health. World Health Organization; 2016. URL: https://apps.who.int/iris/
bitstream/handle/10665/251458/9789241511360-eng.pdf ISBN: 978-92-4-151136-0

39. Pettersen S, Eide H, Berg A. The role of champions in the implementation of technology in healthcare services: a
systematic mixed studies review. BMC Health Serv Res. Apr 11, 2024;24(1):456. [doi: 10.1186/s12913-024-10867-7]
[Medline: 38605304]

40. Katurura MC, Cilliers L. Electronic health record system in the public health care sector of South Africa: a systematic
literature review. Afr J Prim Health Care Fam Med. Nov 20, 2018;10(1):e1-e8. [doi: 10.4102/phcfm.v10i1.1746]
[Medline: 30456963]

JMIR MEDICAL INFORMATICS Zharima et al

https://medinform.jmir.org/2026/1/e73831 JMIR Med Inform 2026 | vol. 14 | e73831 | p. 15
(page number not for citation purposes)

https://doi.org/10.3389/fpubh.2019.00341
http://www.ncbi.nlm.nih.gov/pubmed/31803706
https://doi.org/10.1093/heapol/czv047
http://www.ncbi.nlm.nih.gov/pubmed/26104821
https://mg.co.za/news/2021-09-30-health-department-suspends-officials-over-digital-vibes-contract/
https://mg.co.za/news/2021-09-30-health-department-suspends-officials-over-digital-vibes-contract/
https://www.iol.co.za/pretoria-news/news/babita-deokaran-killed-for-exposing-r1bn-corruption-at-tembisa-hospital-says-panyaza-lesufi-fbdb09a1-6e0e-4006-bbb3-a90f17b22279
https://www.iol.co.za/pretoria-news/news/babita-deokaran-killed-for-exposing-r1bn-corruption-at-tembisa-hospital-says-panyaza-lesufi-fbdb09a1-6e0e-4006-bbb3-a90f17b22279
https://doi.org/10.2196/11254
http://www.ncbi.nlm.nih.gov/pubmed/30545807
https://doi.org/10.1038/s41746-022-00557-1
https://doi.org/10.1038/s41746-022-00557-1
http://www.ncbi.nlm.nih.gov/pubmed/35087160
https://doi.org/10.1177/2050312116666215
http://www.ncbi.nlm.nih.gov/pubmed/27635248
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1186/s13012-016-0437-z
https://doi.org/10.1186/s13012-016-0437-z
https://doi.org/10.1186/s13012-017-0550-7
http://www.ncbi.nlm.nih.gov/pubmed/28187747
https://doi.org/10.1186/s13012-022-01245-0
http://www.ncbi.nlm.nih.gov/pubmed/36309746
https://doi.org/10.1186/1748-5908-8-51
http://www.ncbi.nlm.nih.gov/pubmed/23663819
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1186/s12889-022-13508-y
http://www.ncbi.nlm.nih.gov/pubmed/35768861
https://doi.org/10.1016/j.sciaf.2021.e00759
https://doi.org/10.2196/50178
https://doi.org/10.2196/50178
http://www.ncbi.nlm.nih.gov/pubmed/40085834
https://doi.org/10.1093/heapol/czy052
http://www.ncbi.nlm.nih.gov/pubmed/30053034
https://apps.who.int/iris/bitstream/handle/10665/251458/9789241511360-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/251458/9789241511360-eng.pdf
https://doi.org/10.1186/s12913-024-10867-7
http://www.ncbi.nlm.nih.gov/pubmed/38605304
https://doi.org/10.4102/phcfm.v10i1.1746
http://www.ncbi.nlm.nih.gov/pubmed/30456963
https://medinform.jmir.org/2026/1/e73831


41. Cresswell K, Morrison Z, Crowe S, Robertson A, Sheikh A. Anything but engaged: user involvement in the context of a
national electronic health record implementation. Inform Prim Care. 2011;19(4):191-206. [doi: 10.14236/jhi.v19i4.814]
[Medline: 22828574]

42. Hartzler A, McCarty CA, Rasmussen LV, et al. Stakeholder engagement: a key component of integrating genomic
information into electronic health records. Genet Med. Oct 2013;15(10):792-801. [doi: 10.1038/gim.2013.127] [Medline:
24030437]

43. Xiong S, Lu H, Peoples N, et al. Digital health interventions for non-communicable disease management in primary
health care in low-and middle-income countries. NPJ Digit Med. Feb 1, 2023;6(1):12. [doi: 10.1038/s41746-023-00764-
4] [Medline: 36725977]

44. Hui CY, Abdulla A, Ahmed Z, et al. Mapping national information and communication technology (ICT) infrastructure
to the requirements of potential digital health interventions in low- and middle-income countries. J Glob Health. Dec 29,
2022;12:04094. [doi: 10.7189/jogh.12.04094] [Medline: 36579436]

45. Zharima C, Mhlanga S, Abdulla S, Goudge J, Griffiths F. What engagement strategies are useful in facilitating the
implementation of electronic health records in health care settings? a rapid review of qualitative evidence synthesis using
the normalization process theory. Digit Health. 2024;10:20552076241291286. [doi: 10.1177/20552076241291286]
[Medline: 39497787]

46. Voorheis P, Petch J, Pham Q, Kuluski K. Maximizing the value of patient and public involvement in the digital health
co-design process: a qualitative descriptive study with design leaders and patient-public partners. König LM, editor.
PLOS Digit Health. Oct 2023;2(10):e0000213. [doi: 10.1371/journal.pdig.0000213] [Medline: 37878566]

47. Bostan S, Johnson OA, Jaspersen LJ, Randell R. Contextual barriers to implementing open-source electronic health
record systems for low- and lower-middle-income countries: scoping review. J Med Internet Res. Aug 1,
2024;26:e45242. [doi: 10.2196/45242] [Medline: 39088815]

48. Rheeder R, Department of Moral Development of Society, Faculty of Theology, North-West University, Potchefstroom,
South Africa. Corruption in the public health sector in South Africa: a global bioethical perspective. SAJBL. Dec 31,
2021;14(3):79-83. [doi: 10.7196/SAJBL.2021.v14i3.693]

49. Zharima C, Griffiths F, Goudge J. Exploring the barriers and facilitators to implementing electronic health records in a
middle-income country: a qualitative study from South Africa. Front Digit Health. 2023;5:1207602. [doi: 10.3389/fdgth.
2023.1207602] [Medline: 37600481]

50. Fana TE, Goudge J. Managing under austerity: a qualitative study of management-union relations during attempts to cut
labour costs in three South African public hospitals. J Health Organ Manag. Mar 5, 2024;38(9):89-105. [doi: 10.1108/
JHOM-11-2022-0324] [Medline: 38448233]

51. Swanepoel PCF. The slippery slope to state capture: cadre deployment as an enabler of corruption and a contributor to
blurred party-state lines. Law Democr Dev. 2022;25(1):1-23. [doi: 10.17159/2077-4907/2021/ldd.v25.15]

52. Mcebisi J. South Africa needs these five fundamentals to change course and start rebuilding. Daily Maverick. 2022.
URL: https://www.dailymaverick.co.za/article/2022-10-21-south-africa-needs-these-five-fundamentals-to-change-
course-and-start-rebuilding/ [Accessed 2024-06-18]

53. Kulati P. South Africans are sick to death of persistent corruption by politicians. Daily Maverick. 2025. URL: https://
www.dailymaverick.co.za/opinionista/2025-07-21-south-africans-sick-to-death-of-persistent-corruption-by-politicians/
[Accessed 2025-07-28]

54. Coiera E. Building a national health IT system from the middle out. J Am Med Inform Assoc. 2009;16(3):271-273. [doi:
10.1197/jamia.M3183] [Medline: 19407078]

55. Cresswell KM, Worth A, Sheikh A. Comparative case study investigating sociotechnical processes of change in the
context of a national electronic health record implementation. Health Informatics J. Dec 2012;18(4):251-270. [doi: 10.
1177/1460458212445399] [Medline: 23257056]

56. Boudreau KJ. Let a Thousand Flowers Bloom? An Early Look at Large Numbers of Software App Developers and
Patterns of Innovation. Organization Science. Oct 2012;23(5):1409-1427. [doi: 10.1287/orsc.1110.0678]

57. Alzghaibi HA, Hutchings HA. Exploring facilitators of the implementation of electronic health records in Saudi Arabia.
BMC Med Inform Decis Mak. Dec 7, 2022;22(1):321. [doi: 10.1186/s12911-022-02072-5] [Medline: 36476224]

58. Fu H, Lai Y, Li Y, Zhu Y, Yip W. Understanding medical corruption in China: a mixed-methods study. Health Policy
Plan. Apr 11, 2023;38(4):496-508. [doi: 10.1093/heapol/czad015] [Medline: 36798965]

59. Kodali PB. Achieving universal health coverage in low- and middle-income countries: challenges for policy post-
pandemic and beyond. Risk Manag Healthc Policy. 2023;16:607-621. [doi: 10.2147/RMHP.S366759] [Medline:
37050920]

60. National policy on data and cloud (notice 2533 of 2024, government gazette no50741). Government of South Africa.
Republic of South Africa: Department of Communications and Digital Technologies; 2024. URL: https://www.gov.za/
sites/default/files/gcis_document/202406/50741gen2533.pdf [Accessed 2024-09-21]

JMIR MEDICAL INFORMATICS Zharima et al

https://medinform.jmir.org/2026/1/e73831 JMIR Med Inform 2026 | vol. 14 | e73831 | p. 16
(page number not for citation purposes)

https://doi.org/10.14236/jhi.v19i4.814
http://www.ncbi.nlm.nih.gov/pubmed/22828574
https://doi.org/10.1038/gim.2013.127
http://www.ncbi.nlm.nih.gov/pubmed/24030437
https://doi.org/10.1038/s41746-023-00764-4
https://doi.org/10.1038/s41746-023-00764-4
http://www.ncbi.nlm.nih.gov/pubmed/36725977
https://doi.org/10.7189/jogh.12.04094
http://www.ncbi.nlm.nih.gov/pubmed/36579436
https://doi.org/10.1177/20552076241291286
http://www.ncbi.nlm.nih.gov/pubmed/39497787
https://doi.org/10.1371/journal.pdig.0000213
http://www.ncbi.nlm.nih.gov/pubmed/37878566
https://doi.org/10.2196/45242
http://www.ncbi.nlm.nih.gov/pubmed/39088815
https://doi.org/10.7196/SAJBL.2021.v14i3.693
https://doi.org/10.3389/fdgth.2023.1207602
https://doi.org/10.3389/fdgth.2023.1207602
http://www.ncbi.nlm.nih.gov/pubmed/37600481
https://doi.org/10.1108/JHOM-11-2022-0324
https://doi.org/10.1108/JHOM-11-2022-0324
http://www.ncbi.nlm.nih.gov/pubmed/38448233
https://doi.org/10.17159/2077-4907/2021/ldd.v25.15
https://www.dailymaverick.co.za/article/2022-10-21-south-africa-needs-these-five-fundamentals-to-change-course-and-start-rebuilding/
https://www.dailymaverick.co.za/article/2022-10-21-south-africa-needs-these-five-fundamentals-to-change-course-and-start-rebuilding/
https://www.dailymaverick.co.za/opinionista/2025-07-21-south-africans-sick-to-death-of-persistent-corruption-by-politicians/
https://www.dailymaverick.co.za/opinionista/2025-07-21-south-africans-sick-to-death-of-persistent-corruption-by-politicians/
https://doi.org/10.1197/jamia.M3183
http://www.ncbi.nlm.nih.gov/pubmed/19407078
https://doi.org/10.1177/1460458212445399
https://doi.org/10.1177/1460458212445399
http://www.ncbi.nlm.nih.gov/pubmed/23257056
https://doi.org/10.1287/orsc.1110.0678
https://doi.org/10.1186/s12911-022-02072-5
http://www.ncbi.nlm.nih.gov/pubmed/36476224
https://doi.org/10.1093/heapol/czad015
http://www.ncbi.nlm.nih.gov/pubmed/36798965
https://doi.org/10.2147/RMHP.S366759
http://www.ncbi.nlm.nih.gov/pubmed/37050920
https://www.gov.za/sites/default/files/gcis_document/202406/50741gen2533.pdf
https://www.gov.za/sites/default/files/gcis_document/202406/50741gen2533.pdf
https://medinform.jmir.org/2026/1/e73831


61. Gordon T, Booysen F, Mbonigaba J. Socio-economic inequalities in the multiple dimensions of access to healthcare: the
case of South Africa. BMC Public Health. Mar 4, 2020;20(1):289. [doi: 10.1186/s12889-020-8368-7] [Medline:
32131787]

62. Pillay Y, Motsoaledi PA. Digital health in South Africa: innovating to improve health. BMJ Glob Health. 2018;3(Suppl
2):e000722. [doi: 10.1136/bmjgh-2018-000722] [Medline: 29713513]

63. Kim KK, Backonja U. Digital health equity frameworks and key concepts: a scoping review. J Am Med Inform Assoc.
May 1, 2025;32(5):932-944. [doi: 10.1093/jamia/ocaf017] [Medline: 39936843]

Abbreviations
CFIR: Consolidated Framework for Implementation Research
DHIS: District Health Information Software
E-tick: electronic tick register
EHR: electronic health record
HPRS: Health Patient Registration System
NDHS: National Digital Health Strategy

Edited by Arriel Benis; peer-reviewed by Kola Adegoke, Yuanchia Chu, Zheyuan Zhang; submitted 13.Mar.2025; final
revised version received 29.Oct.2025; accepted 16.Nov.2025; published 12.Jan.2026

Please cite as:
Zharima C, Griffiths F, Goudge J
Exploring Factors Associated With the Stalled Implementation of a Ground-Up Electronic Health Record System in South
Africa: Qualitative Insights From the E-Tick Case Study Using the Consolidated Framework for Implementation Research
(CFIR)
JMIR Med Inform 2026;14:e73831
URL: https://medinform.jmir.org/2026/1/e73831
doi: 10.2196/73831

© Campion Zharima, Frances Griffiths, Jane Goudge. Originally published in JMIR Medical Informatics (https://medin-
form.jmir.org), 12.Jan.2026. This is 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 JMIR Medical Informatics, is properly cited. The complete biblio-
graphic information, a link to the original publication on https://medinform.jmir.org/, as well as this copyright and license
information must be included.

JMIR MEDICAL INFORMATICS Zharima et al

https://medinform.jmir.org/2026/1/e73831 JMIR Med Inform 2026 | vol. 14 | e73831 | p. 17
(page number not for citation purposes)

https://doi.org/10.1186/s12889-020-8368-7
http://www.ncbi.nlm.nih.gov/pubmed/32131787
https://doi.org/10.1136/bmjgh-2018-000722
http://www.ncbi.nlm.nih.gov/pubmed/29713513
https://doi.org/10.1093/jamia/ocaf017
http://www.ncbi.nlm.nih.gov/pubmed/39936843
https://medinform.jmir.org/2026/1/e73831
https://doi.org/10.2196/73831
https://medinform.jmir.org
https://medinform.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://medinform.jmir.org/
https://medinform.jmir.org/2026/1/e73831

	Exploring Factors Associated With the Stalled Implementation of a Ground-Up Electronic Health Record System in South Africa: Qualitative Insights From the E-Tick Case Study Using the Consolidated Framework for Implementation Research (CFIR)
	Introduction
	Overview
	Background
	Consolidated Framework for Implementation Research (CFIR)

	Methods
	Participants and Sampling
	Data Collection and Management
	Data Analysis
	Ethical Considerations

	Results
	Overview
	Origins and Purpose of the E-Tick: Innovation and Individuals Domains (2015-2017)
	Initial Development of E-Tick System: Inner Setting and Individual Domains (2017-2019)
	Piloting and Expansion: Inner Setting and Implementation Process Domains (2019-2020)
	Halt and Barriers to Scale Up and Institutionalization: Outer Setting Domain (2021)
	Broader Context (Outer Setting Domain)

	Discussions
	Principal Findings
	Innovation
	Individuals
	Inner Setting
	Implementation Process
	Outer Setting
	Implications for Policy and Practice
	Limitations
	Conclusions



