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Abstract

Background: Hypertension affects 31% of the global adult population. AI-based chatbots may support self-management of
hypertension and other chronic disorders. CHAMP (CHronic diseAse Management Program) is a digital health intervention to
support chronic disease self-management, that consists of a patient-facing chatbot and an AI-augmented Clinical Decision
Support System, linked to electronic medical records.

Objective: This project aims to optimize the deployment of CHAMP across primary care centers by developing implementation
strategies and pilot-testing their appropriateness and effectiveness.

Methods: We report 3 interlinked studies: (1) Rapid overview of reviews to evaluate the factors influencing the implementation
of mHealth and chatbot interventions in healthcare settings, and the strategies and processes used to implement them. We will
follow Cochrane’s methodology for rapid reviews. We will use the Consolidated Framework for Implementation Research
(CFIR) and the Unified Theory of Acceptance and Use of Technology (UTAUT) frameworks to analyze the data. (2) Formative,
multi-method, qualitative study, to inform the state of CHAMP deployment to date, the organizational structure of primary care
centers, and the barriers and facilitators influencing the implementation and scale up of CHAMP in primary care centers. We will
interview members of the CHAMP development and initial implementation team, healthcare providers, primary care centers
leadership and patients who are using, and not using CHAMP; and conduct 1-day onsite visits to primary care centers. The
findings from these studies and the overview of reviews will inform a process map to outline the patient journey and map the
barriers and facilitators influencing the implementation of CHAMP. (3) Development of a set of implementation strategies to
effectively implement CHAMP using the Expert Recommendations for Implementing Change (ERIC) taxonomy to define the
implementation strategies, and the Action, Actor, Context, Target, Time (AACTT) framework to define the strategy
implementation processes. We will also assess the readiness for change of the healthcare providers and leadership working in the
primary care centers, and, leveraging behavioral science, we will test variations of the chatbot’s messages to increase patient
engagement with the chatbot.

Results: To date, the overview of reviews (Study 1) protocol has been registered in PROSPERO, we have completed the
screening of title and abstracts and are currently in the full-text screening phase.  For Study 2, we obtained ethics approval and
conducted the semi-structured interviews with healthcare providers, primary care centers leadership and members of the
CHAMP development and initial implementation team. We are awaiting IRB approval to start the interviews with patients.

Conclusions: The results from these studies will inform the further implementation and scale up of CHAMP across primary care
centers in Singapore. The successful implementation of digital health interventions to support self-management of chronic
disorders may improve healthcare delivery without further straining healthcare systems. Clinical Trial: The rapid overview of
reviews has been registered in PROSPERO (CRD42024613653) on 2 December 2024.
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Abstract

Background

Hypertension  affects  31%  of  the  global  adult  population.  AI-based  chatbots  may  support  self-
management of hypertension and other chronic disorders. CHAMP (CHronic diseAse Management
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Program) is a digital health intervention to support chronic disease self-management, that consists of
a patient-facing chatbot and an AI-augmented Clinical Decision Support System, linked to electronic
medical records. 

Objective

This project aims to optimize the deployment of CHAMP across primary care centres by developing
implementation strategies and pilot-testing their appropriateness and effectiveness.

Methods 

We report 3 interlinked studies: (1) Rapid overview of reviews to evaluate the factors influencing the
implementation of mHealth and chatbot interventions in healthcare settings, and the strategies and
processes used to implement them. We will follow Cochrane’s methodology for rapid reviews. We
will use the Consolidated Framework for Implementation Research (CFIR) and the Unified Theory
of Acceptance and Use of Technology (UTAUT) frameworks to analyse the data. (2)  Formative,
multi-method,  qualitative  study,  to  inform  the  state  of  CHAMP  deployment  to  date,  the
organizational  structure  of  primary  care  centres,  and the barriers  and facilitators  influencing the
implementation and scale up of CHAMP in primary care centres. We will interview members of the
CHAMP development and initial implementation team, healthcare providers, primary care centres
leadership and patients who are using, and not using CHAMP; and conduct 1-day onsite visits to
primary care centres. The findings from these studies and the overview of reviews will inform a
process  map to outline  the  patient  journey and map the  barriers  and facilitators  influencing the
implementation of CHAMP. (3)  Development of a set of  implementation strategies to effectively
implement CHAMP using the Expert Recommendations for Implementing Change (ERIC) taxonomy
to  define  the  implementation  strategies,  and the  Action,  Actor,  Context,  Target,  Time (AACTT)
framework to define the strategy implementation processes. We will also assess the readiness for
change  of  the  healthcare  providers  and  leadership  working  in  the  primary  care  centres,  and,
leveraging behavioural science, we will test variations of the chatbot’s messages to increase patient
engagement with the chatbot.

Results

To date, the overview of reviews (Study 1) protocol has been registered in PROSPERO, we have
completed the screening of title and abstracts and are currently in the full-text screening phase.  For
Study 2, we obtained ethics approval and conducted the semi-structured interviews with healthcare
providers,  primary care centres leadership and members of the CHAMP development and initial
implementation team. We are awaiting IRB approval to start the interviews with patients.

Conclusions

The results from these studies will inform the further implementation and scale up of CHAMP across
primary care centres in Singapore. The successful implementation of digital health interventions to
support  self-management  of  chronic  disorders  may  improve  healthcare  delivery  without  further
straining healthcare systems.
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Protocol registration

The  rapid  overview  of  reviews  has  been  registered  in  PROSPERO  (CRD42024613653)  on  2
December 2024.

Keywords

chatbots,  artificial  intelligence,  digital  health,  hypertension,  chronic  disease  management,
implementation science, barriers, facilitators, implementation strategies

Introduction

Hypertension is a leading risk factor for cardiovascular disease worldwide [1]. It is estimated that
hypertension affects  around 31% of the global  adult  population [2],  and a  similar  proportion of
people in Singapore, an island state in South East Asia [3]. Despite this high prevalence, around half
of  affected people are  not  aware of their  condition [3,4].  Furthermore,  of  people with a  known
diagnosis of hypertension, around 25% percent are not treated, and two thirds of people receiving
treatment are not well controlled [3-5]. Home blood pressure monitoring (HBPM) is an important
component of effective treatments of hypertension [6-11], it is associated to improved blood pressure
control  [7,10,11],  and it  is  cost-effective  [12].  However,  high-quality  implementation  of  HBPM
remains  problematic.  Recent  studies  reported  a  prevalence  of  HBPM  among  individuals  with
hypertension to be around 50% [12,13]. 
The use of Artificial Intelligence (AI)-based chatbots in healthcare settings is increasing, and has the
potential  to enhance healthcare delivery while decreasing costs.  AI-based chatbots could support
self-management of chronic disorders, such as real-time monitoring, supporting patient education
and clinical decision support, and offer personalized services to patients and healthcare providers
(HCPs)  [14,15].  Recent  systematic  reviews  offer  preliminary  evidence  that  AI-based  chatbots
promote  healthy  lifestyle  change  [16-19],  smoking  cessation  [20,21],  and  self-management  of
chronic  disorders  [6,15,22].  Additionally,  HCPs  [23]  and patients  [24-26]  seem to  find chatbots
acceptable and would be willing to use them, particularly if they complement clinical care [26], and
are not used for severe conditions [26,27]. 

CHAMP (CHronic  diseAse  Management  Program)  is  a  recently  developed  digital  health
intervention that aims to provide chronic disease management support to HCPs and patients. The
intervention  consists  of  a  patient-facing  chatbot  deployed  in  WhatsApp®,  a  popular  messaging
platform, and an AI-augmented Clinical Decision Support System that is linked to electronic medical
records (Figure 1). The current version of the chatbot sends regular reminders to patients to measure
their  blood pressure,  share their  readings and provides  advice on follow-up actions if  the blood
pressure readings are outside the normal range for the patient. Future  versions of CHAMP aim to
include self-monitoring support for diabetes, hyperlipidaemia, and other chronic disorders.  These
reminders  will  incorporate  insights  from behavioural  science  to  deliver  messages  (e.g.,  lifestyle
advice) that are meaningful, personalised, and timely to encourage self-monitoring. CHAMP was
developed within a large, academic health system serving the population of Western Singapore, and
is  currently  being  initially  implemented  in  government  funded  primary  care  centres  within  the
academic health system. However, implementation and scale-up of CHAMP across a large number of
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primary  care  centres,  requires  a  systematic,  evidence-based  approach  to  ensure  the  system  is
effectively integrated into existing workflows within the health system, and that patients are able and
willing to use CHAMP.

Figure 1: Diagrammatic view of CHAMP chatbot interface and functionalities (CHAMP = CHronic
diseAse Management Program)

This proposal outlines three interlinked research studies on the implementation and evaluation of
CHAMP for hypertension self-monitoring in the Western Singapore region. This research tests the
overall hypothesis that CHAMP’s deployment is feasible and can be optimised at scale, such that it
will benefit primary care centre operations by streamlining the management of patients with high
blood  pressure.  The  research  aims  to  optimize  the  deployment  of  CHAMP across  primary  care
centres  in  Western  Singapore  by  developing  implementation  strategies  and  pilot-testing  their
appropriateness and effectiveness.

Methods 

This project consists of three interlinked studies, as described in the sections below.

Study 1: Rapid evidence review 

Study aims

This  rapid  review  aims  to  assess  the  factors  that  influence  the  implementation  of  mHealth
interventions  in  healthcare  settings,  and  the  implementation  strategies  and  processes  used  to
implement them. Specifically, we will focus on the factors, strategies and processes influencing the
implementation of  conversational  agents  (or  chatbots)  for  chronic  disease  self-management.  The
research questions guiding this review are: 

1. What  are  the  barriers  and  facilitators  influencing  the  adoption  and  implementation  of
conversational agents (or chatbots) for chronic disease management in healthcare settings?

2. What  implementation  strategies  are  currently  used  to  facilitate  the  adoption  and
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implementation of the conversational agents (or chatbots) in healthcare settings?
3. What are the processes used to implement and evaluate these interventions?

Methods

This review will follow Cochrane Rapid Reviews Methods Group [28] methodology. We will register
our review protocol in PROSPERO.

Search strategy

We will develop a comprehensive, yet focused, search strategy combining terms from three concepts:
conversational  agents;  implementation  strategies;  and chronic  diseases.  The last  concept  will  be
refined according to the number of retrieved papers to focus just on cardiovascular disease. The
search will be restricted to evidence synthesis studies using a validated search filter [29]. Appendix 1
presents the Medline search strategy. The searches will be conducted in Medline, Embase and Web of
Science. 

Eligibility criteria

This  rapid  review will  include  evidence  synthesis  studies,  such  as  systematic  reviews,  scoping
reviews and mapping reviews; and non-systematic literature reviews. Papers reporting on primary
studies, protocols, editorials, conference abstracts, or letters to the editor will be excluded.  We will
limit our search to articles in English, published since 2014.

Study eligibility for inclusion in the review will be defined according to the PICOS framework:
Population: people with chronic disorders such as hypertension, cardiovascular disease, diabetes,
hypercholesterolemia, etc. 
Interventions:  we  will  include  studies  involving  mHealth  interventions,  such  as  conversational
agents (or chatbots) or apps delivered using a mobile digital device such as a smartphone, tablet
computer or wearable device. 
Outcomes: the included studies will report any of the following outcomes:

1. Barriers and facilitators influencing the implementation of conversational agents
2. Implementation strategies used in the implementation of conversational agents 
3. Processes and process adaptations leading to the implementation of conversational agents

Setting:  We  will  include  studies  describing  interventions  delivered  in  any  healthcare  setting,
including community or primary healthcare facilities, the outpatient clinics of general or specialist
hospitals, and secondary and tertiary healthcare institutions.

Data collection and analysis

The results of the database searches will be uploaded to EndNote 21 and duplicate citations will be
removed. The resulting library will be uploaded to Rayyan, a web-based tool developed to facilitate
screening of articles for systematic reviews [30]. The screening process will include two phases: title
and abstract  and full-text  screening.  Following rapid review methodology,  the  screening will  be
initially conducted by two reviewers working in parallel (10-20% of the library) to standardize the

https://preprints.jmir.org/preprint/72942 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Martinengo et al

screening process and agree on eligibility criteria. Subsequent screening will be conducted by one
reviewer. 

Data from the included studies will be extracted in a Microsoft Excel form developed by the research
team. Two reviewers, working independently and in parallel, will extract data for about 10% of the
included studies to pilot the data extraction form and standardize data extraction. Subsequently, data
extraction will be performed by one reviewer. The data extraction form will be informed by two
frameworks:  the  Consolidated  Framework  for  Implementation  Research  (CFIR)  [31,32]  and  the
Unified Theory of Acceptance and Use of Technology (UTAUT) [33]. CFIR [31] is a widely used
framework in implementation science to determine the contextual factors influencing implementation
[32].  UTAUT [33]  is  an  encompassing  framework widely  used  in  digital  health  to  evaluate  the
factors influencing the adoption of digital health interventions. Figure 2 describes the components of
each framework.

Figure 2: Components of the Consolidated Framework for Implementation Research (CFIR) and the
Unified Theory of Acceptance and Use of Technology (UTAUT) frameworks – to be used to code
retrieved evidence in Study 1

Data analysis will follow framework analysis methodology [34]. We will use CFIR and UTAUT to
develop the framework that will guide data coding. We will follow a deductive coding approach for
data analysis. Two reviewers (the first two authors) will perform the data analysis independently and
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in parallel. Reviewers will meet regularly to revise their findings and discuss any disagreements. If
the reviewers are not able to reach consensus, a third reviewer (last author) will act as an arbiter.

Study 2: Formative, multi-method, qualitative study 

Study aims

This study aims to assess the state of CHAMP deployment to date, the organizational structure of the
primary care centres implementing CHAMP, and the perceived barriers and facilitators that may
influence  the  implementation  and scale  up  of  CHAMP.  We will  address  the  following research
questions: 

1. What  are  the  barriers  and  facilitators  influencing  the  adoption  and  implementation  of
CHAMP in the primary care centres where the chatbot has been implemented at the time of
the study?

2. What are the processes and implementation strategies used in the primary care centres to
implement CHAMP to-date?

3. What were the most effective and locally appropriate strategies used to implement CHAMP
in the primary care centres?

Methods

This  study will  comprise  two complementary  methods:  semi-structured  interviews  with  relevant
stakeholders, and 1-day site visits to carry out in-site observation. This study requires ethics approval
from two boards, and it is currently under review by Singapore’s Ethics and Compliance Online
System (ECOS), and has been reviewed (and approved) by the National University of Singapore
Institutional Review Board (NUS-IRB-2024-669). The findings from this study, taken together with
the Study 1 results, will be used to develop an implementation process map.

1. Semi-structured interviews

1. Study population: we aim to interview the following stakeholders: 
a. Members of the development and initial implementation team that developed and led

the initial deployment in primacy care centres of CHAMP
b. Primary care centres leadership
c. Healthcare providers,  including general  practitioners and care managers  who are

participating, and not participating in CHAMP’s roll-out
d. Patients who agreed and did not agree to sign up to the service.

2. Sample size:  We will aim to recruit between 5-10 healthcare providers, 5-10 patients, 3-5
members of the primary care centres leadership, and members of the CHAMP development
and initial implementation team. The total number of interviewees will be determined by the
eligible population (healthcare providers and members of the CHAMP team) and by reaching
thematic saturation [35,36] (patients).

3. Participants  recruitment:  we  will  use  different  recruitment  modalities  according  to  the
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participants’ group: 
a. Members of the CHAMP development and initial  implementation team, healthcare

providers and primary care centres leadership  will be invited to participate in the
interview via  email.  The place,  time and modality  (face-to-face  or  virtual)  of  the
interview will be agreed with the participant prior to the interview. We will aim to
interview healthcare providers involved, and not involved in patient recruitment for
CHAMP. 

b. Patients currently  enrolled CHAMP  will  receive  a  message  via  the  CHAMP’s
WhatsApp channel enquiring their willingness to participate in research associated to
CHAMP.

c. Patients who are not enrolled in CHAMP will be recruited face-to-face during their
regular check-up visits at the primary care centre

4. Procedure: we will conduct 1-to-1, semi-structured interviews following an interview guide.
Interviews are estimated to last  30-45 mins and will  be digitally recorded for subsequent
analysis.  The  interviews  will  have  a  retrospective  focus  to  try  to  understand  CHAMP’s
implementation  process  to-date,  lessons  learnt,  and  the  factors  that  influenced  its
implementation. 

The interviews will be developed by the research team and will be based on CFIR [31] and
the UTAUT [33]. Appendix 2 presents the interview guides. These guides will be subjected to
initial, piloting with 1-2 participants, to ensure content and context relevance, feasibility and
suitable flow of questions. The topic guides will be subsequently edited, if and as required,
prior to full deployment within the study.  

5. Data analysis: recordings of the interviews will be transcribed verbatim. The interview data
will be analysed using the framework analysis approach as outlined by Gale et al (2013) [34].
The  analysis  will  be  guided  by  CFIR [31]  and  UTAUT [33]  domains.  Two researchers
working independently and in parallel will deductively code the data using codes developed
in advance by the research team. If the interviews include relevant information that would not
fit the codebook, the researchers will inductively develop new codes. The researchers will
meet regularly during the data analysis process to discuss the codes and reach consensus on
the final themes. We will use NVivo v14.0 to code the data.

2. One-day site visit

We will conduct a series of observations in the primary care centres to assess the its structure,

staff:patient ratio, demographic of the patient population, number of research or implementation

projects the primary care insitution is currently involved with, and other relevant information,

complemented, if possible by informal interviews with the leadership team, administrators and

healthcare providers.

Concurrently,  we  will  aim  to  understand  the  current  implementation  workflow:  number  of
healthcare providers involved in CHAMP’s implementation, steps to enrol patients, type of HCP
(doctor,  care  manager)  enrolling  and  educating  patients  on  the  use  of  CHAMP,  duration  of
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enrolment/education procedure, provision of written materials to reinforce learning, etc. If possible,
the site visit will include the observation of ‘live’ patient enrolment into CHAMP. 

3. Process mapping

The information obtained in the two previous steps, and Study 1 (rapid evidence review), will be
used to develop a process map to outline the patient journey and map the barriers and facilitators
influencing the current deployment of CHAMP. We will use the Implementation Research Logic
Model (IRLM) [37] as a template to outline the process map. Once completed, the process map
will  be  shared  with  relevant  stakeholders  (analogous  to  the  groups  where  Study  2  interview
participants are drawn from) for inputs and further refinement.

The  iterative  development  of  the  process  map  will  assist  the  research  team  in  outlining  the
implementation  strategies,  mapping these  strategies  to  the  relevant  influencing factors  and the
proposed theories of change/mechanism of implementation. The process map will be revisited at
regular  intervals  during  Study  3  (see  section  below)  to  evaluate  the  progress  and  success  of
CHAMP implementation. To evaluate the implementation success, we will attempt to compare the
intended outcome/s of implementation, as outlined in the process map derived form Study 2, with
the actual results of implementation and how stakeholders evaluate the outcomes and success of
this exercise.

Study 3: Development of implementation strategies and implementation
of CHAMP in primary care centres

Study aims

In this study, we aim to develop a set of implementation strategies to effectively implement CHAMP
and evaluate the outcomes of implementation in the primary care centres.  The research questions
guiding this study are:

1. What is the readiness to change of HCPs and leadership teams at the primary care centres?
2. What are the most appropriate and effective strategies to implement CHAMP in the primary

care centres of Western Singapore?
3. How and what aspects of CHAMP can be improved to increase patients’ engagement with the

platform and ultimately, more positive health outcomes?
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Methods

1. Readiness to change assessment

1. Study  population:  we  will  include  the  following  stakeholders, leadership  teams  and
healthcare providers, including general practitioners and care managers working in chronic
disease  management  teams  in  primary  care  centres.  We will  invite  all  eligible  HCPs  to
participate  in  the  study,  and  aim  to  collect  responses  from at  least  50% of  the  eligible
population.  

2. Study  design:  readiness  to  change  will  be  assessed  using  two  brief  self-reported
questionnaires:

a. Organizational  Readiness  for Implementing Change (ORIC)  [38] is  a  reliable  and
valid questionnaire that evaluates readiness to change at an organizational level, by
assessing the concepts of change commitment and change efficacy. This measure is
based on Weiner’s [39] theory of the determinants and outcomes of organizational
readiness for change and consists of 12 statements rated using 5-point Likert scales.

b. Readiness Thinking Tool (or Readiness Monitoring Tool) [40,41] assesses readiness at
an organizational level. This validated tool contains a total of 19 elements grouped in
three constructs: motivation (6 elements), innovation-specific capacity (5 elements)
and general capacity (8 elements) – all rated 4-point Likert scales.

3. Participants recruitment and study procedure: participants will be invited to participate in
the study via email. The invitation email will contain a link to the surveys for the participants
to access if they agree to be part of the study.  

4. Data  analysis:  we  will  use  descriptive  statistics  to  analyse  the  data.  We  will  perform
subgroup analyses to determine the readiness for change in specific HCP groups (doctors,
care managers, nurses) and primary care centre leadership teams, and for HCPs working in
each of the primary care centres included in the study. The results of these assessments will
offer a perspective on the implementation context for CHAMP across sites and will be used
to design site-specific targeted implementation strategies to optimize the implementation and
scale-up of CHAMP.

2. Development of implementation strategies

The findings from studies 1 and 2, coupled with the readiness assessments above, will inform the
development of implementation strategies to enhance CHAMP’s implementation and scale-up. We
will  develop  a  set  of  evidence-informed,  pragmatic,  context-driven  implementation  strategies  to
address  barriers  and  enhance  facilitators  of  implementation.  We  will  use  the  Expert
Recommendations for Implementing Change (ERIC) taxonomy [42] to define the implementation
strategies,  and the Action,  Actor,  Context,  Target,  Time (AACTT) framework [43] to  define the
strategy implementation processes. The implementation strategies will be developed by the research
team in collaboration with the CHAMP development and implementation team and the HCPs in the
primary care centres. Examples of implementation strategies and how they could address specific
barriers are shown in Table 1.  The implementation strategies will  be presented in the form of a
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pragmatic research logic model booklet and will be used to guide subsequent implementation and
scale-up of CHAMP.

3. Leveraging on behavioural science

Effective implementation of evidence-based practice depends on behaviour change. In relation to
CHAMP, a key indicator of success rests on patients’ interactions with the chatbot and compliance
with  the  messages  (e.g.,  reminders  to  submit  BP,  lifestyle  advice)  it  conveys.  To  enable  this,
researchers  have  developed  numerous  frameworks  for  guiding  the  development,  design,  and
implementation of behaviour change interventions, two of which feature prominently in the public
health literature: (1) the Theoretical Domains Framework [44,45]; and (2) the Behaviour Change
Wheel [46]. 

Drawing on the  findings  of  Studies  1  and 2,  we will  employ these  two frameworks [45,46]  to
systematically test  variations of the chatbot’s messages in effectively engaging patients.  A meta-
analysis  Effective  implementation  of  evidence-based  practice  depends  on  behaviour  change.  In
relation to CHAMP, a key indicator of success rests on patients’ interactions with the chatbot and
compliance with the messages (e.g., reminders to submit BP, lifestyle advice) it conveys. To enable
this, researchers have developed numerous frameworks for guiding the development, design, and
implementation of behaviour change interventions, two of which feature prominently in the public
health literature: (1) the Theoretical Domains Framework [44,45]; and (2) the Behaviour Change
Wheel [46]. 

Drawing on the  findings  of  Studies  1  and 2,  we will  employ these  two frameworks [45,46]  to
systematically test  variations of the chatbot’s messages in effectively engaging patients.  A meta-
analysis  [47]  of  40  web-delivered  health  behaviour  change  programs  has  showed  that  tailored
interventions (e.g.,  personalization,  interactivity,  frequency,  convenience)  resulted in  significantly
better health outcomes as compared with control conditions at post-test and at follow-up. However,
what aspects to tailor with respect to CHAMP remains unknown. Hence, one of the aims of Study 3
is to improve the chatbot’s ability to engage with patients and through this, improve patients’ health
outcomes. This not only supports evidence-based practice, but also highlights the value of CHAMP
to clinicians, patients, and the larger community at large. [47] of 40 web-delivered health behaviour
change  programs  has  showed  that  tailored  interventions  (e.g.,  personalization,  interactivity,
frequency, convenience) resulted in significantly better health outcomes as compared with control
conditions at post-test and at follow-up. However, what aspects to tailor with respect to CHAMP
remains unknown. Hence, one of the aims of Study 3 is to improve the chatbot’s ability to engage
with patients and through this, improve patients’ health outcomes. This not only supports evidence-
based  practice,  but  also  highlights  the  value  of  CHAMP to  clinicians,  patients,  and  the  larger
community at large.  

Table 1: Examples of barriers that their associated implementation strategies based on the ERIC and
AACTT frameworks

Targeted
barrier

ERIC
Strategy

Actor Action Context Target Time
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Lack of clear
directive

from the top
management

Mandate
usage

Head of
Department

Mandates
use of

CHAMP

Primary
care

centre

HCPs
who will
prescribe
CHAMP

At
department

meeting

Clinical team
is not

familiar with
CHAMP

Conduct
ongoing
training

CHAMP
team

Conducts
workshop on

CHAMP
functionalitie

s

Primary
care

centre

HCPs
who will
prescribe
CHAMP

Before
launching

implementa
tion study

Patients
unsure about

enrolment

Involve
patients

HCPs who
will

prescribe
CHAMP

Empower
and activate
patients to

use CHAMP

Primary
care

centre
Patients

During
clinical

consultatio
n

Patients who
miss

submitting
BP readings

Intervene
with patients
to enhance
adherence

HCPs who
will

prescribe
CHAMP

Embed and
test

behavioural
levers

Reminder
messages

Patients

During
stipulated

self-
monitoring

period
Note: ERIC = Expert Recommendations for Implementing Change; AACTT = Action, Actor, Context,
Target, Time framework
 

Ethics and dissemination

Study  1  is  a  review of  published  literature  and  does  not  require  ethics  approval.  For  study  2,
interviews with the CHAMP development and initial implementation team, healthcare providers and
primary care centres leadership has been approved by the National University of Singapore (NUS)
Institutional Review Board (NUS-IRB-2024-669). For patients’ interviews and on-site visits, we are
awaiting approval by Singapore’s Ethics and Compliance Online System (ECOS). 
Findings from these studies will be shared with the funders and stakeholders involved in CHAMP’s
development,  including  patients  using  the  platform.  Research  findings  will  be  presented  at
conferences and published in relevant peer-reviewed journals.  

Results
To date,  the following aspects of the studies have been initiated: for Study 1, we registered the
protocol  in  PROSPERO  (CRD42024613653),  developed  the  search  strategy  and  conducted  the
search on 4th October 2024 in Medline, Embase, and Web of Science, retrieving 2,835 citations. After
deduplicating the library, we completed title and abstract screening, and are currently conducting the
full  text  screening.  For  study  2,  we  obtained  ethics  approval  for  the  interviews  to  healthcare
providers,  primary  care  centres  leadership  and CHAMP development  and initial  implementation
teams. We completed 31 semi-structured interviews. We are still pending ethics approval for patient
interviews and on-site visits. Readiness for change survey have started on 3rd February 2025 and data
collection is still ongoing. 
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Discussion
The results from these studies will inform the further implementation and scale up of CHAMP across
primary care centres in Singapore,  by providing relevant  contextual information to better  design
targeted implementation strategies that  aim to enhance the facilitators  and overcome the current
barriers  to  the  implementation  of  CHAMP.  The  successful  implementation  of  digital  health
interventions  to  support  the  self-management  of  chronic  disorders,  such  as  hypertension,  may
improve healthcare delivery without further straining healthcare systems.
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