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Abstract 

Introduction  In remote communities in the Greater Mekong Subregion, maintaining community-based malaria 
care is vital to achieving the goal of malaria elimination. This project aimed to collaborate with the community 
members and implementers of malaria and health programmes, our key stakeholders, to co-create engagement 
activities that promote the integration of community-based malaria activities that best fit the local context. This 
article describes the design, implementation and results of this co-creation process, and highlights key learnings 
and insights, enabling factors and challenges.

Method  In Buntharik district, Ubon Ratchathani province bordering Laos in northeastern Thailand, we adopted 
a co-creation framework to design and develop iterative and responsive engagement activities, and used a theory 
of change framework to outline the necessary steps and conditions to achieve the desired co-creation outcomes. 
Data were recorded in engagement logs, meeting minutes, observation notes, and participant evaluation to measure 
the results of engagement and extract key learnings from implementation.

Findings  Between April 2023 and June 2024, 36 in-person engagement activities were conducted with approxi‑
mately 550 participants, to co-create and evaluate locally-owned health education materials—the 2024 Buntharik 
health calendar—that integrates malaria information with priority local health issues. The co-created calendar offered 
one potential entry point to maintain malaria awareness in low transmission areas, but future initiatives ideally should 
secure additional funding sources to maintain the capacity of local health workers. We found that responding to local 
health concerns and expectations of the communities and stakeholders is the key enabler to co-creation. However, 
in the context of changing policy, careful thought about the range of scenarios in which co-creation is applied is cru‑
cial to plan for sustainability of the integration. Learning from the context of this engagement, new champions could 
emerge from involving additional stakeholders beyond those involved in malaria service implementation.
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Background
In the Greater Mekong Subregion (GMS), malaria still 
remains a public health threat particularly among com-
munities living in rural and remote areas and traveling to 
border forested areas [1]. Although, since 2014 the sub-
region has observed a significant decrease of malaria, 
91% reduction in cases 95% in mortality, maintaining 
community-level services remains crucial for detecting 
residual infections and responding to potential outbreaks 
[2, 3]. The effectiveness of community-based malaria ser-
vices depends on availability of human and commodity 
resources equipped to provide community-based diag-
nosis and treatment. Village malaria workers (VMWs) 
are at the heart of providing community-based malaria 
services in the subregion, with over 35,000 community-
level network of workers and volunteers embedded in 
endemic areas where the highest-risk populations reside 
[1, 4]. Recruited from local residents, VMWs have been 
trained to perform malaria testing and treatment as well 
as to lead or assist in community engagement and tar-
get interventions for malaria control and elimination [4]. 
As malaria rates decline in the GMS, the financial and 
supervisory support for VMWs, often from external part-
ners, is also declining, particularly in communities where 
malaria incidence is approaching zero. Discontinuing 
these services could reduce the uptake of malaria test-
ing and preventive measures, weakening surveillance and 
increasing the chance of outbreaks.

To intensify elimination efforts, local malaria services 
are typically managed through a vertical malaria pro-
gramme—a targeted, disease-specific control approach 
often operating independently of broader healthcare sys-
tems. In areas approaching elimination, these services 
could instead be integrated into primary care to sustain-
ably engage frontline health workers to deliver malaria 
services directly [5, 6]. Ideally, local primary care pro-
grammes would champion this strategy, assume respon-
sibility for VMWs, and potentially assign them additional 
roles addressing other local health needs. Local integra-
tion is, however, highly context-specific, with primary 
care facing competing priorities and a limited health-
care workforce that must allocate time and budget to 
other pressing matters [7–10]. To actualize this integra-
tion, question remains about whether VMWs and the 
community-based malaria services that they provide can 

be sustained in settings where malaria programmes are 
downsized.

The active participation of key stakeholders involved 
in the delivery and uptake of malaria services, especially 
the VMWs and the communities they serve, is crucial 
for exploring options for service integration in their con-
texts. Co-creation offers one approach to facilitating such 
participation. Embedded in a participatory process, co-
creation encourages relevant stakeholders to take part 
in defining problems and identifying solutions through 
ongoing dialogue and collaborative action [11]. In pub-
lic health, potential co-creators often include end-users, 
such as patients or target populations for interventions, 
stakeholders or those interested or involved in the health 
programme, and academics or researchers generating 
scientific evidence to support programme design [12]. 
This approach has become popular for solving complex 
problems in healthcare. However, evidence on co-crea-
tion in low-resource settings, particularly in the area of 
public health, is scarce. Several studies have identified 
challenges that arise from such initiatives, especially in 
low-and-middle-income countries (LMICs), around the 
issues of equity [13, 14] and systemic barriers embedded 
in implementing contexts [15].

In northeastern region of Thailand, where about 40 
malaria cases were recorded in 2024 compared to nearly 
15,000 nation-wide [16], researchers and local stake-
holders worked together to co-create approaches for 
integrating malaria services into primary care at the com-
munity level. This engagement project is an extension of 
the Regional Artemisinin-resistance Initiative or RAI3E 
operational research conducted in Thailand to dissemi-
nate the results of the formative research to our local 
stakeholders namely the community members, VMWs, 
and frontline health implementers at one of the study 
sites in Buntharik districk, Ubon Ratchathani Province—
a setting with declining malaria cases and shifting health 
priorities. This article (1) describes the design and imple-
mentation of the co-creation process and the results 
of co-creating a locally-owned information education 
communication tool which integrates malaria messag-
ing with broader health concerns, and (2) highlights the 
reflections, key lessons, and insights from the local stake-
holders and researchers on the enablers and challenges to 
integrate community-based malaria services.

Conclusion  Drawing from this stakeholder engagement work, the co-creation process showed strong potential 
for ensuring the sustainability of community-based health care in the context of declining awareness and advocacy, 
such as in the case of malaria elimination. The process and its learning can be adopted to any ongoing local collabo‑
rative partnership and future participatory action research and community-informed policy considerations.

Keywords  Malaria, Community health worker, Stakeholder engagement, Co-creation, Thailand
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Context of engagement
Buntharik is the province’s largest district by area and 
is located 92km from the provincial capital, Ubon Ratc-
jathani, with an estimated population of 68,405 [17]. 
Residents’ main livelihoods include agricultural activi-
ties, such as rice and cassava farming, and working in 
rubber plantations. In 2023, the province reported an 
average income per household of 20,969THB (approxi-
mately 630USD), which is lower than the national aver-
age of 27,352THB [18]. This is not uncommon among 
communities along international borders in Thailand, 
where income generating activities are more limited than 
in other areas [19]. Human and drug trafficking associ-
ated with cross-border migration remain pressing social 
issues in these border communities [20]. Located along 
the Thai-Lao-Cambodian border, Buntharik recorded 
the country’s highest malaria incidence rate during an 
outbreak in 2014 and is in the regional epicenter of arte-
misinin resistance, with 7,318 cases reported [21]. In this 
area, forest-going activities carry a high risk of malaria 
and are associated with the timber trade, patrols in bor-
der areas, and cross-border population movement [22, 
23]. Although malaria incidence has reduced substan-
tially [24], with only 10 and 6 cases reported in 2023 and 
2024 respectively, the area is still prone to outbreaks, as 
forest-going activities create potential hot spots of ongo-
ing transmission [25].

In Buntharik and elsewhere in Thailand, VMWs, a 
cadre of trained volunteers also known in Thailand as 
malaria post workers (MPs), have been tasked to deliver 
community-based malaria services. These include pro-
viding testing with rapid diagnostic testing (RDT), treat-
ment with anti-malarial drugs, and insecticide-treated 
nets to their patients and the population-at-risk in their 
communities. These workers are also a key component 
of the Regional Artemisinin-resistance Initiative (RAI), 
where the RAI-funded recipients, including the national 
programmes and civil society organizations (CSOs), 
expanded malaria services in remote border areas, 
improve surveillance, and train the workers to provide 
frontline care. In Thailand, MPs are primarily overseen 
by the Provincial Health Office (PHO) and work closely 
with a larger group of village health volunteers (VHVs), 
primary health units (PCU) or health promotion hospi-
tals (HPH) under primary care programme, to implement 
malaria control and surveillance activities. In town cen-
tres, malaria testing and treatment services are also avail-
able at Malaria Clinics (MC) under the vertical malaria 
programme and district hospitals under the general 
health system. Under the universal health care (UHC), 
Thai population receives free healthcare services, includ-
ing for malaria, at public health facilities. Migrant popu-
lation can access malaria services provided by MPs, MC, 

and CSO-operated clinics without fees; at other public 
health facilities, however, hospital charges may apply for 
the malaria and other services.

Mapping the co‑creation stakeholders
At the beginning of the engagement project, we 
approached the key stakeholders to disseminate the 
formative research results and invited them to take part 
with the project and throughout the co-creation process 
(Table  1). In our formative research, the stakeholders 
were mapped based on their roles in the malaria pro-
gramme and the primary care programme at different 
levels of implementation and across organisations. Our 
primary stakeholders included the MPs in all endemic 
villages in the district, their supervisors and programme 
manager at the provincial level, health workers at the 
HPHs and PCUs at sub-district level, and Buntharik 
community hospital (a public health facility providing 
general health services, including treatment for malaria 
patients, in Buntharik). Additional local representatives 
were selected to join the collaboration group: a malaria 
programme lead from Raks Thai Foundation; and Vec-
tor-borne Disease Unit and Center leads from the verti-
cal malaria programme, and district dengue surveillance 
and response team. Representatives and members of 
the malaria endemic communities within the catchment 
areas of the selected MPs, including forest goers and their 
families, village leaders, and VHVs, were also involved 
directly in the co-creation activities. We engaged closely 
with the teachers and the students aged 10–12 at Ban 
Nongmek school in the endemic community, and 
expanded our network to other local primary schools 
and pre-school facilities or children development cen-
tres in the communities. They were approached using the 
contact information from the previous studies and indi-
vidually consulted to confirm their participation. Sub-
sequently, a larger group of government officials, local 
residents, and the general public, were gradually invited 
to participate in a series of engagement activities target-
ing wider stakeholders. These secondary stakeholders 
included representatives from the local administration 
office (LAO) at sub-district level, community representa-
tives and members from non-endemic communities in 
Buntharik. Table  1 summarises the stakeholders, along 
with their roles in public health and in our co-creation 
activities.

The engagement was led by two local female research 
staff who are residents of Buntharik district (OP and SM), 
based at a research office in Buntharik hospital, a district 
hospital in Buntharik town centre. The office is embed-
ded in a clinic delivering services for HIV and tuberculo-
sis patients, referred to as a “special clinic” and separated 
from the main hospital buildings. The local team has been 
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working closely with a research physician (RRM) and 
two researchers (MJ and MS). Our previous studies on 
the assessment of VMW programmes across the Asia–
Pacific have suggested that malaria elimination efforts 
may be sustained through potential expansion of VMW 
roles beyond malaria across the Asia Pacific [26, 27] and 
integration of their roles into primary care in Thailand, 
with the emphasis on tailoring integration to the local 
context [9]. To explore these options, the team initiated 
this public engagement initiative, with Buntharik hos-
pital and the Provincial Health Office as key collaborat-
ing partners, and with the support of the Bioethics and 
Engagement team at the Bangkok-based Mahidol-Oxford 
Tropical Medicine Research Unit (MORU).

The design of engagement
The project followed a concept of co-creation in commu-
nity-based health services [28], which outlines a process 
of knowledge creation between academics and practi-
tioners that could lead to translation of knowledge into 
practice. The concept has been utilised as an approach to 
design interventions and knowledge creation by focus-
ing the process around human experience of patients, 
service users, and practitioners, and the management of 
their dynamic relationships in complex health systems, 
resulting in an effective approach in targeting the devel-
opment of health services for patients and capacity build-
ing for providers, or improvement of services for specific 

population groups [28]. In this project, we adopted the 
operational definitions and values of co-creation to guide 
the design of our engagement activities [11]. To facilitate 
the evaluation, we also adapted and added the concept 
of co-learning [29]. With this approach, the engagement 
was conducted in three stages—co-designing, co-produc-
ing, and co-learning—whereby the learning took place at 
every stage of the framework, building on interim out-
puts from the previous stage (Table 2).

The engagement process
In the co-design phase (Fig.  1) we identified and con-
sulted with our primary stakeholders on the design of 
the engagement activities through consultation meet-
ings and brainstorming workshops. The interim outputs 
were the identification of MP’s malaria and non-malaria 
roles, local health concerns and priorities, and poten-
tial engagement channels (specifically, target stakehold-
ers and their locations within the communities). These 
interim outputs outlined the entry point to integrate 
malaria activities into primary care, by leveraging the 
embedded roles of MPs as community-based health 
communicators to utilise Information, Education, and 
Communication (IEC) tools integrating information on 
malaria and other local health priorities to raise aware-
ness and promote preventative behaviours in their com-
munities. Past malaria health education materials used or 
produced by the national malaria programme tended to 

Table 1  Characteristics of our stakeholders and roles in public health and roles in the co-creation process

Stakeholders Roles in public health Roles in co-creation process

Primary stakeholders

 Malaria programme workers Malaria post (MP) workers and malaria programme staff 
and managers at multiple implementation levels who 
have direct roles in providing and overseeing malaria 
services and interventions including testing and treat‑
ment, surveillance and response, and control activi‑
ties. CSO directly implementing malaria programmes 
was also invited

- Consulted on project design
- Invited as collaborator
- Participation in brainstorming and dissemination meet‑
ings
- Co-implementation and participation public campaigns
- Direct evaluation of the project

 Healthcare workers Medical professionals, nurses, and primary care unit 
(PCU) workers in the public health facilities who have 
direct roles in providing and overseeing primary health 
care including outreach and facility-based services

 Endemic communities Members of malaria endemic communities which 
include at-risk populations such as forest goers and their 
family members, farmers, village health volunteers (VHV), 
village chiefs, village committee members, teachers, 
students

Secondary stakeholders

 Non-health programme Government staff and representative of local organisa‑
tions overseeing public services and welfare

- Participation in dissemination meeting
- Participation in public campaigns
- Direct and indirect evaluation of the project via an online 
platform
- Recipients of and participation in the online calendar 
via the “Line” messenger application

 Non-endemic communities Members of communities beyond endemic areas, adult 
patients at community hospitals, teachers, students

 General population Members of the public with interest in public health 
and the project
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focus on a single disease and were used to inform popu-
lations-at-risk when they sought care with MPs, or when 
MPs performed active screening within the communities. 
Considering the seasonal epidemiology of diseases and 
their associated risks with local socioeconomic activities, 
IEC tools integrating information about multiple diseases 
can help both at-risk populations and a wider group of 
community members stay informed on health issues they 
are at risk of and how to prevent and recognise them at 
critical times, for example, prior to their forest travel. 
From initial consultation, this entry point also presented 

an opportunity to mobilise local resources for malaria 
from local authorities interested in using or adapting 
the tool further with other existing disease programmes. 
The engagement team and our local stakeholders, hence, 
decided on compiling and delivering health information 
in the form of a yearly calendar. Inputs on seasonality and 
local risks were gathered from the MPs and health work-
ers in the brainstorm workshops, and the community 
members in the village meetings.

In the co-producing phase, local communities, spe-
cifically those within the catchment areas of MPs, were 

Table 2  Conceptual framework for co-creation (adapted from Vargas et al. [11]; Haraldseid-Driftland et al. [29])

Concept Description and our focus

Co-creation ▪ A collaborative process, where diverse stakeholders work together across all phases—from identifying the problem and developing 
solutions to implementing and evaluating them
▪ The process involves engaging relevant stakeholders who actively provide information interact across multiple channels, and create 
value throughout the process with possible outcome of a good or service from the views of diverse stakeholders

Co-design ▪ Stakeholders collaborate identify pre-specified problem. The process involves gaining insights from the stakeholders to create new 
plans and lead development of activities
▪ In this process, we identify the stakeholders and collaboration channels, and define the problem we aim to solve

Co-production ▪ Stakeholders collaboratively act on such solutions with a focus on making the most efficient use of available resources and assets. 
The process involves listening to users and providers to enhance the value of good or service
▪ In this process, we engage stakeholders to design potential solutions to the defined problem, pilot them, and disseminate

Co-learning ▪ A collaborative learning process by identifying enablers and barriers to achieving the outcomes of co-creation
▪ The process engages stakeholders engage to share learning from implementation of activities to improve process and quality 
of good or service
▪ In this process, we integrate learning with our stakeholders throughout the evaluation and assessment of the piloted solutions 
and the co-creation process

Fig. 1  The design and process of engagement activities
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invited to reevaluate the list of identified health priori-
ties and the IEC template in order to ensure the com-
prehensiveness and usability of the calendar. This was 
conducted through townhall meetings comprising of 
village chiefs, members of the village committee, VHVs, 
and adult members of the communities. We subsequently 
co-hosted a one-day school health camp at the afore-
mentioned local public primary school to co-produce 
IEC materials on malaria and dengue. Both of these were 
highly prioritised for disease surveillance among school 
children at the time. A local artist was engaged to design 
and produce the calendar, incorporating inputs from the 
communities, students and teachers at the school in Bun-
tharik district (for full calendars of the project, please see 
https://​doi.​org/​10.​5281/​zenodo.​15775​272).

In the co-learning phase, we facilitated a series of evalu-
ation activities to extract the learnings and key reflection 
from the stakeholders and wider community members. 
The first co-learning activity took place at a one-day dis-
semination workshop. Here, our key stakeholders in the 
malaria programme, including MPs and direct imple-
menters of the malaria programme at local and national 
levels, shared their perceptions and updates on the 
malaria situation to engage non-malaria programmes 
on malaria elimination strategy. This was followed by a 
co-prioritisation activity, where participants identified 

and prioritised malaria-related activities they perceived 
should be continued onsite. Printed calendars were also 
disseminated to be used and shared within their organi-
sations and communities. Through feedback from our co-
creation partners, the electronic forms of the calendars 
were produced and shared online along with monthly 
health information via a popular and locally used com-
munication platform and the messenger app ‘Line’. We 
set up a ‘Line’ official account (Line: @961xbdww) to 
engage with participants beyond our primary stakehold-
ers. Additional activities implemented on the messenger 
app included online quizzes featuring monthly health 
information, which helped to continuously expand stake-
holder engagement over time. Over a period of 6 months, 
we tracked engagement with this online platform along 
with feedback and observations collected by our local 
team during the follow-up visits in the communities and 
with the partners (Fig. 2).

Evaluating the engagement process
Throughout the project, data was recorded in the 
form of engagement logs, meeting minutes, obser-
vation notes, and participant evaluation through 
questionnaire-based surveys and interviews. During 
engagement activities, photographs and outputs from 
groupwork were documented and incorporated in our 

Fig. 2  a–f Images from co-creation, dissemination and evaluation activities: (a) mapping the roles of MPs and identifying local health needs, (b) 
students producing and presenting the co-created IEC materials, (c) stakeholders working together to prioritise locally-demanded malaria activities, 
(d) set-up and utilisation of health calendars in a community and health centre, (e) public campaigns at various communal spaces and online 
platform via Line, and (f) follow-up use of the IEC tool during health education sessions in classrooms and among MPs and VHVs

https://doi.org/10.5281/zenodo.15775272
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reflection and debriefing sessions. Throughout the 
project period, the engagement team met on a weekly 
basis to plan and review the project. Table 3 describes 
data sources collected from each activity and through-
out the project, incorporating qualitative data derived 
from observational records, and quantitative data from 
engagement logs and participant evaluations.

Data was primarily extracted to measure the prede-
termined indicators and evaluate the extent to which we 
were able to achieve our outcomes. Subsequently, the 
team reviewed these evaluation results and extracted 
key learnings and enablers of successful co-creation 
activities. This reflective exercise also facilitated our 
recognition and analysis of the challenges arising from 
the co-creation process, the contextual health system 
conditions, and the policy issues at play throughout the 

project implementation in order to inform subsequent 
initiatives at site and in other settings.

Results from the engagement and co‑creation activities
In total, we conducted 36 in-person engagement activi-
ties with 550 individuals participating in 3 main co-
creation activities, 13 consultation meetings, and 20 
public campaigns, dissemination and evaluation activi-
ties (Fig. 3). Of all participants, 310 were women and 240 
men. Our key stakeholders, namely the health workers 
and public officials involved directly in malaria or rel-
evant health programmes, participated in all the activi-
ties. The largest groups of participants were community 
members and students participating in our public cam-
paigns. In addition, during the dissemination phase, 42 
online engagement activities had participation of 139 
individuals via the Line messenger app (as of June 2024).

Table 3  Data sources from engagement activities

Data sources Type of data Activities

Engagement logs Records of participant characteristics (number, gender, organisations) and context of activities 
(locations, settings)

All activities

Observation notes Records of research teams’ observation on the activities, key discussions and questions from par‑
ticipants, enabling factors, and problems or challenges

All activities

Meeting minutes Written notes from the meetings at various stages of the project including formal and informal 
meetings with the stakeholders

- Consultation meetings
- Brainstorming workshop
- Dissemination workshop
- Village meetings

Participant evaluation In-person and online surveys and interviews to collect the level of participation, changes 
in knowledge and attitudes, and general feedback on selected activities

3 main co-creation activities:
- Brainstorming workshop
- Dissemination workshop
- School health camp

Fig. 3  Participant numbers in different engagement activities
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During the brainstorming workshop in the co-design 
phase, MPs were asked to reflect on the malaria services 
they provided, and non-malaria roles they performed 
over the course of their careers and to visualise them 
in a timeline. This activity underscores a past research 
finding [9] that a majority of MPs had been recruited 
from among VHVs, a role many still perform concur-
rently, linking them with primary care programmes and 
highlighting their pivotal role as health communicators 
and bridges to the formal health sector in their commu-
nities. An example of a timeline depicting an MP’s roles 
over time is presented in Fig. 4a. These visual diagrams 
were presented to wider stakeholders in workshops to 
highlight the embedded roles MP have to produce a 
shared understanding in the communities and facilitate 
the discussion on how to formally support the integra-
tion of their malaria roles with use of health education 
material and other health services in the communities.

The second activity of the brainstorm workshop 
focused on the identification of local health concerns. 
Participants were asked to identify health issues and 
diseases that were critical in the communities, writ-
ing down their submissions individually, before placing 
them on a whiteboard for further discussion and vot-
ing. In addition, they were also asked to identify at-risk 
groups and behaviours for each health concern. Fig-
ure  4b presents the visual diagram of an annual time-
line with seasonality and socio-economic activities 
contributing to increased risk of certain health issues 
and diseases among specific population groups; these 
inputs were subsequently used to design the health 
calendar.

The subsequent dissemination workshop in the co-
learning phase was designed to engage the participants in 
brainstorming and co-prioritisation of future of malaria 
services in Buntharik district. Firstly, participants indi-
vidually wrote down on cards the three most important 
malaria services that should be maintained in their com-
munities, shared them within their group, and placed the 
cards on the table. Each group then rotated to review and 
discuss another group’s cards before selecting nine cards 
they perceived as most important. Lastly, groups rotated 
again, discussed the selected cards, and ranked them by 
priority. Figure 4c visualises each rotation step and shows 
the results from the prioritisation among three groups of 
participants, highlighting the priority to maintain MPs 
and community-based malaria activities.

Table 4 summarises the outcomes from these activities 
with a set of indicators, showcasing the extent to which 
the co-creation process was able to produce the interim 
outputs and desired outcomes. Enablers and barriers to 
achieving each outcome were extracted and are summa-
rised here.

Reflection from the stakeholders on the engagement 
and co‑creation activities
In addition to the indicators already presented, we 
documented participant feedback on the engagement 
activities, followed up on their use of the calendars, and 
gathered their perspectives on the future of community-
based malaria services. Reflections from the stakeholders 
focused on the integration of local health concerns and 
the extent to which the calendars can be utilised to com-
municate these concerns in the communities. Table  5 
summarises the key reflections from the stakeholders and 
the participants on the engagement activities and the co-
created IEC tool.

Key lessons on the integration of community‑based 
malaria services
This section highlights key lessons and insights from 
stakeholders’ feedback, and researchers’ reflections on 
the co-creation process. We have conceptualised these 
into three key considerations for programme imple-
menters looking to implement a sustainable approach to 
supporting community-based malaria care in endemic 
communities with low transmission of and priority for 
the disease. The following reflections depicted the key 
lessons from the overall implementation and evaluation 
of the project and the feedback and evaluation from the 
stakeholders through debrief and end-of-project meet-
ings and consultations are also incorporated in these 
learnings. Overall, responsiveness to local communities 
and stakeholders emerged as critical for building trust 
and maintaining relevance of the engagement activi-
ties, particularly in the face of unexpected contextual or 
operational changes. Co-created and locally grounded 
health education materials were shown to be essential 
for sustaining malaria awareness; however, their impact 
was strongest when complemented by ongoing capacity-
building efforts that empowered community actors to 
translate knowledge into action. Importantly, the integra-
tion process also revealed opportunities to cultivate new 
champions for malaria beyond traditional implement-
ers, as engaging a broader range of stakeholders helped 
strengthen ownership, and reinforce the long-term sus-
tainability of community-based malaria responses.

1.	 Responsiveness to local communities and stakehold-
ers is crucial in building trust and sustainability of the 
engagement despite facing unexpected changes

	 In this project, we conceptualise responsiveness 
as how the project reacts or responds to the needs 
and concerns of the community and stakeholders 
we worked with. Responsiveness is crucial in build-
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Fig. 4  a–c Diagrams showing example results from the activities to visualise (a) MP life story and roles timeline, (b) identification of local health 
concerns by month, and (c) prioritisation of malaria activities among stakeholders during dissemination workshop in order of priorities (high-priority 
activities are placed at the top); RDT rapid diagnostic test, MP malaria post worker. Actual results were recorded on paper in Thai
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ing trust and sustainability of our engagement. Dur-
ing our implementation, we established a network 
of diverse stakeholders in terms of positions—from 
volunteers to professional workers directly and indi-
rectly involved in the provision of malaria services. 
The collaboration facilitated our ability to respond 
to their expectations on the co-created health mate-
rial, and formed a shared value of community-based 
malaria services, as well as a vision for the future of 
malaria activities (see Fig. 4a–c). However, a discon-
tinuation of MPs at site limited our ability to respond 
to the transition of malaria services from MPs to 
primary care in a timely manner. Hence, we found 
responsiveness to be a recurring challenge when 
engagement is operating under a changing policy 
context, requiring adaptive strategies and reflexivity 
in responding to these changes while managing the 
community and stakeholders’ expectations. Under-
standing and planning for unexpected changes, such 
as in the case the removal of key community-based 
and programme-based workers, could enable the 
engagement to better cope with challenges in sustain-
ing the partnership, as well as, to optimally respond 
to the transition of MP’s community-based services 
to facility-based services provided by the health cent-
ers and hospitals.

2.	 Co-created integrated health education material is 
crucial for maintaining malaria awareness but ideally 
should be followed by capacity building activities

	 With the decline of malaria cases and perceived 
risk of the disease, the importance of the prolonged 
awareness and acceptability of malaria services 
among the remote communities, as well as the imple-
menters, cannot be understated. In building the local 
health calendar as the key output of the co-creation, 
a consideration was made that the IEC materials 
for malaria would only be able to maintain this dis-
cussion among the stakeholders and enhance their 
attention when integrated with other local health 
concerns. This option could strategically pave way 
for other malaria activities to also be integrated with 
other public health campaigns that target similar 
populations-at-risk or diseases. Brainstorming work-
shops with local health service providers emphasized 
the need for integrating information and services 
related to other vector-borne diseases and local ill-
nesses—such as dengue, influenza, and food poi-
soning—to maximise the awareness campaigns and 
increase the acceptability of potential service users. 
Our experience with the calendar co-creation show-
cased potential for local implementers to integrate 
such interventions from the bottom-up by respond-
ing to the local needs in the communities, conduct-
ing health education sessions and raising public 
awareness about malaria and other local health con-
cerns together. Nevertheless, the project was unable 
to secure local funding to continue or expand on 
this strategy and sustain related activities beyond the 

Fig. 4  continued
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project’s completion. Future attempts should explore 
this alongside capacity building activities or interven-
tions; for example, local distribution or provision of 
long-lasting insecticide treated bed nets and topical 
repellents as part of an integrated prevention meas-
ure with dengue programme as indicated in Fig. 4c.

3.	 New champions could emerge from involving stake-
holders beyond key malaria implementers

	 Co-creation is a collaborative process of brainstorm-
ing, designing, and learning, and in our case, of 
approaches to inform community-based malaria care, 
which naturally would focus the action and atten-
tion on the direct implementers of malaria services. 
Yet, effective integration of these approaches needs 
to look beyond the usual stakeholders of malaria 
programmes that are facing challenges of limited 
resources and competing local mandates. Involve-
ment of new stakeholders could potentially pro-
gress the integration of malaria care into the broader 
community landscape. Following the co-learning 
activities, local schools and teachers emerged as key 
actors, taking the initiative further and using the co-
created IEC tool to raise awareness of health risks 
and prevention measures among youth populations. 
There are several reasons for this active participa-
tion. Knowledge and practice of malaria prevention 
not only benefits the population at risk for malaria, 
but also those susceptible to other vector-borne dis-
eases in the community. This is particularly the case 
for dengue control, with at-risk school children as 
the main target population for local implementers. 
Leveraging school-specific interventions (such as 
preventative health education for dengue, flu vac-
cination, dental care) can help broaden the scale-up 
of malaria integration effort by involving parents and 
PCUs responsible for their children or patients, lead-
ing to a comprehensive ecosystem of IEC strategy for 
local health issues.

Enablers and barriers to bottom‑up engagement 
framework
Throughout the co-creation and learning process, we 
identified key considerations for local implementers 
adopting co-creation approaches to sustain community-
based malaria care. These include responding to local 
needs and engaging in communication and advocacy 
with decision-makers and broader stakeholders. In our 
case, co-producing IEC materials proved to be a feasible 
entry point for bottom-up integration. However, various 
entry points can be adapted to meet local stakeholder 
needs. For example, participatory research on dengue 
control has used co-creation to support community map-
ping, clean-up campaigns, bulk purchasing of prevention 

tools, and the development of larvicide use guidelines 
[30]. Such activities—particularly those focused on 
resource mobilization and capacity building—offer prom-
ising models for sustaining co-creation efforts. Based on 
the observed contextual challenges, future co-creation 
strategies should also consider securing additional fund-
ing to support continued malaria services or integrate 
them into primary care.

Participatory approaches were most effective when 
discussions were open and exploratory. Co-creation 
is most meaningful when diverse stakeholders—from 
community members to service providers—are actively 
involved. In our project, co-producing IEC materials that 
addressed shared local health needs helped gain buy-in 
across stakeholder groups. Similarly, a co-creation initia-
tive in Ghana developed a board game and brochures to 
foster inclusion among caregivers and healthcare provid-
ers [31]. However, the project faced challenges in terms 
of securing more support from national-level health pro-
grammes to boost its sustainability and expand its impact 
to a broader audience. While our project encountered 
limited follow-up from malaria implementers, partici-
pant feedback led to strong interest from local schools, 
which have adapted the IEC materials for classroom and 
community-based health education. Additionally, ensur-
ing equitable contributions from the outset is essential 
for meaningful co-creation. Participants should feel con-
fident and empowered to voice their opinions freely in 
the activities and during interaction with the research 
team and other participants. Participants should feel con-
fident to express their views openly. In our project, social 
and professional hierarchies within the community posed 
challenges. To address this, we used small group brain-
storming and later shared results with the wider group 
and also introduced anonymous input during the dis-
semination workshop, allowing participants—especially 
those with supervisory dynamics—to contribute freely. 
This approach enabled more candid feedback during 
activities like malaria service prioritisation and created 
a valuable channel for bottom-up input from frontline 
workers to programme managers.

Through this engagement project, we have made a 
case for a bottom-up approach to advance malaria ser-
vice integration. As previously mentioned, integration is 
complex and by no means a novel issue; integration of 
vertical disease programmes has been heavily discussed, 
and recently restated with continuing advocacy for uni-
versal health coverage [32] and health for all policies [33]. 
Recent recommendations on the integration of service 
delivery for malaria have argued for more research and 
implementation with the communities to co-create and 
foster ownership of the strategies which linked malaria 
services or integrated them with existing services that 
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are preferable or more highly valued among the ben-
eficiary communities [34]. It also proposed to reframe 
malaria as an equity issue and underscore the priority 
for disease elimination and intersectionality of malaria 
risks with other health concerns. Our project linked local 
health needs with increased malaria risk, highlighting 
how social determinants shape disease burden in vulner-
able communities, which offered a practical example of 
reframing health issues through evidence-based insights.

Sustaining community motivation is crucial for malaria 
elimination efforts, and maintaining the participation for 
such efforts is a challenging endeavour when malaria is 
not a perceived priority health concern for local authori-
ties or in community members’ daily lives. Rather than 
trying to solely promote malaria awareness, our project 
fostered a bottom-up engagement by addressing topics 
that directly impacted the community. This required the 
engagement team to be reflexive and adaptive to their 
project’s stakeholders. It is also crucial for researchers 
that are embedding such component into their work to 
understand the sociocultural environment and motiva-
tions of the community to participate in the health inter-
ventions [35–37]. Recent studies have showcased such 
engagement outcomes by measuring their coverage and 
costs to provide evidence of outcomes related to health 
and feasibility [38, 39], evaluate the public’s motiva-
tions to participate in citizen science project for malaria 
control [40], and co-create tailored trial implementa-
tion based on local knowledge and community-set goal 
[41]. Unfortunately, we could not measure the uptake 
of community-based malaria services provided by the 
MPs involved in our project because their role was dis-
continued, despite receiving feedback from the MPs that 
their patients and clients still visited them for their ser-
vices. We attempted to capture the quality and reach of 
the project by defining outcome indicators through the 
established partnership, awareness and acceptability, and 
tracking of follow-up activities. These evaluations were a 
step towards measuring the extent to which the project 
had supported a bottom-up approach to co-creating sus-
tainable malaria elimination efforts. By measuring the 
extent to which the community has been engaged with 
locally-led malaria activities that have taken place in their 
communities, the evaluation will further explore an opti-
mal and context-appropriate approach that ensures the 
engagement’s retention [42].

Strengths and limitations
This engagement project built on the formative 
research, which allowed the research team to identify 
an extensive network of key stakeholders and built from 
a dissemination to participatory engagement project. 
Adopting the co-creation approach has provided us 

the flexibility and adaptability to tailor the engagement 
approach to best fit the feedback from the stakeholders 
and co-create IEC materials that reflected the realities 
of the communities affected by malaria. However, we 
acknowledged the power asymmetry from embedded 
social and professional norms and structures among 
our stakeholders, and between the stakeholders and the 
engagement team. To minimize the asymmetry, multi-
ple series of evaluation and feedback sessions were con-
ducted by the local team who belong to the community 
and have ongoing working relationships with the stake-
holders. Tailoring these activities to varied groups of 
participants and using anonymity of inputs at several 
stages of co-creation also ensured a fair contribution of 
the stakeholders.

Conclusion
The result of this engagement illustrates the practical 
application of stakeholder engagement in near elimi-
nation context and offers a framework for engagement 
that is responsive to both community and policy-level 
dynamics. The co-creation approach has strong poten-
tial for ensuring the sustainability of community-based 
health care in the context of declining awareness and 
advocacy of vertical disease programmes, such as in 
the case for malaria elimination. The process promoted 
local collaborative partnerships to co-create integrated 
community-informed health IEC materials aiming to 
raise awareness of malaria and various local health con-
cerns, as well as maintain the roles of the key malaria 
workers as community mobilisers and the first point 
of contact for patients in their communities. Future 
attempts to sustain community-based malaria services 
should explore new opportunities to integrate local 
health needs into existing malaria interventions, or vice 
versa, and consider leveraging locally-sourced funding 
and leadership as an entry point to advocate and initi-
ate such integration.
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