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Abstract 

Background Malaria transmission in Southeast Asia is increasingly confined to forests, where marginalized groups 
are exposed primarily through their work. Anti‑malarial chemoprophylaxis may help to protect these people. This 
article examines the effectiveness and practical challenges of engaging forest‑goers to participate in a randomized 
controlled clinical trial of anti‑malarial chemoprophylaxis with artemether‑lumefantrine (AL) versus a control (multivi‑
tamin, MV) for malaria in northeast Cambodia.

Methods The impact of engagement in terms of uptake was assessed as the proportion of people who participated 
during each stage of the trial: enrolment, compliance with trial procedures, and drug intake. During the trial, staff 
recorded the details of engagement meetings, including the views and opinions of participants and community rep‑
resentatives, the decision‑making processes, and the challenges addressed during implementation.

Results In total, 1613 participants were assessed for eligibility and 1480 (92%) joined the trial, 1242 (84%) completed 
the trial and received prophylaxis (AL: 82% vs MV: 86%, p = 0.08); 157 (11%) were lost to follow‑up (AL: 11% vs MV: 11%, 
p = 0.79); and 73 (5%) discontinued the drug (AL‑7% vs MV‑3%, p = 0.005). The AL arm was associated with discontinu‑
ation of the study drug (AL: 48/738, 7% vs 25/742, 3%; p = 0.01). Females (31/345, 9%) were more likely (42/1135, 4%) 
to discontinue taking drugs at some point in the trial (p = 0.005). Those (45/644, 7%) who had no previous history of 
malaria infection were more likely to discontinue the study drug than those (28/836, 3%) who had a history of malaria 
(p = 0.02). Engagement with the trial population was demanding because many types of forest work are illegal; and 
the involvement of an engagement team consisting of representatives from the local administration, health authori‑
ties, community leaders and community health workers played a significant role in building trust. Responsiveness to 
the needs and concerns of the community promoted acceptability and increased confidence in taking prophylaxis 
among participants. Recruitment of forest‑goer volunteers to peer‑supervise drug administration resulted in high 
compliance with drug intake. The development of locally‑appropriate tools and messaging for the different linguis‑
tic and low‑literacy groups was useful to ensure participants understood and adhered to the trial procedures. It was 
important to consider forest‑goers` habits and social characteristics when planning the various trial activities.
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Conclusions The comprehensive, participatory engagement strategy mobilized a wide range of stakeholders 
including study participants, helped build trust, and overcame potential ethical and practical challenges. This locally‑
adapted approach was highly effective as evidenced by high levels of trial enrolment, compliance with trial proce‑
dures and drug intake.

Keywords Chemoprophylaxis, Clinical trial, Community engagement, Malaria, Southeast Asia

Background
In the Greater Mekong Subregion (GMS), malaria inci-
dence has greatly decreased in the past decade [1] and 
transmission is increasingly confined to populations in 
remote, forested areas [2]. To achieve malaria elimina-
tion, several strategies have been deployed, such as active 
case detection (ACD), focused screening and treatment 
(FSAT) by rapid diagnostic test (RDT), and reactive case 
detection (RACD) to specifically target positive malaria 
cases identified by village malaria workers (VMWs) 
through passive case detection and to identify asymp-
tomatic malaria cases by screening household members 
and neighbouring households with RDTs.

The available, appropriate diagnostic methods are 
however not sensitive enough to detect low density Plas-
modium infections [3–5]. Several studies on mass drug 
administration have shown promising results in trial set-
tings [6–8]. Yet policymakers are hesitant to adopt this 
aggressive strategy to accelerate malaria elimination. 
Their reticence is chiefly due to concerns about accepta-
bility, feasibility, and the absence of an “ideal” anti-malar-
ial for this purpose [9].

Vector control strategies (chiefly insecticide-treated 
bed nets) were not found to be effective against forest-
acquired malaria in the GMS [10, 11] because mosquito 
vectors also bite in the daytime when people are outdoors 
[12]. In addition, forest goers often shelter in temporary 
camps where it is difficult to deploy conventional vec-
tor control measures. Interrupting transmission in these 
environments is essential if malaria elimination is to be 
achieved and new approaches targeted at forest workers 
must be evaluated. A potential alternative intervention 
that could protect forest workers from malaria is chemo-
prophylaxis [13]. Evidence for benefits from this strategy 
is limited and engaging remote forest workers in research 
to evaluate this intervention is challenging.

Forest work in Cambodia is often informal, and 
sometimes illegal, involving logging or poaching in pro-
tected areas [14]. Forest goers usually travel in groups 
with relatives, neighbours or other trusted persons [10]. 
Because of the illegal nature of many forest activities, 
their low access to education, and their poor economic 
status, and the fact that they mainly belong to ethnic 
groups who speak minority languages, forest goers are 

marginalized groups [14, 15]. These communities com-
monly reside in remote villages and are highly mobile 
due to the nature of their work, sometimes leaving their 
domicile for weeks without maintaining a fixed abode 
[14]. Conducting successful research with remote for-
est going communities presents a range of barriers and 
challenges [2].

Community engagement is crucial for the imple-
mentation of community-based trials in which locally 
recruited staff play an important role as they are famil-
iar with the local social and cultural context [16, 17]. 
Building trust and working relationships, perhaps the 
most important goals of community engagement, can 
be achieved over time by careful interaction between 
trial staff and target communities [17]. Practical chal-
lenges for collaboration with forest goers include dif-
ficult access [10], logistical constraints and the need 
to work with various stakeholders with differing inter-
ests, building trust between marginalized groups, the 
research team and other stakeholders and identifying 
the most appropriate methods to explain the aims and 
activities of the trial in keeping with the background 
and attitudes of the individuals [17, 18]. Understand-
ing trial community’s views and attitudes is even more 
important, especially when malaria incidence is declin-
ing in the region (e.g. Stung Treng Province). Study 
communities have questioned how they will benefit 
from participating in malaria elimination research pro-
jects [19]. Responding to their concerns and explaining 
well the rationale for community-based trials are criti-
cal. For instance, in this trial it was essential to explain 
the implications of forest going patterns, and the need 
for long-term community (forest-goers) participation 
[10, 20]. The understanding and perception of the dis-
ease, and its risks and implications, are often consid-
ered prerequisites for participation and may require 
appropriate health education [20].

This article describes the community engagement 
approach for a chemoprophylaxis trial that recruited 
forest goers in northeastern Cambodia and discusses 
the main challenges the trial team faced, how they were 
addressed, and the impact of community engagement 
on trial participation. The main outcomes of the trial 
have been reported elsewhere [21].
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Methods
Trial site and participants
The trial was conducted in Siem Pang District, Stung 
Treng Province, a remote area in northeast Cambodia, 
which borders southern Lao PDR (Fig. 1). The estimated 
population of Siem Pang District was around 26,000 in 

2019 [22]. The trial was conducted among forest goers 
in 15 of 41 villages in the district. The villages with high-
est malaria incidences were selected based on the avail-
able data during 2018–19 (source: Malaria Information 
System, Cambodia https:// mis. cnm. gov. kh/). The popu-
lation of each village in the area varied widely between 

Fig. 1 Trial villages

https://mis.cnm.gov.kh/
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98 and 1644 inhabitants. Communities consist of ethnic 
Khmer along with a large proportion of ethnic minori-
ties, chiefly Kavet, Khe and Lao. Some of the trial villages 
had the highest malaria incidences among all villages of 
Siem Pang district during 2018–19 based on the records 
of the National Center for Parasitology Entomology and 
Malaria Control, Cambodia (CNM) [23]. Since 2018, 
the Public Engagement Department of Mahidol  Oxford 
Research Unit (MORU) has been conducting a series of 
health education programme, such as village drama, tra-
ditional songs, arts, comedy theatre, and health talks. 
Health education topics for this engagement were jointly 
selected by the community leaders and the engagement 
team [24].

In 2020, the engagement activities took place in the 
context of an open-label, individually randomised 
controlled trial. The trial compared the efficacy of 
artemether-lumefantrine (AL) as anti-malarial chemo-
prophylaxis versus a multivitamin (MV), which does not 
have any anti-malarial properties. AL was provided as 
4 tablets twice daily for 3 consecutive days, followed by 
twice-a-day weekly dosing for a maximum of 4 months. 
A multivitamin was provided as 1 tablet twice daily for 
3 consecutive days and then weekly thereafter for the 
same duration. The engagement activities began in Janu-
ary 2020, two months prior to the enrollment in the trial, 
and continued throughout the trial period. Forest goers 
aged between 16 and 65 years who planned an overnight 
stay in the forest were invited to participate in the trial. 
Females with known pregnancy or breastfeeding were 
excluded. The trial protocol has been published else-
where [25].

Community engagement and anticipated challenges
Anti-malarial chemoprophylaxis is a novel approach 
to prevent and control malaria among targeted popula-
tions in the Greater Mekong Subregion (GMS). Engaging 
community members and motivating apparently healthy 
forest goers to take prophylactic drugs were crucial to 
achieve high participation in the trial. From previous 
research that highlighted perceptions around asympto-
matic malaria infections [26–28], it was anticipated that 
the major challenges for trial implementation would 
be: (i) to convince healthy individuals to take the study 
drugs for up to 4 months with monthly follow-up visits; 
(ii) to reach out effectively to forest goers who are highly 
mobile and whose work is often illegal [2]; (iii) to ensure 
all trial participants comprehend the trial rationale and 
complied with trial procedures despite a range of literacy 
levels, languages and ethnicities; and (iv) to deal appro-
priately with perceptions of adverse events and rumours, 
such as “stealing of blood”, and “infertility” [29].

Engagement strategies and activities
Community engagement strategies were adopted to 
engage community members and forest goers to ensure 
that they understood the trial procedures and potential 
benefits and harms associated with the trial drugs, and 
to make independent judgements and decisions about 
whether to participate in the trial without any exter-
nal influence. To achieve this, we enlisted the following 
strategies (Fig.  2): active participation and involvement 
of stakeholders and participants; co-development of trial 
related informational materials; building trust and rela-
tionships; and sharing responsibilities with stakehold-
ers, communities and trial participants. These strategies 
were partially adapted from earlier studies of mass drug 
administration conducted on healthy individuals in west-
ern Cambodia and Lao PDR [6, 16, 27, 28, 30]. Align-
ing with the strategies and anticipated challenges, the 
trial team designed a series of activities, which included: 
engagement meetings with stakeholders that included 
policymakers from CNM, health authorities at provincial 
and district levels, local administrative representatives, 
the community and trial participants; the co-develop-
ment of informational materials e.g. posters and leaflets 
to provide information on the trial; forming a joint team 
with stakeholders to conduct meetings with community 
members; conducting group and individual consents; 
addressing the needs and concerns of the community; 
selecting community representatives to facilitate expla-
nations and discussions about the trial and procedures; 
and selecting and allocating responsibilities to forest goer 
volunteers, e.g. the supervision of drug intake among fel-
low forest goers. These activities are described in detail 
below.

1. Engaging stakeholders, communities and participants

A series of meetings was conducted (small- and large-
scale) with national and local health authorities, local 
administrations, community leaders, health workers and 
villagers prior to, and during, trial implementation. The 
engagement meetings were open to all people independ-
ent of socioeconomic status, cultural and traditional 
backgrounds, or political views. The meetings with stake-
holders and community members were designed as a 
two-way communication platform, which enabled listen-
ing to participants’ opinions and concerns and encour-
aged responsiveness. The feedback and recommendations 
from the meetings were incorporated into the trial proto-
col, training and study materials that provided informa-
tion related to the trial and activities. Discussions took 
place with investigators from CNM on protocol design 
and activities, particularly on the selection of trial drugs. 
Following agreements on trial design and approval from 
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CNM, an orientation meeting was held with the repre-
sentatives from provincial and local health departments, 
district administration, village leaders, and VMWs prior 
to the implementation of the trial activities. During the 
meeting, information related to trial design and planned 
activities was presented in detail. Concerns and recom-
mendations from the meeting were addressed and incor-
porated into trial implementation activities (Fig. 3).

2. Co-development of informational materials

Explaining the trial rationale and its procedures to poten-
tial participants and the wider community in a com-
prehensible way, adapted to their language, ethnic and 
educational backgrounds was felt likely to be a significant 
challenge. Prior to engagement activities in the villages, 
posters that presented key messages of trial-related infor-
mation were prepared jointly with stakeholders (Fig.  4). 
They included a brief introduction of the trial team and 
their activities and roles within the project. It was clari-
fied that this was a collaborative health research project 
for malaria prevention implemented by CNM, the Pro-
vincial Health Department, local administration, local 
health authority and Mahidol Oxford Tropical Medicine 
Research Unit. Key messages included information on: 
What is malaria? How is malaria transmitted? What can 
happen when someone visits forested areas? What are 
the preventive measures commonly used? What is the 
proposed project about? How does chemoprophylaxis 

work? Who is eligible to join the trial? What do partici-
pants need to do when they join the trial? Are the trial 
drugs safe? What support will participants receive if they 
have any health problems after joining the trial? These 
key messages were used in meetings and discussions with 
community members.

3. Formation of a joint engagement team with  
stakeholders

A joint engagement team was formed with stakeholders 
during the orientation meeting to conduct engagement 
activities in all trial villages and to address any concerns, 
rumours or other challenges that emerged during the 
implementation of the trial activities. The stakeholder-
researcher team consisted of representatives from local 
administration, health authority, community leaders, 
VMWs and trial staff. Two large meetings were held by 
the team prior to the recruitment of trial participants in 
the initial two villages in March 2020. Due to the onset 
of the COVID-19 pandemic, meetings in subsequent vil-
lages had to be held on a smaller scale.

VMWs and village and community leaders took the 
central role in organizing and conducting the meetings. 
They selected the venues and went house-to-house to 
invite the villagers to the meeting and distributed an invi-
tation letter to each family in the village. Trial staff were 
introduced by the engagement team to the community 
members during the meetings.

Fig. 2 Key engagement strategies and activities
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Fig. 3 Meetings conducted by joint engagement team

Fig. 4 Key messages about malaria and prophylaxis
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4. Conducting group and individual consent

The consent process took place in several stages. Firstly, 
trial information was presented to all invited commu-
nity members using the posters showing key messages. 
Next, interested groups of forest goers were invited to 
join the full consent process. Written informed consent 
was obtained from all participants prior to enrolment. 
For those who could not read or write, the information 
sheet and consent form were read to them and a finger-
print was obtained and the form countersigned by an 
impartial witness. A copy of the signed informed consent 
documents was given to the participants. For partici-
pants aged 16 to 18  years, written informed assent was 
obtained in addition to their parent or guardian signing a 
consent form.

Caution was taken to maintain privacy strictly with 
every female participant at fertile age to make them feel 
comfortable during the consent process. A female team 
member discussed with each female participant and her 
partner in private. Specifically, if they were willing to use 
condoms during and after the written informed consent 
(at the start of the study), they were enrolled.

5. Addressing the needs and concerns of the community

The study population resides in remote areas and most 
villages do not have convenient access to health care. 
Considering the situation, the engagement team under-
took meetings with community health workers (village 
malaria workers and mobile malaria workers), and com-
munity representatives (village leaders) about the com-
mon health problems in the village. The team concluded 
that it would be important to offer support to the com-
munity for the health problems they face, otherwise there 
could be a negative impact on the acceptability of the 
trial. The team identified some common health problems, 
such as muscle pain, minor wounds, gastritis, diarrhoea, 
and vitamin deficiency that were of concern to the com-
munity and within the scope of the trial staff to support. 
Medications for these health problems were offered to 
the participants and villagers irrespective of their partici-
pation in the trial. In addition, to avoid pregnancy during 
participation in the trial, counselling was provided and 
offered condoms to female participants as part of provi-
sional health care to participants.

Health check-ups such as measuring blood pressure 
were offered to participants in high-risk groups and those 
found to be hypertensive were advised to go to the health 
centre. The trial team were available to address all kinds 
of adverse events regardless of their relationship to the 
study drugs. Being prompt and responsive to trial par-
ticipants’ complaints and offering a sense of continuous 

presence in the community built trust and relationships. 
The trial team were also proactive to meet the challenges 
related to participation in the trial. For instance, when 
participants were not able to participate in the study or 
were unable to come for follow-up because they were 
busy, the team tried to minimize these barriers by either 
reaching out to them with study drugs, or simply provid-
ing them with the means of transportation.

6. Selection of community representatives and allocating 
responsibilities

The population of the trial area consists of many ethnic 
minority groups, often speaking different native lan-
guages. This diversity was also observed within a single 
village. It was vital to involve representatives from dif-
ferent minority groups in project activities to ensure 
that they were not excluded from the research. A vil-
lage leader or VMW who belonged to a particular ethnic 
minority was selected to take additional responsibilities 
e.g. explaining key trial messages, assisting with the con-
sent process, explaining trial procedures (particularly 
drug administration), fielding questions and doubts from 
participants, and mediating discussions. Approximately 
54% of VMWs were female and only one village leader 
was female. To balance the gender gap of representation, 
a female representative was selected in each village where 
there was no female VMW. This was done following sug-
gestions from local community members.

7. Sharing responsibilities with trial participants

During the implementation process, previous research 
findings that forest goers travel to the forest in groups 
of up to 10 persons [3] were reconfirmed. Each group 
was guided by a team leader, which is usually a senior 
community member. Each team leader was therefore 
recruited as a trial volunteer, and they were briefed and 
offered the responsibility to guide and supervise the 
group for drug intake whilst they were in the forest. If 
not willing or capable, another group member was cho-
sen by the group and was assigned these tasks. A simple 
drug calendar was developed in the local language for 
each participant in order to make it easier to remember 
the drug-dosing schedule. The selected volunteer was 
also responsible for countersigning drug calendars of all 
members of their group.

Compensation for opportunity costs
No incentives were provided to participants during 
engagement meetings with community members. How-
ever, stakeholders advised that because forest workers 
had to travel long distances, usually on foot, and had to 
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wait while trial staff were performing the research proce-
dures e.g. obtaining written informed consent, data and 
sample collection, compensation was considered appro-
priate on enrolment and follow-up visits. Hence, on each 
of these visits, 5 US dollars were provided to each partici-
pant to compensate for loss of income. No incentive was 
provided to the participants to take the trial medication 
during forest visits, and the post forest period. Group 
leaders of forest goers received 50 US dollars to directly 
observe the self-administration of the trial medication for 
a maximum period of 4 months, to guide the team mem-
bers for follow-up visits, and to complete and maintain 
the drug administration record.

Adapting engagement activities during COVID‑19
In Cambodia, COVID-19 had an important impact on 
the implementation of engagement activities for the trial. 
On 27 January 2020, the Ministry of Health (MoH) of the 
Kingdom of Cambodia, confirmed the detection of the 
first case of COVID-19 [31]. Although the activities were 
not affected at the beginning of 2020 because there was 
no SARS-CoV-2 transmission or lockdown in the trial 
area, there was serious concern among communities as 
news spread across the country. Community members 
were particularly worried about large gatherings and 
meetings inside villages. These concerns were discussed 
with stakeholders and village leaders and, although 
there were no cases in the study areas and neighbouring 
regions, based on their recommendations engagement 
activities were cancelled on the  18th March 2020. It was 
decided to review the situation on a daily basis and follow 
the government guidance. Engagement activities were 
adapted to minimize the risk of COVID-19 transmission 
and restarted on the 29th April 2020. Participants were 
divided into smaller groups consisting of a maximum of 
20 potential recruits. Some meetings were held at the 
research centre instead of villages and precautionary 
measures e.g. use of facemasks, disinfection, and appro-
priate physical distancing were implemented. Those who 
had flu-like symptoms were asked not to join. Village 
leaders and malaria workers played a key role in organ-
izing and inviting participants to come to the research 
centre or a central village venue.

Statistical methods
The engagement team and trial staff documented meet-
ing reports and recorded field notes during all engage-
ment activities and throughout the trial implementation. 
These have been summarized in this manuscript.

The effectiveness of the engagement strategies was 
determined through the proportion of forest goers par-
ticipating at each stage of the trial: enrolment, compli-
ance with trial drug intake and attendance at follow-up 

visits. The Pearson Chi-squared test and logistic regres-
sion were used to determine the factors associated with 
compliance and discontinuation of study drugs.

At any time point during the follow-up period, when 
a participant indicated that they did not plan to return 
to the forest within the next month, a further 28 days of 
trial drug was distributed as a post-forest period terminal 
chemoprophylaxis and the participants were regarded as 
having completed the trial and complied with the trial 
procedures. If a participant had a clinical malaria episode 
detected by rapid diagnostic test at any time during the 
follow-up period, the participant received anti-malarial 
treatment according to national treatment guidelines. 
No further follow-up was required and the participant 
was regarded as having completed the trial. When a par-
ticipant was away from the village and did not come for 
further follow-up to receive the trial drug, they were con-
sidered as being lost to follow-up. When a participant 
indicated at any time point during follow-up that they 
did not want to continue the drug they were classified as 
having discontinued taking the drug.

Findings
Feedback and recommendations during meetings 
with stakeholders
Several discussions took place with CNM at the initial 
stage to develop the trial protocol (Table  1 and Appen-
dix 1). Major decisions were made based on the national 
malaria elimination strategy [32] e.g. selection of trial 
drugs, frequency and duration of anti-malarial drug 
administration, and suitable trial location. Artemether-
lumefantrine (AL) as anti-malarial chemoprophylaxis 
and a multivitamin (MV) as comparator were selected 
following recommendations from CNM. During discus-
sions and meetings with the local health department and 
administration, implementation strategies were finalized 
and key messages on trial procedures were developed 
(Fig. 2). Major recommendations from stakeholders were 
to form a joint team to implement engagement activi-
ties in villages; to illustrate the trial information through 
posters consisting of pictorial messages; to explain in 
detail the safety of the trial drugs; to clarify the possible 
adverse effects that may occur after taking trial drugs and 
their relationship to the trial drug; to provide assurance 
about clinical support for adverse effects; and to address 
any rumours or concerns that may occur during the trial 
implementation period.

Major issues and feedback from community members 
and trial participants
While conducting engagement meetings in villages 
(Table 1 and Appendix 1), the most frequent issues raised 
by participants and community members were: how long 
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the drugs stayed in the body; how the drugs worked; 
whether the trial anti-malarial was the same as the one 
used for current malaria treatment; why children under 
16  years were not included (as they also occasionally 
accompany their parents to the forest); whether female 
participants could take the trial drug while using contra-
ceptive medications; whether trial drugs were dangerous 
or poisonous; and whether it was safe to drink alcohol or 
smoke while taking the drugs.

Compliance with trial procedures
In total, 1,613 participants were assessed for eligibility 
and 1480 (92%) joined the trial (Table 2). Among enrolled 
participants, 1242 (84%) received the study drugs and 
completed the trial (AL: 82.2% versus MV: 85.6%, 
p = 0.08); 157 (11%) participants did not attend follow-up 
(AL: 11% versus MV: 11%, p = 0.79); and 73 (5%) partici-
pants did not want to continue the study drug (AL-7% 
versus MV-3%, p = 0.005). Eight (0.5%) pregnancies were 
recorded during the trial period, of which 4 were in the 
AL arm and 4 were in the MV arm.

Among those who were lost to follow-up, 54/157 (34%) 
received at least one month and 66/157 (42%) received at 
least two months of study drug prophylaxis. Young par-
ticipants were more likely to be lost to follow-up (age 
30  years or below: 102/794, 13%; above 30 to 40  years: 
33/359, 9% and above 40  years: 22/327, 7%; p = 0.003) 
(Table 3).

Overall, refusal to continue with the study drug proph-
ylaxis was remarkably low (5%; 73/1480). Among those 
who discontinued, 58 (79%) received drugs for at least 
one month, 8/73 (11%) for two months, and 2/73 (3%) 
for three months. The AL arm was associated with dis-
continuation of the study drug (AL: 48/738, 7% vs 25/742, 
3%; p = 0.01). Females (31/345, 9%) were more likely 

(42/1135, 4%) to discontinue taking drugs at some point 
in the trial (p = 0.005). Those (45/644, 7%) who had no 
previous history of malaria infection were more likely 
to discontinue the study drug than those (28/836, 3%) 
who had a history of malaria (p = 0.02). Among 73 par-
ticipants who discontinued taking the study drug, 40/73 
(55%) were from one village. No significant differences 
were observed in the proportions of participants who 
received study drug prophylaxis and complied for the 
whole trial duration between villages in the intervention 
(AL) and control arm (multivitamin) (Table 4).

Other major challenges during trial implementation
Challenges that occurred during trial implementation 
were documented by the engagement team and the trial 
staff (Table  5). From meeting reports and field notes, it 
was found that some participants were concerned about 
the large number of tablets that were to be taken in the 
AL arm (4 tablets per dose) compared to participants in 
the multivitamin arm (1 tablet per dose). Young married 
females were generally not interested in using contra-
ceptives as they planned on having children imminently. 
Other female participants could not join the trial as their 
partner did not want to use condoms and thus could not 
confirm that they would avoid pregnancy whilst in the 
trial. Communities from the Kavet ethnic group tend to 
desire large families and are therefore not familiar with 
the use of any contraceptive method. This was a barrier 
for female participants to join the trial. In one village, the 
Muslim community were observing Ramadan and were 
required to abstain from food, drink or oral medication 
from dawn to dusk meaning they would be unable to 
comply with taking the study drug. In one village, pre-
dominately of Lao ethnic minority, trial staff observed 
a high proportion of trial dropouts. Several possible 

Table 2 Compliance with trial procedures among forest goers in northeastern Cambodia

* P‑value by Pearson Chi Square test

Characteristics Total N (%) AL n (%) MV n (%) p‑value*

Enrolled 1480 (100.0) 738 (100.0) 742 (100.0)

Completed the trial and received prophylaxis 1242 (84) 607 (82) 635 (86) P = 0.081

Lost to follow up 157 (11) 79 (11) 78 (11) P = 0.786

 Received drugs at baseline 37/157 (24) 18/79 (23) 19/79 (24)

 Received drugs at least 1 month 54/157 (34) 25 /79 (32) 29/79 (37)

 Received drugs at least 2 months 66/157 (42) 36/79 (46) 30 (38)

Discontinued taking drug 73 (5) 48 (7) 25 (3) P = 0.005

 Did not receive drug for a month 5/73 (7) 4/48 (8) 1/25 (4)

 Received drug for at least 1 month 58/73 (79) 35/48 (73) 23/25 (92)

 Received drug for at least 2 months 8/73 (11) 7/48 (15) 1/25 (4)

 Received drug for at least 3 months 2/73 (3) 2/48 (4) 0

Pregnancy 8 (0.5) 4 (0.5) 4 (0.5)
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reasons were identified following interviews with par-
ticipants in this village, VMWs, and trial staff: 1. The 
harvest season was finished (December), so most villag-
ers returned from the forest and stayed at home so did 
not feel it necessary to continue the drugs. 2. Some par-
ticipants moved away from their village to find jobs else-
where after harvesting (in January) and were, therefore, 
unable to continue follow-up. 3. Rumours spread that the 
study drug caused frequent adverse effects e.g. stomach 
problems.

Discussion
The main objective of the study was to determine the 
effectiveness and feasibility of engaging forest-goers in 
a randomized controlled clinical trial of anti-malarial 
chemoprophylaxis with artemether-lumefantrine (AL) 
in northeast Cambodia. The community engagement 
strategy was built on and evolved from the feedback 
and recommendations from stakeholders. The engage-
ment team, consisting of local community members 
and research staff, conducted meetings in the commu-
nity and spent time together throughout the trial period, 
which strengthened the working relationships and trust 
between those involved [19, 33, 34]. In addition, MORU’s 
continuous presence prior to the current trial in the com-
munity with various studies and activities (clinical trials, 
and engagement activities) have strengthened the famili-
arity, relationship, and trust with the local population. In 
this trial, the engagement team included local community 

members in the discussions related to the study, which 
contributed to building trust between the trial staff and 
the forest goers. Notably, lucrative forest work, that is 
logging and hunting, is illegal in Cambodia which is a 
major barrier to engaging forest goers. The involvement 
of the local administration in engagement activities 
helped to increase confidence among forest goers to join 
the project. They also pointed out to the forest goers that 
the trial would address malaria, their biggest fear around 
forest activities [35]. Motivation to join the project was 
further facilitated by the simplified information pre-
sented in pictorial descriptions and posters (Fig. 3). This 
helped engagement and trial staff to understand the pro-
ject and increased their capacity to effectively communi-
cate with participants.

Feedback from community members and participants 
during meetings in the community helped the trial team 
to adopt the implementation activities. For instance, par-
ticipants were worried about possible adverse effects of 
the trial drugs and wanted to know more about how to 
get support in case health problems occurred. Provision 
of free health care (ancillary health care) by the research 
team that included health check-ups and medications 
for common health problems was positively received by 
the participants and the community. Ancillary health 
care has been found to play an important role in pro-
moting participation in trials [34, 36]. In addition, the 
trial team had a continuous presence and were prompt 

Table 3 Factors associated with compliance with trial procedures

* Adjusted p‑value derived from logistic regression

Variables Total enrolled N Completed the trial and 
received prophylaxis n (%)

p‑ value Lost to 
follow up n 
(%)

p‑ value Discontinued 
taking drug n 
(%)

p‑value

Treatment Arm 0.08 0.90 0.01*

 Al 738 607 (82) 79 (11) 48 (7)

 MV 742 635 (86) 78 (11) 25 (3)

Sex 0.56 0.002* 0.005*

 Female 345 286 (83) 20 (6) 31 (9)

 Male 1135 956 (84) 137 (12) 42 (4)

Age groups (years) 0.05 0.003* 0.61

 Age ≤ 30 794 651 (82) 102 (13) 35 (4)

 Age > 30 and  ≤ 40 359 304 (85) 33 (9) 20 (6)

 Age > 40 327 287 (88) 22 (7) 18 (5)

Occupation 0.85 0.24 0.45

 With less forest exposure 40 34 (85) 2 (5) 3 (7)

 With more forest exposure 1440 1208 (84) 155 (11) 70 (5)

Past history of malaria 0.53 0.08 0.02*

 No 644 536 (83) 58 (9) 45 (7)

 Yes 836 706 (84) 99 (12) 28 (3)
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in responding to the concerns which are recognized to 
foster the trust towards the trial team and encourage 
participation.

A frequent recommendation from community mem-
bers was to include all age groups in the trial, particularly 
children who travel to the forest together with their par-
ents. In the actual trial, only people aged 16 to 65 years 
were eligible to participate. Reasons for this included 
stakeholders from CNM stating a preference to focus on 
adult participants, as well as practical concerns with the 
complex weight-based dosing in smaller children and the 
low recorded incidence of malaria among those under 16 
in the trial area.

Overall, high (84%) compliance with the trial pro-
cedures and drug intake was observed. This finding 
was consistent with findings from the qualitative study 
[35] conducted alongside the trial where it was found 
from interviews with participants that prophylaxis with 
artemether-lumefantrine for forest goers was acceptable 
under trial conditions. 11% of participants did not come 
for follow-up as they were away from their village. Some 
participants remained in the forest during the planting 
or harvesting period, were looking for jobs elsewhere, 
or had moved back to their hometown after harvest-
ing. These reasons were consistent with the findings in 
an earlier trial of mass drug administration in western 
Cambodia [6]. Although differences were observed in 
proportions of participants who dropped out voluntar-
ily between study arms, the overall numbers of partici-
pant drop-outs were low (48/738, 7% in AL vs 25/742, 
3% in MV, p = 0.01). Discontinuation was more common 
among females, mainly due to a desire to become preg-
nant (Table 3). Discontinuation was also associated with 
perceived adverse events linked to the study drugs, low-
ered risk of getting malaria and plans to migrate away 
from the village. These reasons not to participate (or to 
discontinue the participation) echo with the literature 
around community wide mass drug administration stud-
ies conducted in the Greater Mekong Subregion.

Women were less likely to participate in the trial than 
men (female: 23% vs male: 77%). This was mostly due to 
the large majority of forest goers being male. Other rea-
sons recorded by the engagement team in their field notes 
without numerical estimations included: the desire to 
become pregnant and, therefore, not being able to com-
ply with the trial procedures; unfamiliarity with or reluc-
tance to use contraceptives for a longer duration; and 
absence of permission to participate from their husbands. 
In the wider literature around sexual and reproductive 
health, unwillingness to use contraceptives, particularly 
condoms, which could potentially interfere with sexual 
pleasure may have contributed to reluctance to partici-
pate [37]. In Southeast Asia as elsewhere, the desire to be 

pregnant among married women, bearing children, and 
expanding the family is rooted in individual, social, and 
cultural identities [38–41]. Evidence synthesis in global 
health research in the past tended to exclude women, 
children, disabled and marginalized populations because 
they were considered ‘vulnerable’. Research ethicists have 
countered such rationales and have advocated for a more 
inclusive approach to ensure that children and pregnant 
women are involved in research so that the evidence gen-
eration is not biased and these special populations are 
not systematically excluded from research participation.

The engagement strategy in this trial entailed a contin-
uous adaptation with the concerns and feedback from the 
local staff, trial participants and other stakeholders. For 
instance, as the trial was implemented amidst the evolv-
ing COVID-19 pandemic, critical adaptations included 
use of face masks, maintaining social distance, frequent 
use of sanitizers, and reinstating hygiene to avoid possi-
ble transmission of COVID-19. Such messages were reas-
suring to community members as they helped to allay 
the ongoing fear, and build confidence and trust towards 
the research team. Findings in this study corroborate the 
qualitative research [35] conducted alongside the trial 
that demonstrated the role of community awareness and 
rationales for the prophylaxis, together with the trust 
and relationship with the study team in contributing to 
the high acceptability of anti-malarial prophylaxis. There 
are implications of this study for policy makers, chiefly 
that this model of malaria chemoprophylaxis targeting 
high-risk groups, such as forest goers could be a valu-
able additional tool for malaria elimination in the GMS. 
The engagement approach employed in this study was 
successful and could be developed and adapted to other 
contexts. The present report on the implementation and 
challenges can inform engagement strategies in other 
communities if chemoprophylaxis is to be scaled-up, or 
if alternative drug regimens for chemoprophylaxis are 
to be evaluated in future. The results from this report 
have been disseminated to policy makers at the national 
level, and to regional stakeholders via the Global Fund’s 
Regional Artemisinin Initiative network.

Limitations
Forest workers in this study were those who were resi-
dents of the villages where the recruitment was con-
ducted. It was not known how many migrant workers 
from other provinces worked periodically in forested 
areas of the trial province and, therefore, they could not 
be recruited. The field reports contained the research 
team`s notes, questions and topics that had been dis-
cussed with participants. Data were not collected on 
reasons for forest goers to participate. Although the 
proportion of community participants completing the 
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trial procedures was used as a measure of the effective-
ness of engagement, the participation can be influenced 
by several other factors including tolerance of the drug-
regimen, peer pressure and economic pressure (5 USD 
compensation was provided for lost income). MORU’s 
various studies and activities such as clinical trials, epi-
demiological studies and engagement activities have been 
conducted since 2018 which may have demonstrated the 
continuous presence, built community relationship and 
the trust ultimately affecting the participation in the cur-
rent trial.

There is also a need for malaria chemoprophylaxis that 
can be taken by women of reproductive age. Moreover, 
it is important that this vulnerable population should 
not be excluded from research, therefore, a strategy was 
designed for their participation in the trial. Due to the 
limited duration of chemoprophylaxis (3 months) a strat-
egy was evaluated that this population can access without 
sacrificing childbearing.

Assessing full comprehensibility of the trial procedures 
and of the informed consent (study procedures, benefits 
and harms of study drugs) was beyond the scope of this 
study. Nonetheless, participants` understanding of the 
trial was assessed by quantifying successful participation, 
and by evaluating observational meeting notes, which 
indicated a fair amount of comprehension. These claims 
are based on our efforts and focused on simplifying the 
study contents, and promoting independent decision-
making by participants.

Conclusions
Building trust and working relationships were crucial 
for the implementation of a complex trial design that 
assigned participants responsibility for correct adher-
ence to drug regimens, communication with the trial 
team, as well as in maintaining long-term collabora-
tion with communities and marginalized groups in this 
malaria endemic area. In order to build trust, a carefully 
developed, continually adapted and long-term commu-
nity engagement strategy was essential. Being flexible 
and responsive to the needs and concerns of the com-
munity members (e.g. ancillary health care) were critical 
aspects of the community engagement strategy. Each vil-
lage was unique in terms of social and cultural context, 
for instance, ethnic backgrounds, authority structures 
and dynamics with the population, literacy and health 
conditions such that the engagement needed tailored 
approaches. The participatory engagement strategy 
required extensive planning and multiple adaptations 
that ultimately contributed to the successful implemen-
tation of a clinical trial in a hard-to-reach and remote 
population.

Appendix 1
Summary of engagement events

Meeting Place Participants Topics Timeline

Initial meet‑
ing

The 
National 
Center for 
Parasitology 
Entomology 
and Malaria 
Control, 
Cambodia 
(CNM)

Investigators 
from CNM 
and MORU

• Protocol 
design 
e.g., target 
groups, site 
selection, 
study drugs

• Before the 
submission 
to the regula‑
tory authority

Trial 
orientation 
meeting

Local Gover‑
nor office

VMW, village 
leaders, 
commune 
leaders, 
representa‑
tives from 
Non‑gov‑
ernmental 
organizations 
(NGOs), local 
and Provin‑
cial Health 
Department, 
CNM, Local 
Governor 
office

• A meeting 
was organ‑
ized before 
the study 
began
• VMWs, vil‑
lage leaders, 
commune 
leaders, 
NGOs and 
Health 
Center staff 
were invited 
to the 
meeting
• Repre‑
sentatives 
from CNM, 
Provincial 
Health 
Depart‑
ment, and 
Local Gov‑
ernor office 
joined to 
facilitate the 
meeting
• Malaria 
and 
National 
Elimination 
Strategy, 
study proto‑
col, imple‑
mentation 
procedures 
and role of 
partners 
were 
discussed in 
the meeting
• Feedback 
from VMWS, 
village and 
commune 
lead‑
ers were 
sought and 
their advice 
was inte‑
grated in 
the imple‑
mentation 
activities

• Before the 
beginning of 
trial
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Meeting Place Participants Topics Timeline

Community 
meeting

Village Villagers, 
community 
leader and 
Village leader

• To reach 
out every 
households 
in the target 
areas, a 
meet‑
ing were 
planned in 
each village
• Villagers 
particu‑
larly all 
household 
heads and 
adults in the 
village were 
invited to 
the meeting
• Trial pur‑
pose, activi‑
ties and 
knowledge 
on malaria 
were care‑
fully deliv‑
ered to the 
participants
• Feedback 
and advice 
were 
sought from 
participants. 
All concerns 
were 
taken into 
account 
and recom‑
mendations 
were inte‑
grated in 
the imple‑
mentations 
activities
• Household 
head were 
asked to 
share the 
meeting 
informa‑
tion’s to 
the family 
members 
particularly 
forest goers

• In each 
village prior 
recruitment 
day

Meeting Place Participants Topics Timeline

Forest goer 
meeting

Village Forest goers, 
VMW, group 
leaders, vil‑
lage leaders

• To reach 
out directly 
to the trial 
participants, 
a meeting 
were held in 
each village 
following 
census
• All forest 
goers were 
invited
• Trial pur‑
pose, activi‑
ties and 
knowledge 
on malaria 
were care‑
fully deliv‑
ered to the 
participants
• Feedback 
and advice 
were 
sought from 
participants. 
All concerns 
were 
taken into 
account 
and recom‑
mendations 
were inte‑
grated in 
the imple‑
mentations 
activities

• In each 
village during 
recruitment

Study close 
out

Health 
Center

VMW, 
community 
leader, NGOs, 
Health Center 
staff and 
PHD, CNM

• Feedback 
of results to 
the com‑
munity

• At the end 
of trial‑
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