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Abstract
Background: Malaria elimination campaigns are making huge strides in Cambodia with a target of malaria elimination by 2025. However, pockets of transmission 
remain. Predominately in border forested areas in Western Cambodia, the populations residing here are often part of mobile and migrant populations (MMPs). 
Moreover, the rise of drug resistance makes the goal of malaria elimination ever more urgent.

Materials and methods: The Cambodia Mobile and Migrant Population Survey was a cross-sectional survey aimed to gain further insight into MMPs to inform 
malaria control and elimination interventions. A purposive sampling technique was used to identify study participants, given the difficulty of identifying and accessing 
MMPs. The survey was conducted across ten malaria endemic health districts in 2017. Separation of MMPs into four main occupational subgroups; construction 
workers, seasonal workers, forest goers and security personnel, was used for analysis.

Results: The results from this study confirm MMPs are a key group at higher risk of malaria due to their associated risky behaviours. MMPs have a significantly 
different risk of suffering from fever between subgroups with forest goers and seasonal workers far more likely to report suffering from fever within the last three 
months. However, the willingness to seek healthcare because of fever was remarkably good, and similar among subgroups. A concerning finding was the low numbers 
of suspected malaria cases being diagnosed with parasitological blood testing and just under half of MMPs were not aware that malaria should be confirmed by 
parasitological blood test. 

Conclusion: MMPs are at an elevated risk of malaria compared to the general population, and this risk varies within MMPs depending on the subgroup. Although 
health seeking behaviour was reportedly good for all MMP subgroups to public health facilities and volunteers, barriers in access to care were significantly different. 
This highlights that MMPs can no longer be treated as a homogenous group when targeted by malaria interventions.
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Background
The past decade has seen impressive improvements in malaria 

control, presenting the possibility for renewed attempts for elimination 
[1]. Cambodia made huge strides in reducing malaria, and over the last 
decade, cases caused by Plasmodium falciparum have reduced by 81% 
[2]. As a result, Cambodia aims to completely eliminate malaria by 2025 
[3]. However, the emergence and spread of P. falciparum artemisinin 
drug resistance poses major challenges to achieving these goals as 
treatment failure becomes increasingly common [4,5]. Resistance was 
first reported on the Thai-Cambodia border in 2008 and has since 
spread to several more countries in the Greater Mekong Sub-region 
(GMS) causing increasing concern for global malaria mortality rates 
[6,7]. Features of the current social landscape in Cambodia, including 
having a highly mobile population with reduced access to public 
healthcare, and the high utilisation of unregulated private healthcare, 
may further exacerbate the existing problems of resistance [8]. 

In the setting of elimination, the remaining cases often cluster 
in particular groups, generally those who are most vulnerable and 
marginalised, who engage in high risk behaviours [9,10]. It is these foci 
which therefore need to be understood best to achieve elimination. In 
Cambodia, malaria transmission tends to be concentrated in Mobile 

and Migrant Populations (MMPs). MMPs have been found to be three 
times more likely to have clinical malaria episodes compared to the 
general population, and in the Thailand-Cambodia border regions, 
areas with greater numbers of migrants also had correspondingly 
higher rates of malaria [11,12]. Due to the high mobility of MMPs, they 
often do not have access to routine surveillance or health promotion 
initiatives and they are more likely to seek more accessible unlicensed 
private healthcare, as was found to be the case in MMPs in Myanmar 
[13-16]. Thus the characteristics of this population are suggested to be 
one of the main drivers for malaria transmission and spread of drug 
resistance [5,16,17]. It is feared that this could lead to the reintroduction 
of malaria into previously malaria-free zones, especially as cases are 
often reported when migrants have returned to their home residence 
for treatment [17,18]. Migration poses significant challenges to the 
elimination of malaria and this will not be effectively dealt with until 
MMPs are better understood.
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In Cambodia, the generally accepted definition of MMPs are 
that mobile individuals have been residing in the area for less than 
six months and migrant individuals have been there for more than 
six months, but less than a year [17,19]. MMPs are at greater risk of 
malaria than the general population for several key reasons; one of the 
main reasons is that their work is related to the forest, putting them at 
high risk of coming into contact with malaria vectors, and this forest-
related transmission is the most common form of transmission in 
Cambodia [15,17,20]. Multiple studies have shown that significantly 
higher parasite rates have been found in migrants and villagers living 
near forest areas compared to the general population [21,22]. Other key 
reasons include the health seeking behaviour of MMPs and the barriers 
they face when accessing care. A study focusing on migrants working on 
the Thailand-Cambodia border found that between 15-27% (depending 
on the migrant subgroup) would not seek treatment for suspected 
malaria [23]. If MMPs do seek healthcare, they are likely to seek private 
healthcare providers, potentially increasing their exposure to poor 
quality drugs and treatment regimens [14,20]. The most important 
determinants for MMPs to seek care were the proximity of services 
and the cost, including cost of treatment and also transport to get there 
[8,23]. Furthermore, they often have poor access to healthcare as they 
work in remote areas, making them more likely to have late diagnosis 
and they are often difficult to follow up to ensure treatment compliance 
and clearance of parasites [5,18]. Key factors influencing MMP access 
to healthcare in the GMS included geographical constraints, barriers 
to do with culture or language, financial constraints and potential 
eligibility or legal restrictions for migrant health [5,24].

Although the general characteristics of MMPs are understood, 
interventions often target them as a homogenous group; however, 
without understanding the unique behaviours of each subgroup within 
MMPs, they will never be effectively targeted. Health seeking behaviour 
and barriers to healthcare access were identified as key research 
priorities to develop malaria control interventions [4,18]. Therefore, 
the aim of this study is to create a detailed picture of the health seeking 
behaviour of the key MMP subgroups at risk of malaria in Cambodia. 

Materials and methods
Study design

This study is a subset of the Cambodia Mobile and Migrant 
Population Survey 2017, therefore following the same study design, 
but purely focusing on health seeking behaviour. The survey was 
a cross-sectional non-probability sampling survey of MMPs using 
questionnaires. This was undertaken between March and April 2017. 

Study site and population

Ten malaria endemic operational districts (ODs) within the 
provinces of Pursat (Kravanh, Krakor), Battambang (Maung Russei, 
Sampov Loun, Battambang), Oddar Meanchey (Somrong, Anlong 
Veng), Stung Treng (Stung Treng) and Rattanak Kiri (Banlong, 
Borkeo) were selected for this study based on their geographical and 
epidemiological situation (Figure 1). The survey sites within these 
districts were selected based on a field assessment conducted prior 
to data collection. The locations and population size of MMPs were 

Figure 1. Operational districts covered by the survey.
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estimated with the aid of key informants including Village Malaria 
Workers (VMWs), the OD director, the OD malaria supervisor, some 
health centre chiefs, and the village chiefs. Information collected was 
used to guide selection of survey sites and data collection procedures. 

MMP definitions for this study were two-fold: migrant populations 
encompass people who have moved their place of residence within the 
last 6-12 months; and mobile populations have moved their place of 
residence in the last 6 months. MMPs were further sub-categorised by 
their profession [17,19]:

• Seasonal workers involved in agriculture activities during the 
planting season and the harvesting season are usually localized in 
foothills/plains/valleys;

• Construction/mine workers related to construction, mining, dam 
and demining activities are usually found in foothills/plains/valleys; 

• Forest goers which include not only individuals engaged in mobile 
or migrant movements but also local residents who engage in 
circular migration into forested areas; 

• Security personnel including military and police often related to 
patrolling activities in forested border areas.

Sampling

A purposive sampling technique was used to identify study 
participants, given the difficulty of identifying and accessing MMPs. An 
even distribution was selected over the four subgroups of MMPs over 
the ten operational districts selected. The sample size was calculated, 
with a desired 95% confidence interval, to be 1,200 individuals for each 
MMP subgroup and an overall sample size of 4,800. 

Ethical considerations

The survey was approved by the National Ethics Committee for 
Health Research in Cambodia (reference number: 065 NECHR). Prior 
to participating in the study, written consent was obtained from each 
participant, ensuring they fully understood the nature of the survey and 
that is was confidential. 

Data collection 

A field guide was developed to provide instructions on the best 
practice for field data collection, including how to select appropriate 
survey sites and eligible MMP candidates. The guide also included 
the assigned tasks for all members of the data collection team: data 
collectors, field supervisors, and field team leaders. They were all given a 
thorough one-day training on their role and to ensure high quality data 
collection, trained personnel could refer to the field guide, if necessary. 
There were five data collection teams, each made up of five trained 
personnel, including four data collectors and one field supervisor. All 
field work was managed by two field team leaders, with supervision 
from a senior researcher from the National Institute of Public Health.

Due to the hard to reach nature of MMPs, they were selected 
through a range of access points. The majority were accessed through 
their place of work, namely plantations and agricultural farms for 
seasonal workers, mine or construction sites for construction workers, 
policy or military camps for security personnel, and at-risk villages 
close to the forest for forest goers.

A structured questionnaire was designed for data collection and 
included seven sections. The complete questionnaire is available upon 

request; this paper focuses on Section 1 which collected demographic 
information, Section 5 which focused on fever, health seeking behaviour 
and parasite-based diagnosis in the last 3 months, and Section 7 which 
covered knowledge of malaria risk and prevention. The questionnaire 
was then translated into the local language Khmer and was piloted to 
ensure the meaning of questions was clear and had not changed due to 
translation. The pilot was also used to train data collectors and allow 
them to familiarise themselves with the process. 

Data analysis 

Completed questionnaires were collected by field supervisors and 
checked for completeness and accuracy. The data was double entered 
and collated into a standardised database form in Excel, the dataset 
was then cleaned by a senior researcher. Further analysis for this paper 
was conducted using the statistical software SPSS (IBM Corp. Released 
2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: 
IBM Corp). Analysis on key themes was conducted using Chi-square 
tests to compare proportions between MMP subgroups and significance 
was determined at the 5% level (p < 0.05). The 95% confidence intervals 
(CI) are also stated where appropriate. 

Results
Socio-demographics of sample

In total 4,844 MMPs completed the questionnaire, made up of 
1,209 seasonal workers, 1,215 construction/mine workers, 1,210 forest 
goers, and 1,210 security personnel. The majority of MMPs were male, 
although the distribution was more even in seasonal workers (Table 1). 
The mean age of MMPs was 35 years (ranging from 18 to 83 years) and 
this was similar across all subgroups.

The majority of MMPs either lived with family or co-workers and 
this varied by subgroup. Those who were more likely to live with their 
family included seasonal workers (78.3%) and forest goers (having been 
selected from their village residence, 95.1%). In contrast, construction/
mine workers and security personnel were more likely to live with co-
workers (53.5% and 66.9%, respectively). Out of all respondents, 2,858 
(59.0%) reported to have lived with at least one other family member, 
the majority of these either lived with one (21.6%), two (27.1%) or three 
(21.5%) other family members. Of the 2,858 respondents living with 
their families, 45.0% had at least one boy or one girl under five years old 
living in their household. 

Health seeking behaviour between MMP subgroups

In the survey population 37% reported that they had suffered from 
fever in the last three months, and this differed between subgroups, as 
seen in figure 2, with forest goers and seasonal workers more likely to 
suffer from fever compared to construction/mine workers and security 
personnel. This difference was statistically significant (X2=11.98, df=3, 
p=0.007).

Of the 1,770 reporting fever in the last three months, health seeking 
behaviour was good with 88.9% (95% CI 87.4 -90.3) seeking medical 
advice or treatment. Between each MMP subgroup, the proportion 
seeking care varied slightly; forest goers had the highest proportion at 
92% (95% CI 90.1 - 94.8), then 89.8% (95% CI 86.8 - 92.7) in security 
personnel, 88.5% (95% CI 85.4 - 91.6) in construction/mine workers, 
and the lowest was reported for seasonal workers at 84.6% (95% CI 81.3 
- 87.9). However, the difference between subgroups was not statistically 
significant (X2=1.698, df=3, p=0.64).
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Seeking healthcare in MMPs was significantly associated with 
their family members also seeking healthcare

Of the 2,858 MMPs who lived with family members, 56.8% (95% CI 
54.9 - 58.6) had at least one family member who had also suffered from 
fever in the last three months. This varied between MMP subgroups, 
with forest goers’ family members suffering the most fever (62.0%, 95% 
CI 59.2 - 64.8), followed by seasonal workers (58.3%, 95% CI 55.1 - 
61.4), security personnel (52.8%, 95% CI 47.5 - 58.2) and construction 
workers (42.1%, 95% CI 37.4 - 46.8). This followed a similar pattern to 
reported fever in MMPs themselves. The majority of MMPs had only 
one other family member reported to have fever (63.0%, n=1, 622). 
However, forest goers, seasonal workers and security personnel were 
far more likely to have had two or more family members who suffered 
from fever (42.8% n=710, 33.6% n=551, 43.5% n=177, respectively) 
compared to construction workers (only 18.4%, n=179).

Again, health seeking was excellent, reportedly even better than 
MMPs, with 94.6% (95% CI 93.6-95.7) seeking advice or treatment. 
Health seeking behaviour between MMPs and their family members 
was significantly associated suggesting that if MMPs reported to seek 
advice or treatment, their family members would also seek healthcare 
services (X2=1173536.66, df=4, p<0.001).

MMPs have poor access to appropriate malaria diagnosis 
with parasitological blood testing

Of the 1,573 who sought medical advice or treatment, only 32.5% 
(95% CI 30.2 - 34.9) received a parasitological blood test. This was even 
lower in their families (26.3%; 95% CI 24.2 - 28.4). Of those MMPs 
receiving testing, 40.2% (95% CI 36.0 - 44.5) reported that they received 
a positive malaria result. This suggests that the shortage of testing could 
result in as many as 427 cases of malaria not being diagnosed in the 
survey population (calculation: 1061 X 0.402). Of those who were 
tested and found to be positive, all of them were treated (although the 
treatment was not specified and therefore it is not known if effective 
treatment was obtained).

Among MMP subgroups, there was significant variation in the 
number who received appropriate malaria diagnosis with parasitological 
blood testing (X2=37.112, df=3, p<0.001). Forest goers were the most 
likely to receive a blood test (43.6%; 95% CI 39.1 - 48.2), closely followed 
by security personnel (37.0%; 95% CI 32.1 - 42.0), whereas this was 
much less likely for both seasonal workers (23.8%; 95% CI 19.6 – 28.0) 
and construction/mine workers (23.8%; 95% CI 19.5 – 28.2). A similar 
pattern was observed for the families of MMPs. 

The majority of reported testing was provided by public 
health services

The health services reported most frequently to provide 
parasitological blood testing were health centres and former district 
hospitals (FDHs), making up 40% of all providers of testing in this 
survey. This was followed by VMWs, MMWs and VHVs, and private 
providers (21% and 19% respectively) (Table 2). Public health facilities 
accounted for 58% in total. There was a significant association between 
different MMP groups and the health services they frequented which 
provided testing (X2=1405046.74, df=32, p<0.001). As highlighted 
in table 2, although all MMP subgroups received testing from health 
centres and FDHs, there was great variation between other healthcare 
providers which provided testing (key discrepancies are highlighted). 
The total number of health providers sought is not available, therefore 
only those providers who offered testing are presented. 

MMP knowledge and perceptions may influence health 
seeking behaviour

MMPs had good knowledge of the common symptoms of malaria 
and understood the consequences of not taking treatment appropriately. 
Of the 1,770 participants who had reported fever in the last three 
months, they had good knowledge of where to seek care, with 99.5% 
mentioning at least one type of healthcare provider which would offer 
malaria services or treatment. As seen in Table 3, the most commonly 
mentioned places were health centres and FDHs. Private providers, 

Gender Seasonal workers (%) 
(N=1,209)

Construction / mine 
workers (%) (N=1,215) Forest goers (%) (N=1,210) Security personnel (%) 

(N=1,210)
All subgroups
(%) (N=4,844)

Male 48.7 80.7 69.7 98.7 74.4
Female 51.3 19.3 30.3 1.3 25.6

Table 1. Distribution of Gender within each MMP Subgroup.

Figure 2. Reported fever in the last three months (%) by MMP subgroup. The 95% confidence intervals (CIs) are represented; they indicate that the proportion of fever suffered by forest 
goers was significantly greater compared to construction/mine workers and security personnel. 
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referral and provincial hospitals and VMWs, MMWs and village 
volunteers were also commonly mentioned. 56.5% of respondents 
mentioned only public providers. Similarly, MMPs in general preferred 
sources of health information from health facility staff, although forest 
goers were more likely to prefer VMWs and VHVs as a source; this 
indicates that MMPs want to access public health providers for health 
information.

Of the 1,770 reporting fever, 1,324 (74.8%; 95% CI 72.8 -77.0) had 
heard of Rapid Diagnostic Tests (RDTs) for malaria, however this was 
much higher in forest goers (83.1%; 95% CI 79.7 - 86.5) and security 
personnel (81.0%; 95% CI 76.9 - 85.1) compared to seasonal workers 
(67.2%; 95% CI 62.5 - 71.9) and construction/mine workers (68.1%; 
95% CI 63.3 - 72.9). However, despite many MMPs having heard of 
RDTs, knowledge of how to confirm malaria was less good, only 54.6% 
mentioned RDTs or blood tests and microscopy (or both) as a means 
of testing malaria, meaning that just under half of MMPs were not 
aware that malaria should be confirmed by parasitological blood test. 
Other ways commonly mentioned to confirm malaria were a doctor’s 
examination (14.6%) or by symptoms only (7.3%). Forest goers and 
security personnel were more likely to mention RDTs as a way to 
confirm malaria, and this was significantly different to seasonal workers 
and construction/mine workers (X2=11.48, df=3, p=0.009). 

Among those who had heard of RDTs, 98.9% knew where to get 
them, and this did not differ between MMP subgroups. Many MMPs 
mentioned multiple places, the most common were health centres 
and FDHs (58.93%), VMWs, MMWs and VHVs (22.88%), private 
health providers (21.86%) and referral hospitals (17.29%). Trust for the 
safety and reliability of RDTs was also very high, on average 97.1% for 
all MMPs who had heard of them, with very little variation between 
subgroups. 

Discussion
The global health community has identified MMPs, particularly 

from migration hotspots along country borders, as a key group at 
higher risk of malaria due to their associated risky behaviours. The 
results from this study confirm this, as the reported rate of malaria 

found was double that of the general population in endemic ODs in 
Cambodia [9-12]. The heterogeneity of these MMPs was highlighted 
by the significantly different risk of suffering from fever between 
subgroups; forest goers and seasonal workers were far more likely to 
report suffering from fever within the last three months compared to 
security and construction/mine workers. This highlights the need for 
malaria interventions to be designed with these differences in mind 
[14,17]. However, some of the key high-risk behaviours usually reported 
in MMPs were not identified in the surveyed population; for example, 
the willingness to seek healthcare as a result of fever was remarkably 
good, and similar among subgroups. Furthermore, MMPs showed an 
overall preference for public healthcare providers. In previous studies 
in similar populations in the GMS, preference for unregulated private 
providers has been a cause for concern due to an increased risk of drug 
resistance from poor practices [16,20]. The private sector was still one 
of the most commonly cited options for accessing malaria services in 
this study, but this was lower than reported health seeking in the private 
sector for similar MMP populations in 2009 (34% compared to 42-45%, 
respectively) [23]. Results from this study suggest a shift towards MMPs 
seeking healthcare in the public sector. This would be a promising step 
to improve regulation of malaria treatment in Cambodia, if access to 
public health services could be improved in remote areas. 

A concerning finding of this study was the very low numbers of 
suspected malaria cases being diagnosed with parasitological blood 
testing and just under half of MMPs were not aware that malaria 
should be confirmed by parasitological blood test. In the context of 
malaria elimination and drug resistance these findings indicate a lot 
more needs to be done to avoid missing or mistreating cases due to 
lack of diagnosis [3,25]. Furthermore, there was a significant difference 
between the numbers of suspected cases being diagnosed appropriately 
between the MMP subgroups. Forest goers and security personnel were 
far more likely to be tested, and to have knowledge that malaria should 
be confirmed by testing, compared to seasonal and construction/
mine workers, suggesting that there was a difference in access to 
diagnosis between the MMP subgroups. The population movement 
framework developed by Guyant et al. to better characterise and study 
MMPs suggested that “access” to healthcare included the following 

Healthcare Provider which 
Provided Parasitological 

Blood Testing

Construction/ mine 
Workers (N=88) (95% CI)

Forest Goers (N=198)% 
(95% CI)

Seasonal Workers (N=93)% 
(95% CI)

Security Personnel 
(N=133)% (95% CI) Total (N=512)% (95% CI)

Health Centre/FDH 44.3(33.9-54.7) 36.4 (29.7-43.1) 44.1(34.0-54.2) 39.1(22.5-55.7) 39.8(35.6-44.1)
Health post 4.6(0.2-8.9) 0.5(0-1.5) 1.1(0-3.2) 29.3(13.8-44.9) 8.8(6.3-11.2)

Private health provider 21.6(13.0-30.2) 14.7(9.7-19.6) 31.2(21.8-40.6) 15.8(3.3-28.2) 19.1(15.7-22.5)
VMW/MMW/VHV 10.2(3.9-16.6) 41.4(34.5-48.3) 9.7(3.7-15.7) 6.0(0-14.1) 21.1(17.6-24.6)

Table 2. Most Frequently Reported Health Services Providing Testing by MMP Subgroup.

Key: Bold = proportions which show particular variation compared between MMP subgroup.

Healthcare Providers Sought for Malaria Services Total Number of Times Reported Percentage of MMPs who Reported (n=1770)
Health center/FDH 1416 80.0
Private health provider 594 33.6
Referral/Provincial hospital 458 25.9
VMW/MMW/Village volunteer 401 22.7
Army hospital/company hospital 142 8.0
Pharmacy 52 2.9
Private laboratory 24 1.4
Self-treat with drugs at home 6 0.3
Take traditional medicine 3 0.2
Shop/market 1 0.1
Not Sure 5 0.3

Table 3. Reported healthcare providers who could offer malaria services.
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components: availability, accessibility, accommodation, affordability 
and acceptability [17]. In this study, acceptability is unlikely to explain 
the difference given that trust for the safety and reliability of RDTs was 
very good for all MMP subgroups. The accessibility of testing may be 
in part due to which types of healthcare provider were utilised by the 
different MMP subgroups. For example, forest goers received more 
tests from VMWs/MMWs/VHVs than any other MMP subgroup and 
security personnel received more tests from health posts. If seasonal 
and construction/mine workers utilised healthcare providers who were 
less likely to provide diagnostic tests, this could explain why these 
MMPs reported fewer suspected cases being diagnosed. Studies have 
shown that the private sector in Cambodia is less likely to have RDTs 
available than the public sector, supporting the theory that the provider 
may influence access [14,26]. However, in this study health seeking was 
only reported in relation to receiving parasitological blood testing, so it 
is not possible to determine overall which providers were more likely 
to supply RDTs. Affordability may have also been an influencing factor 
given that studies have suggested that MMPs are more likely to incur 
out of pocket expenses for health services, in particular some groups 
of MMPs may suffer from this more than others, making them unlikely 
to want to pay additional fees for diagnostic tests [24]. Understanding 
the reasons behind the poor access to diagnosis is critical to be able to 
remove barriers which particular MMP subgroups face. The importance 
of quality of care cannot be overstated when the country is trying to 
achieve elimination. 

Among the MMPs who were diagnosed positive for malaria, 
all of them subsequently received treatment, indicating that access 
to treatment was not an issue. However, the type of treatment was 
not specified and therefore it is not known whether appropriate 
antimalarial treatment was provided. In a cross-sectional survey 
conducted in remote locations in Cambodia, access to both diagnosis 
and effective treatment was very low. The majority of all artemisinin 
use was monotherapy, which is of great concern in the context of drug 
resistance [27]. However, in 2013, the most common anti-malarial to 
be sold or distributed, in the public and private sector, was Cambodia’s 
first-line ACT. Oral artemisinin monotherapy, which had accounted for 
6% of total anti-malarial market share in 2009, was no longer reportedly 
sold or distributed in 2013 [28]. Therefore, more needs to be done to 
understand what antimalarial treatment MMPs have access to in 
remote border regions in order to stop this group becoming a driver 
for drug resistance. 

A positive finding in the study was that health seeking behaviour 
in MMPs was excellent, likely due to the majority of MMPs having 
a good knowledge of the common symptoms of malaria and an 
understanding of the consequences of not adhering to the treatment 
course. Multiple studies in the GMS region have found the knowledge 
of malaria is associated with improved health seeking, suggesting this 
is an effective approach to target health seeking behaviour [16,20]. 
Health seeking varies across different MMP subgroups depending on 
their characteristics, for example, seasonal workers may have reduced 
health seeking practices due to their increased mobility, whereas 
migrants who remain for longer in one place are more likely to access 
health services given that they are more aware of what is available 
[20,23]. Which was a similar pattern found in this study, particularly 
with forest goers receiving testing from VMWs more than any other 
MMP subgroup (a phenomenon also noted in a study in Northeast 
Cambodia), although the differences were not significant [29]. Health 
seeking between mobile and migrant individuals and their families 
was found to be significantly associated. Men are usually the decision 
makers in a typical Cambodian family; therefore their behaviour in 

relation to seeking healthcare is likely to be highly influential on the rest 
of the family [30,31]. This suggests that interventions targeting MMP 
health seeking behaviour may also positively impact on their families. 
This is particularly important given that MMPs have been reported to 
import malaria back to the place of residence, and areas with higher 
numbers of migrants have higher incidence of malaria.

Dissemination of this information is important to inform future 
research and interventions targeting MMPs and other high-risk hard-
to-reach groups. Subsequent diffusion of successful interventions and 
innovations must be carried out to provide meaningful impact of 
findings.

Limitations
Data collection in this study was conducted through questionnaires 

and is therefore subject to recall and desirability biases. The recall period 
was set to three months to try to limit this issue. The information to do 
with health seeking and related knowledge were individual sections in 
a wider questionnaire, therefore the depth of information that could 
be collected if solely looking at these two topics was not possible. This 
resulted in information about health seeking to providers in general 
(not just providers of diagnostic testing) and some other small topics 
were not collected. Finally, due to the nature of the MMP, truly random 
sampling was not possible. However, great efforts were made to choose 
samples which were representative of their MMP subgroup and were 
distributed evenly throughout the selected locations.

Conclusion
MMPs are at an elevated risk of malaria compared to the general 

population, and this risk even varies within MMPs depending on the 
characteristics of the subgroup. Although health seeking behaviour 
was reportedly good for all MMP subgroups particularly to health 
centres, district hospitals and volunteers, barriers in access to care were 
significantly different. This highlights that the MMP can no longer be 
treated as a homogenous group when targeted by malaria interventions. 
The barriers that different MMP subgroups face in accessing diagnosis 
need to be addressed in order to effectively treat these high-risk 
populations. Further research must therefore be conducted to 
understand why these differences have occurred. 
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